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Booth fL If ), Atmospheric Dust and Atmospheric Ionisa 
tion 639 

Booth (Mildred) and I Schlesingor Parallaxes of Fifty - 
seven Stars 17O 

Bordas (J ), A Cause of Error in the Todlbaucr Method for 
the Estimation of Total Nitrogen 711 
Borley (J O ), The Marine Deposits of the Southern North 
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Minerals of the Dartmoor Granite, 117 
Brauner (Prof B ) elected an honorary foreign member 
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the lato Palaeolithic and the Opening of the Neolithic 
Ages 74b 

Burnet (F ) Irregular Reactions of the T iltrate from Broth 
Culture in Coats infected with Micrococcus melitensis 
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Emission from Iron in a Magnetised and Unmagnetised 
State, 151 

Carter (G S ) Structure and Movements of the Tatero- 
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Chisholm (G G) Geographical Influences 320 
three (Dr C), Antarctic Geophysics, 206 Magnetic 
Declination at Kcw, 740 Solar Activity and Atmo- 
spheric Electricity 3(11 Terrestrial Magnetism in 
1 ranee 438 

thnstopherson (Dr J B ), The Intermediary Hosts of the 
Human Trematodcs, Schistosoma hamatobium and 
Schistosoma mansont in Nyasaland Protectorate 436 
Chumley ( J ), Deep sea Deposits of the Atlantic Ocean, 923 
Clark (J E) anil I T) Margary Report on the Phi nological 
Observations in the British Isles, 1922 74 
Clark (W ) Action ol Sodium Arsemte on Photographic 
Plates 877 

Clark (W L Le Gros), appointed reader in anatomy at 
St Bartholomew s Hospital Medical College 812 
Clarke (A ), 1 lavounng Materials Natural and Synthetic, 
128 

Clay (H ) The Economic Aspect of the Ruhr Problem, 170 
Clayton (Dr W ), The Theory of Emulsions and Emulsifica- 
tion 128 

Clements (Dr F E ), The Ecological Method in teaching 
Botany 291 

Clifford (P II ) and R G Targher, Pectin in Cotton, 219 
Cloake (Dr PC), Red Discoloration on Dried baited Fish, 
95* 
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Close (Sir Charles), The Determination of Sea-level, 602 
Clowes (Prof F ) [death], 947 

Cochrane (J A), Readable School Chemistry a Book 
for Beginners, 236 

Cockerell (Prof T D A ) A Fossil Caddis case 794 
Insects in Korean Amber 622 
Coe (HI) The Behaviour of Metals under Compressive 
Stresses, 491 

Cole (Prof G A J ) Adsorption on Soil grains, 203 
Geology for Canadian Students 535 Scientific 
Names of Greek Derivation, 10, 724 The Floor of 
the Valley of Ten thousand Smokes 251 The 
Transport of Rocks 99 

Coleman (Prof A P ) and Prof W A Parks, Flementary 
Geology with special reference to Canada 533 
Collins (Miss M I ) The Plant Ecology of the Hamer 
District Part I 304 

Collocott (L E V ), Ion gun Astronomy and the Calendar 

177 

Colvin (I D ) The Rhodes Scholarships 744 
Colwell (Dr N P ) Medical Education in the United 
States 303 

Combndge (J T ), An Einstein Paradox 133 
Compton (Prof A H ) Recoil of Electrons from Scattered 
X-Rays, 433 

Conant (J B ) and A W Sloan Free Radicles 740 
Connolly (T F ) A new form of Balloon Theodolite 74 
New Types of Levelling Instruments using Reversible 
Bubbles 638 

Conr idy (Prof A T ) and others Photography as a 
Scientific Instrument 858 

Cooke (Lt -Col J H) Discovery of a Midden and lire 
Hearth at Chark mar fiosport, 20 
Cooke (May 1 hatcher) Bird Censuses in the United States 
*55 

Cooper (F J ) Textile Chemistry an Introduction to 
the Chemistry of the Cotton Industry, 860 
Cooper (H ), The Martyr Roll of Science 631 
Cooper (W R ) I lectro-chemistry related to Engineering, 

Coppoek (J B ) and G A Lodge An Introduction to 
Mining Science a theoretical and practical text book 
for Mining Students Second edition, 825 
Cornish (Prof G A ) A Canadian School Geography 129 
Cormsh (Dr Vaughan), The British Empire as a Mantime 
State, 421 The Geographical Position of the British 
Empire 593 The Great Capitals an Historical 
Geography, 320 

Costantin (Prof J ), Ongino do la vie sur le globe 278 
Costantin (J ) and L Dufour, A Secondary Disease of the 
Oak caused by Polyporus (Phclhnus) rubnporus 779 
Coster (Dr D ) Chemical Analysis by X rays, 807 
de Costobadie (L ) Insecticides, 791 
Cotton (Prof C A ), Geomorphology of New Zealand 
Part I 717 

Councilman (W T ), The Root System of Epigira repens 
and its Relation to the Fungi of the Humus 460 
Coupm (H ), The supposed formation of Chlorophyll in 
the Dark 304, The Swelling of Seeds and the 
Osmotic Pressure of the Medium, 852 
Couruey (P It ), How to Build Amateur Valve Stations, 757 
Consen (A ) The Estimation of Selenium in Gloss 710 
Cox (R R S ), appointed assistant lecturer and tutor 
in mathematics in Sheffield University 607 
Craib (Prof W G ), Moisture in freshly felled Timber, 21 
Crane (M B ) and Miss A L Gairdner, Species crosses 
m Cochleana, 670 

Crawford (A ) and companions, feared loss of, 371 
Crawford (O G S ), Air Survey and Archaeology, 217 
Crawford and Balcarres (Lord), elected a trustee of the 
British Museum, 1 7 

Crew (F A E ) Sex Reversal in the Common Fowl, 
601 , and others, The British Journal of Experimental 
Biology, 133 

Cnpps (F R ), D Arrest s Comet, 19, 143 
Crompton (Col R E B], elected an honorary member of 
the Institution of Electrical Engineers, 701 
Crooke (Dr W ), [obituary article], 663 
Croom (Sir Halliday), [death], 531 

Crossland (C ), grant to, from tho Balfour Fund of Cam- 
bridge University, 708 t 


Crowfoot (Mrs ) and H Ting Roth Tablet-weaving in 
Ancient Egypt 373 

Crowther (Dr C ) Science and the Agricultural Crisis, 424, 
510 

Croze (F ), The Einstein Displacement of Solar Lines, 335 

Cullis (Prof C G ) and A B V dgc Report on the Cupri- 
ferous Deposits of Cyprus, 430 

Culpin (Dr M ) Psycho-analysis, go 

Cunningham (J T ), Dr Hammerer's Lecture to the 
Linnean Society 133 Experiments on Ctnna 
intestinal™ 864 Human T mbryology and Evolution, 

Cunmngham-Cratg (E H) Ihe Origin of Petroleum, 627 

Curie (Mme P ), La Radiologie et la guerre 4 3 3 proposed 
pension for 874 

Cune (M ) Spark Spectra in Non-metals 111 the Liquid 
State 887 

(urlc(R) Into the East Notes on Burma and Malaya, 
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Currie (Dr J K ) elected Henry Meehan professor of 
Public Health in Glasgow Lmversitv 326 

Curtis (H D ) Irregularities in the Velocity Curves of 
Spectroscopic Binaries 227 
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Damiens (A ) The Dynamic Allotropy of Mercuric Iodide 
779 

Dangeard (P A and P) The Vitality of Leaves of 
Aucuba preserved in a Vacuum nq 
Daniel (Prof J F ), The Llasmobranch Fishes bib 
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of mathematics in Sheffield Univcrsitv 25 
Darbishire (Prof O V ) British Museum (Natural History) 
British Antarctic (Terra Nova) Lxpcdition 1910 
Botany pt 3 408 1 ichens 006 

Darmois (L ) Polamuetnc Observations on Tartar 
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and J P£nn Cryoseopy in Na,SO t ioH.O 747 
Darrow (I L ) Questions and Problems in Chemistry 278 
Dart (Prof R A ) Boskop Remains from the South 1 ast 
African Coast O23 

Darwin (Prof C G ) The New Mechanics 037 
Daucet (A ) Action of Xanthydrol on Semicarbazule etc 
95® 

Dauvergne (J ) and Mile Vtcil, The Culture of Plants in 
a Sterile Liquid Medium 815 
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Sussex College Cambridge 72 
Davenport (C B ) Body Build and its Inheritance 228 
Davies (E C ) appointed assistant lecturer m chemistry 
at the Natal Technical College Durban 920 
Davis (Prof W M ) Coral reefs and Coastal Platforms 
80b The Depth of Coni reef Eagoons 4bo ihe 
Marginal Belts of the Coral Seas 460 
Davison (Dr C ) Inaudible Air-waves 002 The Japanese 
Farlhquake of September 1 399 
Davy (J Burtt) and J Hutchinson Braihystegim a 
Tropical Source of Fibre and limber 08 
Dawkins (Sir VV Boyd), Birthday of 947 
Dawson (Prof E ) the Social Studies in Civic Education 
708 

Day (Dr D T ) A Handbook of the Petroleum Industry 
2 vols O83 

Dean (H P ) appointed assistant lecturer in mechanical 
engineering m Birmingham University 811 
Dean (W R) elected a fellow of Trinity College Cam 
bridge 038 

Dearlov c (A L ), [obituary] 698 

Dcbonham (F ) An Fpitomo of Antarctic Adventure 123 
The Quest Expedition and its Lessons, 754 
Debye (P ) and E Hueckel Ionic Dissociation in Solution 
14b 

Dccamfere (E ) The Catalytic Oxidation of Ammonia by 
Air in contact with Pure Palladium 227 
Dee (A A ) Effect of Quenching from above the Carbide 
Transition Temperature upon the Magnetism of Steel 
2 b 

Deeley (R M ) Barometric Pressure in High Latitudes, 240 
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Degner (Dr E ) The Molluscan Genus Sculptana 670 
Deighton (T ) The Basal Metabolism of a Growing Pig, 709 
Dclaby (R ) The Action of Formic Acid on Ethylglycerol, 
119 

Demolon (A ) and P Boischot, The Activity of the Bio- 
logical Phenomena in Peat 304 
Dempster (Prof A J ), Positive Ray Analysis of Copper, 7 
Dendy (Prof A ), Outlines of Evolutionary Biology 
Third edition 374 , and Miss Leslie M Frederick, 
Sponges from the Abrolhoa Islands 118 
Denham (H j) The Structure of the Plant Cell Wall, 144 
Denne (M T ) A new Variable Light Screen for use with 
the Microscope 709 

Denning (W F ), A bright Meteor, 70a A large Fireball, 
454 Fireball of September 7 520 The Coming of 
the Perseids 19 The December Meteor Shower 842 , 
The Fireball of November 3 738 The Great Perseid 
Meteor Shower 17(1 The November Leonids, 769 
Two large rircballs 668 

Dep6ret (C ), F Arcehn, and L Mayet The Discovery of 
Fossil Remains of Man of the Aurignacion Age at 
Solutrd (Sa6ne-et-Loire), 674 , and Mayet Origin 
and Evolution of the Elephants, 403 
Derry (Dr D E ) Fossil Human Bones found in Egypt, 250 
Desgrcz (A ) H Bierry, and F Rathcry, Utility of 
Vitamin B and of Levulose in the Cure by Insulin, 747 
Deslandres (H ) Mountain Observatories 304 
Dealiens (L ), The Measurement of Arterial Pressure by 
the Bleeding Method, 28 

Detlefsen (J AJ and I S Clemente, Genetic Variation 
m Linkage Values, 120 

Dewar (D), illustrated by G A Levett-Yeats The 
Common Birds of India Vol I Part 1 , 161 
Dewrance (Sir John), Invention and Research in Mechanical 
Fngineenng 742 

Dewey (H ) H G Dines, and others Tungsten and 
Manganese Ores Third edition, 337 
Dey (M L) Phototropic Compounds of Mercury 240 
Dickinson (G Lowes) War Its Nature Cause and Cure, 31 
Dina (M ) endowment of a new French observatory, 803 
Dines (L H G ), Can the Geostrophic Term account for 
the Angular Momentum of h Cyclone ? 473 
Dines (W H ) Correlation of Upper Air Variables 502 
Dingle (H ) The Temperatures of the Stars 167 
Dixey (Dr F ), The Water Supply of Nyasaland, 772 
Dixon (Prof H B ), Coal-dust Explosions at the Mines 
Department Fxperimental Station at Eskmeals, 608 
Dixon (Prof H H ), The Nerves of Plants, 799 and 
N G Ball Fxtraction of Sap from Living Leaves by 
means of Compressed Air 923 
Dixon (Prof R B ), The Racial History of Man, 854 
Dixon (M ), appointed senior demonstrator in biochemistry 
in Cambridge University, 673 
Dobson (G MB), An Uncommon Type of Cloud 793 
awarded the Johnson memorial prize of Oxford 
University, 673 

Dodd (S ) Cancer of the Ear of Sheep, 564 
Dollo (L ) and P T de Chardin The Deposits of Palscocene 
Mammalia in Belgium 74 

Donaldson (R W ), R H Turner and A E Cameron, 
awarded Dawnay scholarships, 674 
Donnan (Prof F G ), Physical Chemistry of Surfaces 420 
Some Aspects of tno Physical Chemistry of Inter- 
faces, 867 905 The Secret of Life 35a 
Doodson (Dr A T ), Meteorological Perturbations of Sea- 
Level, 763 

Dorsey (Dr N E ), Some Curious Numerical Relations, 303 
Dowson (E M ), retirement of 91 x 
Dreaslar (Dr ), The School Janitor, 346 
Druce (Dr G C ) A Flora of the Shetlands, 222 
Drury (A), World Metric Standardisation an Urgent 
Issue A Volume of Testimony urging World-wide 
Adoption of the Metric Units of Weights and Measures 
—Meter— Liter — Gram, 234 

Duane (W ),TheTransferinQuantaof Radiation Momentum 
to Matter, 120 

Dubiago and Lexin, D’ Arrest's Comet, 227 
Dubnsay (It ) and P Picard The Capillary Phenomena 
manifested at the Surface of Separation of Water 
and Vaseline Oil in the Presence of Fatty Acids and of 
Alkalies, 638 


Duffieux (M ), The Mass of the Particles which omit the 
Secondary Spectrum of Hydrogen, 119 
Duisberg (Prof C ), The work of 483 
Dull (C E ), Essentials of Modem Physics, 387 
Dumanoia (P ) A Method of Air-drying, 364 
Dumas (Prof G ), Trajtt de Psychology Tome 1 , 278 
Dunham (late Prof E K ), establishment of a lectureship 
at Harvard University in memory of, 23 
Dunlop ( J C ), The Misstatement of Age in the Returns of 
the Census of Scotland 74 

Dunmore (F W ) and F H Engel, Short-wave Directive 
Radio Transmission, 68 

Du ns tan (B ), Mesozoic Insects of Queensland, 20 
Dupont (G ) and L Desalbres A curious case of Separation 
of Optical Isomendes by Distillation and by Crystal- 
lisation, 1 19 

Durham (Farl of) elected prcsident^lMhe Durham 
Philosophical Society, 840 

Durham, (Mrs E O ), bequest to the Junior Institution 
of Engineers 632 

Durrant (P J ), elected fellow and lecturer In natural 
sciences at Selwyn College, Cambridge, 777 
Du tine (A V), The Morphology of Selagtntlla pnmila 
Pt III 939 

Duveen (G E ), gift to London University for a lectureship 
in otology 673 

Dwerryhouse (Major A R ), The Glaciation of North- 
eastern Ireland 771 

Dymes (T A ), Seeds of the Marsh Orchids, 118 


Eason (A B ) The Prevention of Vibration and Noise, 466 
Eastham (A ), appointed chief officer of the Official Seed 
Testing Station for England and Wales, 399 
Eastwood (T), Dr W Gibson, T C Can trill. T H 
Whitehead and others, The Geology of the Country 
around Coventry, including an account of the 
Carboniferous Rocks of the Warwickshire Coalfield, 

Eccles (Prof W HJ Studies from a Wireless Laboratory, 11 
Eckel (E C) Cements, Limes and Plasters their 
Materials, Manufacture and Properties Second 
edition 357 

Edgell (I FA) awarded the Burdett Contts scholarship 
in geology of Oxford Umveraitv, 673 
Edmondson (C H ), Crustacea from Pacific Islands, 404 
Edndge Green (Dr F W ), Colour Vision and Colour 
Vision Theories, 283 473 687, 900 , Houstoun’s 

Light and Colour, 433 

Edwards (W N ), Origin of certain Filamentous Forms 
from Eocene Beds 9 , The Cuticular Structure of the 
Devonian plant Psilophyton, 746 
Edwards (Sir William Rice), [obituary article], 698 
Edwards (Prof ) and Mr Pfeil, Unusual form of Crystal- 
lisation of Ccmentito in Steel, 729 
Ehrenprms (A ), Curvature of the Neck of the Larva when 
the Animal Pole of the Ovum of Tnton alptstrts, 
Laur , has been punctured 675 Transplantation of 
the Sperm of Full grown Urodete, 673 
Einleger (J ), J Fischer, and J Zellner, Chemistry of 
Heterotrophic Phanerogamia, 675 
Einstein (Prof A ), elected a member of the order Pour le 
MArite, 17 , The Philosophies of Kant and Mach, 233 , 
The Theory of the Affine Field, 448 , translated by 
Drs G B Jeffery and W Perrett, Sidelights on 
Relativity I Ether and Relativity II Geometry 
and Experience, 319 

Eldridge (E S ), appointed to the Empire Cotton Growing 
Corporation's Cotton Experiment Station in Nyasa- 
land, 708 

Elies (Dr Gertrude), Evolutional Paleontology, 420 
El linger (Prof A), [obituary], 551 
Ellis JC ), Synthetic Resins and their Plastics, 930 • and 
Prof Annie L Macleod, Vital Factors of Foods 
Vitamins and Nutrition, 376 
Ellis (H ), The Dance of Life, 731 
Elwell (C F ), The Pbulsen Arc Generator, 860 
Emery (Dr w d’E ), [obituary article], 62 
Endell (K ), The Casting Process for Glasshouse Refractories 
in German jGlaas Plants, 923 
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Endo (H ) The Measurement of the Change of Volume 
in Metals during Solidification, 491 
English (S ), The Ashley Bottle Machine 152 
Entwistle (F), Daily and Seasonal Variations of Fog, 807 
Erfidia (Prof F ) La Slcatk del 1921, 488 
Errcra (J ), Colloidal Supports for obtaining the Emission 
Spectra of Solutions, 1 19 

Escher (M ), The Polonium carried down with Bismuth 
Hydrate in Soda Solution, 226 
Evans (Sir Arthur), Crete as a Stepping stone of Early 
Culture some New Lights, 660 Excavations at 
Knossos, 370 

Evans (I H NJ Studies in Religion, Folk-lore, and 
Custom m British North Borneo and the Malay 
Peninsula, 616 

Evans (Dr J W) Continental Drift and the Stressing 
of Africa, 438 Earthquake Warnings, 338 Scientific 
Names of Greek Derivation, 9 901 
Evans (M H 1, appointed an assistant lecturer in physics 
in Sheffield University 607 

r vans (Dr Pole), A Guide to Botanical Survey Work 221 
Evans (U R ) Metals and Metallic Compounds In 
4 Vols , 716 The Electro chemical Character of 
Corrosion, -191 The Law of Definite Proportions in 
tho Light of Modern Research 151 
Fvans (W D ), The Menace of Civilisation an appeal 
to Men of Science, 395 

Everdingcn (Prof van), elected president of the Inter 
national Meteorological Committee 525 
Evers (N ), Insulin, 84 3 

Evershed (Dr J ) An Uncommon Type of Cloud 901 
The Einstein Shift in the Solar Spectrum 632 


Fagg (0 C ) Freudian Psychology and Evolution Theory 
770 

Fairboume (A ) Molecular Interruption 98 
Fajans (Dr K), appointed assistant professor of physical 
chemistry in Munich Utuvcrsity 379 translated by 
T S Wheeler and W G King, Radioactivity and 
the Latest Developments in the Study of the Chemical 
Flemmts 757 

Falconer (Dr J D ) and others The Geological T xploration 
of Africa, 294 

1 alk ( K G) Catalytic Action 408 

Farquharson (A ) A suggested Indicator for Petroleum, 952 
Farquharson (D J ), Geology of Southern Guernsey, 958 
Farquharson (F R ) and Dr ] S Owens, The Haze on 
Derby Day 109 

Farrer (P ) Science and the State, 689 
Fassler (Dr K ), appointed assistant and reader in mineral- 
ogy and geology at Laval University, Quebec 183 
Fenner (Dr C N ) the Origin and Mode of Emplacement 
of the great Tuff Deposit of the Valley of Ten 
Thousand Smokes, 231 

Ferguson (A ), A Relation between Surface Tension and 
Density, 131 The Measurement of the Surface 
Tension of a small quantity of Liquid, 850 
Ferguson (Prof A S) appointed to the chair of philosophy 
at Armstrong College, 744 

Ferguson (E W ). Revision of the Amyctendes (Coleoptera), 
Part VIII The Euonudes, 747 
Ferre* (Dr S ), Brasilian Meteorological Service, 1921-23, 
406 

Feme (G 1, R Jouart, and K Mesny, Photo-elcctnc Cells 
for Measurements of Time, 932 , The Amplification 
qf tho Current from Photo electric Cells and its 
Applications, 814 

Feasenkoff (B ) The Density of the Corona, 292 
Feurtey (P), Observations of Jupiter, 176 
Few Ices (Dr J W ), Prehistoric American Indian Design, 
404 , The Island Culture Area in America hoi 
Field (t H ), Probable Amount of Monsoon Rainfall in 
India in 1923, 173 

Flakier (W) Reflex Action to Absence of Moisture of 
the Marsh Toad, Bombtnaior » gnsus, Laur , Influ- 
ence of External Factors on the Colour of the Ins of 
Marsh Toads, Bambinator tgn&tu, Laur , Experimental 
Variation of the Colour of the Skin of Toads, Bombinaior 
tgntus, Laur , and Bombtnaior patkyfm, Br , 673 
Finlayson (T C), Industrial Oxygen, 178 


Firth (J B) Determination of the Density of Charcoal 
by Displacement of Liquids, 151 , and F S Watson, 
The Catalytic Decomposition of Hydrogen Peroxide 
Solution by Blood Charcoal, 830 
Fisher (R A ), The influence of Riainfall on the Yield of 
Wheat, 745 

Fisher (Dr W J ) A Sleeved Tornado Pendant 291 
Fitzgerald (Prof J G ), assisted by Prof P Gillespie and 
H M Lancaster An Introduction to the Practice 
of Preventive Medicine 783 

Flannery (Sir J Fortcscue) new president of the Junior 
Institution of Engineers frf>7 

ritming (Prof J A ), Electrons ricctnc Waves, and 
Wireless Telephony 648 

Flexner (Dr S ) conferment upon of an honorary 
doctorate by Strasbourg University, 255 
Flynn (Prof T 1 ), The Allantoic Ilacenta of Marsupials 

Foch (A), The Dynamicable Similitude of an Aspiratlou 
Tube and its Model 814 

Folsom (Prof J W ), Entomology with special reference 
to its Ecological Aspects 757 
Foote (P D ) and F L Mohlcr, The Origin of Sjiertra 
498 

Forbes (Dr HO) The Ralbne Genus Notonus Owen 762 
Forster Cooper (C ) Baluchtihenum osborm anil its 
Relations 327 

Forsyth (Prof A R ) The Lift and Work of Sir Isaac 
Newton, 453 

Fortrat (R) and P Dejcan An attempt to construct 
a Bobbin without Iron giving Intense Magnetic 
Fields, 674 

Fosse (R ) and A Hiculle Xanthyl allantoin, 227 
I oster (Dr M ) prest ntation of the desk of F M Balfour 
to the Balfour Library, Cambridge University 777 
Foster (V Le Neve) Geometry Practical and Theoretical 
Pan Passu In 3 Vols Vol 3, 757 
Fourmanor (PI The supposed Glacial Phenomena of the 
Baraque Miclu l, 959 

Towler (Prof A ), appointed to a \ arrow professorship 847 
F'owler (Sir Henry) The Use of Non ferrous Metals in 
Engineering 490 Transport and its Debt to Science, 
422 474 and others 810 

I owler (R H ), appointed university lecturer in mathe 
matics m Cambridge University, 777 , Bohr $ Atom 
in reference to the Problem of Covalency, 179 
The Atom of To-day, 577 , Hie Ongm of Optical 
Spectra 655 

Fox (C S ) Civil Engineenng Geology, 015 
Fox (H M) Dr Hammerer s Ciona Expcnments 653 , 
The Spawning of Echinoids Tho Migration of a 
Red Sea Crab through the Sue* Canal 922 
Fox (P ), Measurements of Stellar Parallax at the Dearborn 
Observatory 226 

Fraichet (L ) The Magnetic Testing of Steels under 
Traction, 75 

Franchette (F ) Tho Pneumo-anaesthesiograph 28 
Franck (Dr J ), appointed professor of physics in Berlin 
University, 607 

Fraser (F C), Zoological Results of the Percy Skulen 
Trust Expedition to Yunnan, under Prof J W 
Gregory, in 1922, — Dragonflies, 527 
Fraser (L M G ) The Aims and Activities of the Bntish 
Chemical Plant Manufacturers Association 312 
Fraser (M),[deathL 482 

Frazer (Sir James G ), Tho Belief in Immortality and the 
Worship of the Dead Vol 2 The Belief among 
the Polynesians 568 

Freedman (PI, Inventors and Patents 349 
Freeland (E C ), appointed 1 ^ professor of Sugar Technology 
at the Imperial College of Tropical Agriculture, 737 
French (Dr J Weir) Dr A Gleichen, 870 , KAiug’s 
Die Fernrohre und Fntfernungsmesser 434 
Fresh field (D W ), Below the Snow Line, 894 
Frieda! <G), The Black Inclusions contained in Cape 
Diamonds, 938 

Fried linder (Prof P ), [death!, 531 , [obitaary], 698 
Friend (Dr t Newton), Text book of Inorganic Chemistry 
Vol 9, Part I Second edition 647 
Friese (Prof H), Die curop&ischen Bienen (Apid*) 
Lief 2, 3, 4, 434 
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Pnsihiuf (Pr |) Grundnss der theoretischen Aatronomie 
und dir Ginchiihte der Planctentheonen Dntte 
Auflage 644 

Fromagcot (C ) Influence of the Conicatration of Salta 
in Si a Water on the assimilation of Green Algae, 747 
l'ryir (J ( F ) and J Davidson, The Colorado beetle 
Problem 884 

Fajita (T ) Mj xosporidia Parasitic upon Japanese Flat 
Iishis, 144 


Galsworthy (J ), International Thought, 889 
Gardiner (Prof J S ), The Application of Science to the 
Fishing Industry, 872 

Gardner (C A ) The Flora of Western Australia II 75 
Garnett (C S) The ‘ loadstone-clays ' of Derbyshire 117 
Garrett (F C) and Dr J W II llarnson, Melanism in the 
1 epidoptera and its Possible Induction 240 
Garwde (S ) The Forms of Hypoxis ctellata Linn f 745 
Garstang (Prof W ), Songs of the Hirds Second edition, 
466 

Gaster (I ) Good lighting as an Aid to Safety 91 1 , 
Progress of Illuminating Engineering, 768 
Gaster (Dr M ) Gypsy Slavery bbq 
Gatonby (Prof J B) Fixation of Human rmbryological 
and Cytological Matcnal, 830 1 he 1 ormation of 

New Egg Cells during Sexual Maturity 8 The 
Human Ovary with special reference to the Corpus 
I uteum of Oiulation 92 3 

Gates (Prof K 1< ) Cytology of Mutation, 1751 Horethty 
and Fugenics 822 

Gaubcrt (P ) The Determination of Minerals by the 
Microscopical Examination of the Streak left on a 
Hard Body, 852 

Cault (II ) 1 lie Soluble Ester Salts of Starch and the 

Higher Fatty Acids 638 , and G Ehrmann The 
Soluhle Cellulose ether Salts of the Higher Fatty 
Acids 184 

Gautier (Dr R ) elected an honorary member of the 
Washington Academy of Sciences, 401 
Gayltr (Munc L V ), The Constitution and Age hardening 
of the Quaternair Alloys of Aluminium Copper 
Magnesium, and Magnesium Siliclde 491 
Gebcr, Die Alchemic des, Ubersctzt und erklart von Dr 
E Darmstldter 50 

Geikic (Sir Archibald) Birthday of 947 
Gelinaky (D ), The Metallisation of Organisms 888 
Geloso (M) Isotherms of the Adsorption of Salts by 
Manganese Dioxide 119 

Genese (Prof R W ), An Einstein Paradox an Apology, 
283 

Giblctt (M A ), Scientific Exhibition at British Association 
Meetmg 457 , The Thunderstorm of July 9 10 over 
Southern England 113 Upper Air Conditions after 
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Gibson (Prof G A) Mathematical Work of James 
Gregory, 913 

Gifford (A C) Prof Lmdcmaim’s Theory of the Spiral 
Nebulae, 320 

Gilchrist (Miss Elizabeth), The Slow Oxidation of Phos- 
phorus, 151 

Gilchrist (Grace G ), Bark Canker of Apple Trees 144 
Gilchrist (Prof J D F ), a Protozoal Parasite of the 
Snoek, CMoromyxum thyrsites, sp n , 924 
Gildcmcister (E ) and F Hoffmann Second edition, by 
E Gildemcister Translated by E Kremers The 
Volatile Oil* third volume 581 
Gill (E L ), A Mountain Mirage 239 
GUM (A ), Researches on Electrodiffusion (Migration of 
the Ions), 304 , and F Giot The Treatment of Fibre 
with Cuprous Salta before Dyeing, 119 
Gillet (C ) Aqueous Solutions, 304 
Gilluly (J ) and K C Heald, Petrography of Drill -cuttings 
from Oil wells, 67 

Ginsberg (M ) The Category of Purpose m Social Science, 
118 

Giral (J ) and T A Gila The Use of Sodium Chloride as 
a Standard in the Estimation of the Halogens in Sea 
Water 28 

Glauert (L ), An Annotated List of Lizards from Wallal, 
75 The Fanna of Western Australia, III , 75. IV , 76 


Clazebrook (Sir Richard), Large Scale Research in Abstract 
Science, 121 

Gleichen (Dr A ) [obituary article] 870 
Glichitch (L S), The Lstimation of Easily Dehydrated 
Alcohols in Essential Oils 304 
Glixelh (S ), The Influence of Neutral Salts on the Silica 
Gels, 28 

Glover (Dr B T J ), Faults m Photography 702 
Godman (F du Cane) and O Salvm, a mural tablet to, 
unveiled at the Natural History Museum, 173 
Godwin (H ) appointed junior demonstrator m botany in 
Cambridge University, 607 

Godwm-Austen (Lt Col H H ), [death], 871 , [obituary 
article] 946 

Goldenweiser (Dr A A ) Early Civilisation an Introduc- 
tion to Anthropology, 198 

Goldschmidt (Prof R ) translated bjy«wf W J Dakin 
The Mechanism and Physiologyo^ex Determina- 
tion, 927 

Goodchild (J H ) Landscape and History, 735 
Goodwin (Lng -Vice Admiral Sir G G ) Sir Alfred Yarrow, 
199 

Goodyear (Prof \\ H ) [obituary] 551 
Gorczinski (L ) Diminution of Intensity in the Red 
Portion of the Solar Radiation, observed in Europe 
and at the Fquator 747 

Gordon (J W ), Generalised Linear Perspective treated 
with special reference to Photographic Land Survey- 
ing and Military Reconnaissance, 194 
Gordon (S ), Hebridean Memories 679 
Gordon (W T ) The Genus Pitys 27 
Goudie (Prof W J ) gift to Glasgow University for a 
bursary 811 

Gough (H J ) and D Hanson The Behaviour of Metals 
subjected to Rcpoatcd Stresses 813 
Graetz (Prof L), translated by Dr G Barr, Recent 
Developments in Atomic Theory 893 
Graff (C ) foundation of a fellowship for a British graduate 
of Oxford or Cambridge at an American University, 


— Methyl Alcohol 131 
Gray (Prof A ), impending retirement of, 116 
Gray (J ) The Mechanism of Ciliary Movement IV , 885 
Greaves (Prof J E ) Agricultural Bacteriology, 49 
Green (Prof AG), resignation from the British Dyestuffs 
Corporation 331 

Green (H F ) reappointed second assistant at Cambridge 
Observatory, 607 

Green (R B ) A Manual of Human Anatomy for Dental 
Student* 501 

Greenwood (G ), The Detection of Rotatory Polarisation 
in an Orthorhombic Crystal exhibiting Crossed Axial 
Dispersion, 118 

Gregory (C C L ) Optical Works of Messrs Adam Hilger, 
Ltd , 223 

Gregory (Prof J W ) The Geological Society of China, 
883 The Structure of the Great Rift Valley, 314 
Gregory (Sir Richard), The Relation of Science to Progress 
803 , The Vault of Heaven An Introduction to 
Modern Astronomy Second edition, 783 
Gregory (Dr W K ), The Gorilla s Foot, 738, 933 , R W 
Miner and G K Noble, The Cbeiropterygium in 
Amphibia 80b 

Greig-Smith (R ) The High Temperature Organism of 
Fermenting Tan-bark, II , 76 The High Tempera- 
ture Organism of Fermenting Tan-bark III , 924 
Griffith (I O ), The Measurement of very High Tempera- 
ture, 389 

Griffiths (B M ), grant to, by the Newcastle and Gates- 
head Water Company for research purposes, 777 
Grignard (V ) and M Dubicn, The Condensing Action of 
the Mixed Magnesium Alcoholates, ROMgX , 347 , 
and K Escourrou, The Tertiary Methylheptenoldi 
their Catalytic Hydrogenation, 184 , J Dceuvre and 
R Escourrou, The Constitution of Natural Methyl- 
heptenone, 711 

Groth (Prof P von), Special volume of the Z&itwkriftfir 
Kruiatlograpku in honour of, 319 
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Groume-Grjimailo (Prof W E) translated With an 
Appendix upon the Design of Open Hearth Furnaces, 
The Flow of Gases in Furnaces, 755 
Grove (Dr A J ), A Method for Demonstrating the Stages 
in the Life History of Monocystis in Practical Class 


Grunmach (Dr T ), [death], 871 

Gufirard (Prof A L ) A Short History of the International 
Language Movement, 429 

Guest (D ) appointed assistant bacteriologist in Sheffield 
University, 183 

Guillaume (J), Observations of the Sun made at the 
Observatory of Lyons 711 887 
Guillaumin (A ), The Vacuum as a means of prolonging 
the Germinating Faculty of ScedR 28 
Guillet (L) The Electrical Resistance of Commercial 


Hardening on the Resistance of Metals and Alloys 75 
Guilhermond (A ) and G Mangcnot Cytologicnl Observa- 
tions on the Mode of formation of Essential Oils 639 
Gunther (R f ), Vertebrae of Steneosaurus with Dis- 
coloured Grooves 910 

Gflnther Schulze (A ) Temperature of the Crookes Dark 
Space in Glow Discharge, 557 
Guntz (A A ), Phosphorescent Sulphide of Zinc 460 
Guppy (H U ) Suggested Botanical Exploration of the 
Higher Summits of the Cape Verde Islands 472 
Gutton (Prof C ), la Lampe a trois electrodes ifti , S 
K Mitra and V Ylostalfi The High frequency Dis- 
charge m Rarefied Gases 1 19 
Guye (C h ) The Motion of the Gas in the Flcctro- 
m.ignetic Rotation of the Electric Discharge, 938 


lant in the Manufacture of l lquid Carbon Dioxide 
75 and G de Heeckeren A New Volumetric Method 
of Elementary Analysis 152 
H addon (Dr AC) Primitive Culture Analysed 198 
Haden (Prof R I ) Climcal Laboratory Methods 860 
Hadfield (Sir Robert) presented with the Thomas Turner 
gold medal History and Progress of Metallurgical 
Science and its Influence upon Modern Engineering, 


7°\ 


(M ) p Chlorodiphcnylsulphonc, 227 
as (Prof W ), Grundztlge eincr 


, „ vergleichendcn 

Seenkunde 717 

” ” " "l, A Mathematical Theory of Natural and 

Pt I , 922 , V B Wigglesworth 
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Seenkunde 71 
Haldane (J B S), 

Artificial Selection Pt 1 , 922 , V B Wiggl 

and C F Woodrow, Fffict of Reaction Changes 
Human Inorganic Metabolism F fleet of Reaction 

Changes on Human Carbohydrate and Oxygen 
Metabolism, 883 

Haldane (Lord), The Importance of Science to Industry 

Hale (Prof G E ), appointed honorary director of the 
Mount Wilson Observatory, 108 and Mr Ellerman, 
Polarities of Sunspots 738 
Hale (H M ) Australian Notonecbd®, 771 
Hall (A J ), Dyes and their Application to Textile Fabrics, 
318 

Hall (E H ), The Quasi-equation of P-TdVMT, 228 
Hall (H V ), Wood Carvings from the Congo and West 
Africa. 373 

Halliburton (Prof W D ), conferment upon, of the title 
of ementus professor, 150 

Halliraond (A F ) and F R Ennoa, Stilpnomel&ne, from 
North wales, 779 

Hallowet (K A K), Poems of Science Pages of Indian 
Earth History, 648 
Halse (E ), Mercury Ores, 430 
Halse (G WJ, The Origin of Petroleum, 761 
Handy (W G ), Tattooing in the Marquesas, 217 
Hannah (J D) and E L Rhead, Crystallisation Effect on 
Galvanised Iron Sheets, 490 

Hansen (Prof H M) and Dr S Werner, The Optical 
Spectrum of Hafnium, 618, 900 *, 


491 

Hanson (E T ) The Llemcntary Algebraic Theory of a 
Class of Photographic Objectives 638 
Hardy (W B ) The Micelle— a Question of Notation, 5 37 
Hargreaves (J ), elected president of the Chaldxan 
Society, 64 

Harker (Dr J A ) [death], 599 [obituary article] 629 
Harkins (Prof W D) and R W Ryan, A Method of 
Photographing the Disintegration of Atoms and of 
Testing the Stalnlity of Atoms by the Use of Iligh- 


Harkness (Prof J ) [death] 871 

Harhng (W H ) The Hatchett Plammctcr and Panto 
graph, 176 

Harmi r (Sir Sidney F ) Scientific Names of Greek Denva 
tion 163 

Harries (Prof C ) [death] 698 
Harries (H ) lht Metric Campaign 363 
Harris (GW) A Waltzing Mouse 939 
Harris (P W), Your Broadcast Recover and How to 
Work It Hints and lips lor the Radio Listener 
Second impression 35H 

Harrison (Sir Hi vth) gift to I iverpool Umvirsity 848 
Harmon (H H) Printing lilcgraph Systuns and 
Mechanisms <>49 

lfartland (Dr L S) awirded the Huxley mi dal of the 
Royal Anthropological Institute for 1923 84” 
Hartndge (Dr H) The Accuracy of Visit tl Observation 
and Measurement 333 Ihe i ye and Vision 332 
Hartung (E J ) Thi Mount Wilson Solar Observatory 348 
Haughton (S H ) and A W Rogi rs, T lie Volcanic Rocks 
of Zuurberg 959 

Hawkins (Dr E ) Medu. d Climatology of ) ngland and 
Wales 932 

Hawkins (EM) The Streatfcild Memorial Lecture, O67 
Hawkslcy and Sons Catalogue of Apparatus 950 
Hay (O P), Fossil Bison Irom Central Minnesota 67 
The Pleistocene of North America and its Vertebrates 


Haynes (Miss I J M ) awarded the 1 ranees \\ ood 
memorial pnze of the Royal Statistical Society 804 
Haynes (F II ) The Amateur s Book of Wireless t iremts 
278 

Hayward (Dr \\ f ) awarded the gold medal of the 
British Medical Association in Australia 18 
Heaton ( N ) 1 ichens and their Action on the Glass and 
Leadings of Church Windows, 305 Dr E Mtllor, 500 
Heawood (F ) a hitherto unknown Italian World Map 064 
Hedlcy (C ), Studies on Australian Mollnsca Part XIV , 

4<>o 

Hcidelbcrger (Dr M ) An Advanced Laboratory Manual 
of Organic Chemistry 380 

Hclbremncr (A) and G Bernstein, The Action of the 
Antioxygcns on Rubber, 227 
Henderson (J ) Stirling s Theorem, 90, 726 
Hendnck (Prof ) Control of Tinger-and toe by I iming, O02 
Hcnnig (Prof F) Geologic von WUrttimberg nebst 
Huhenzollem Erste Lief 717 
Henn (Prof V), Molecular Polanty deduced from the 
study of Absorption Spectra, 181 
Henry (A J ), Sunspots and Air temperature in America 

Henry (Dr Lydia) appointed Warden of the Household 
and Social Science Department, Kings College for 
Women 183 

Henry (M ) and W L Hindmarsh Slypandra glauca (a 
suspected Poison Plant) 23b 

Henry (Miss Marguerite) A Monograph of the Freshwater 
Eptomastraca of N S W Part III , Ostracoda, 304 
Hepburn (JR I), Stereoisomerism among Derivatives 
of Diphenyl, 439 

Hepperger (J ), The heliocentric velocity of Meteors, 675 
Herbcr (Dr J ) and others, Tattooing and Lip Distortion, 
633 

Herbert (Dr S) The Unconscious Mind a Psycho- 
Analytical Survey, 787 
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Herdman (Sir William A ) rounders of Oceanography and 
their Work an Introduction to the Science of the 
Sea 784 

Hentsi h (Or f) The Grundlagen der alpuien Tektonik 717 
Heron Allen (E ) and A Earland, The Foramimfera of 
laird Howe Island, 118 

Htrt /sprung (])r E ), Studies in Stellar Masses 555 
Herzog (Prof T) Die Pflanzenwtlt dir bohvischen Andcn 
und ihns ostlichen Vorlandes 500 
Ikus (Dr ( ), [obituary artiilcl, 5 v 

Hevesj^(Prof ) Absorption and Translocation of Lead by 

Hewitt (Prof T), Synthetic Colouring Matters Dye 
stuffs derived from Pyridine, Quinoline, Acridine and 
\anthene 541 

Hcycock (C T ), elected president of the Cambridge 
Philosophical Society, 736 

Hill (Prof A V ) gift to Mam luster University 777 
inaugural lecture at University (.oik go 631 Mus 
rnlar Fxercise 63 77 the work of 664 
Hill (Dr A \V ) Plants in relation to the Health of Man, 
376 

Hill (G T ) New Termites from Central and South Tast 
Australia, 70 

Hill (Dr LI and others Kata thermometer studies 66 
Hill (Squadron- leader R M) The Manoeuvres of In- 
verted night 05 4 
Hiltner (Prof L) [death] 174 
Hingston (R W G ) A Naturalist in Hindustan 301 
Hints (A 1< ) Maps and Survey Second edition 90 
Hinxman (L W ) K G Carruthers, M Macgrtgor, and 
others, lhe Geology of Corrour and the Moor of 
Rannoch 454 

Hbbcr (Prof ) Physikahschc Chemie der Zille und der 
Ge we be FUnfte auflage 1 Httlfti 94 
Hobson (Prof F \V ) The Domain of Natural Science 
the Gifford Lectures delivered in the University of 
Aberdeen in 1921 and 1922 367 
Hobson (R L ) The Wares of the Ming Dynasty 89 
Hoffert (W H ) appointed research chemist to the Joint 
Research Committee of the National Benzole Associa 
tion and the Untversity o( I .reds 840 
Hoffman (Dr F'l Cancer in the United States 66 
liogben (Dr L), The Mechanism of Amphibian Colour 
Response, 151 , and F R Winton A Physiological 
Function of the Pituitary Glands, 374 
Hogncr (F ) Theory of Ship Waves, 29a 
Holdich (Sir T H ) Arabia and Arab Alliances, 127 
Holland (Sir 1 H ), Sir H H Hayden, 430 
Holm (T ) The Morphology Synonymy and Geographical 
Distribution of Arctic Plants 222 
Holmes (Dr A ) The Age of the Farth 402 
Holmyard (E J ), Berthelot a Work on Arabic Chemistry, 
700 Jlbir ibn Hayyftn 876 Practical Chemistry, 
358 The Emerald Table, 525 , The I atin Works of 
Geber, 50 

Holt (Dr A), The Liverpool Meeting of the British 
Association, 113 301 398 324 
Holt (Dr L F ) Food, Health and Growth a Discussion 
of the Nutrition of Children 94 
Holway (Prof E W D) [death] 172 
Holweck (M ), A Helicoidal Molecular Pump 132 a 
High-power Lamp for Wireless Telegraphy with 
Removable Parts, 226 

Honda and Okubo, Ewing s New Ferromagnetic Model, 21 
Hondl (Prof S ), Stirling’s Theorem, 726 
Hooley (R W ) The Skeleton of Iguanodon atherfieldentu, 
sp nov from the Wealdcn shales of Athcrfleld I W , 
813 

Hoop (J H van der), translated by Elisabeth Trevelyan, 
Character and tne Unconscious a Critical Exposi- 
tion of the Psychology of Freud and of J ung, 6 
Hooper (S E ), Appreciation of Time 373 
Hope- Jones (F ), The Free Pendulum, 247 
Hopficld (Prof J J ) * Senes Spectra in Oxygen and 
Sulphur, 447 , and Prof R T Birge, Spectral Series 
in the Oxygen Group, 790 

Hopkins (Prof E W ) Origin and Evolution of Religion, 
4 6 

Hopkins (Prof F. Gowland), awarded the gold medal of 
the Royal Society of Medicine, 17 


Horn (S L), The Adhesive Apparatus on the Toes of 
certain Geckos and Tree frogs, 76 
Homell, (J ), The Chinese Junk and Sampan, 669 
Horton (F), The Excitation and Ionisation Potentials of 
Gases and Vapours, 709 

Horton (W ) appointed honorary lecturer in Plant 
Histology in Liverpool University, 777 
Houard (Prof CL I-es Zooceeidies des plant e* d Afnque, 
d Asie et d Oceanic Tome 1, Tome 2, 433 
Hough (S S) [death] 62 [obituary article], 170 
Houldsworth (H S ) Influence oi Rapid Chilling on the 
Reversible Expansion of Clay, 923 
Houstoun (Dr R A ) Light and Colour 433 
Howell (J P), University of Oxford Institute for 
Research in Agricultural Economics, An Economic 
Survey of a Rural Parish, 278 
Howorth (Sir Henry Hoyle) [dcamwfo8 [obituary 
articli] 1 71 

Hrdlifika (Dr A ) The Teeth of Piltdown Man 66 
von Hucne (Baron 1 ), Die Ichtliyosauncr des Lias und 
ill re Zusammenh&ngi, 276 

Hucstw (R R), The Heredity of Microscopic Ilair Char- 
acters in Peromystus 815 

Huggins (M L ), Crystal Cleavage and Crystal Structure, 
H4 

Hughes (A II) and P Lowe Intensities in the Helium 
Spectrum 26 

Hughes (I) K ) a New Gross, 20 

Hugucnard (M ) the Absolute Measurement of the Velocity 
of a Current of Air 746 

Hulme (1 W ) Statistical Bibliography in relation to the 
Growth of Modem Civilisation Iwo lectures de- 
livered in tlie University of Cambridge in May 1922, 

585 

Humphreys (J ) and A W Wclhngs A Text-book of 
Dental Anatomy and Physiology, 501 
Hunt (EH) Hyderabad Cairn Bunals and their Signifi- 
cance, 921 

Hunt (H A ) Weather in Australia, 876 
Huntington (I s ), with a chapter by H If Clayton, Earth 
and Sun an Hypothesis of Weather and Sunspots, 
681 

Hutchinson (R ) The Economic Basis of Wheat growing 
in England, 734 

Hutton (C II ) renewal to, of a Dawna/ scholarship, 674 
Hutton (J H ), Depopulation of Primitive Communities, 
ill 

Huxley (J), Essays of a Biologist, 682 Late Fertilisation 
and Sex Ratio in Trout, 828 , lhe Physiology of Sex- 
detcrmination, 927 

Hynes (H J ) The Helminthosponum Disease of Wheat , 
364 

Idrac (P) Structure of Sea Winds and their Utilisation 
for Hovering Flight, 746 

Imbeaux (E ) The Artesian Basins of Australia, 27 
Iinbellom (Dr 1 ), Neolithic Man in Patagonia 486 
Imms (Dr AD), Clothes Moths and their Control 880 
Ingall (D H ), Experiments with some Copper Wire, 491 
Inge (Dean W R ), Science and Man, 383 
Irwin (W ), The Salts of the Dead Sea and River Jordan, 

Irwin-lsmith (Vera) Life-histones of Australian Dipt era 
Brachycera. II Aulidie No 1, 747 , Studies in 
Life-histones of Australian Diptera Brachycera 
(1) Stratiomyiidae No 4 348 
Ito (Prof S ), Japanese Uromyces, 112 

Jackson (Dr B Daydon), Urnueus (afterwards Carl von 
Lund) the Story of his Life, adapted from the 
Swedish of Theodor Magnus Fries, Emeritus Professor 
of Botany in the University of Uppsala, and brought 
down to the Present Time in the Light of Recent 
Research, 715 

Jackson (L C), Paramagnetism at Low Temperature* 
Pts I and II , 778 , and Prof Kamerlingh Onnea, 
The Magnetic Properties of Gadollnum Rthylsulphate 
at Low Temperatures, 226 , The Magnetic Properties 
of some Paramagnetic Double Sulphates at Low 
Temperatures, 778 
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of Wave-length on Reflection of X-raya from Crystals ? 

Jeans (i)r J H), The Equation of Van der Waals, 798 
Jeffreys (Dr H ) Tidal Dissipation of Energy 62 2 
Jehu (Dt T J) and R M Craig Geology of the Barra 
Isles 886 

Jellinck (A ) and T Koppanyi, Mental Capacity of Rats 
with an Injured Brain, 675 
Jenlun (A P ), On the Structure of the Molecule 326 
Jenklnson (Dr F J II ), [death] 482 [obituary article], 516 
Jcnness (D ) and J Cameron, The Copper Eskimo 051 
Jennings (H S ), Crossing over and the Theory that the 
Genes are arranged in the Chromosomes in Serial 
Order 120 , Some Consequences of Different Extents 
of Interference in the Crossing over of the Genes, 120 

J ennison (H M ) Causal Organism of Potato Blackleg 951 
ensen (H I ), The Permo-Carboniferous and overlying 
Systems in Central Queensland 348 
Job fP ), The Complex Ions formed by Silver Salts and 
Ammonia or the substituted Ammonias, 75 and G 
Emschwiller, The Photo-chemical Reduction of Zinc 
Sulphide, 347 

J ohnson (G ), The Star People, 783 
ohnson (M C) appointed demonstrator in physics in 
Birmingham University 8n 

Johnson (Dr W B) and Dr L Lloyd Tsetse Hies in 
Nigeria, 66 

Johnson (Ven W G ), Nvasa, the Great Water being a 
Description of the Lake and the Life of the People, 1 29 

j ohnston (R G ) Repellants of Clothes Moths 622 
ohnston (T H ) and G H Hardy, A Revision of the 
Australian Diptera belonging to the Genus Sarcopliaga, 
34« 

Johnstone (Prof J ), The Mechanism of Life in relation 
to Modem Physical Theory 352 
Jolibois (P) and Chassevent The Setting of Plaster 184 
joly (Prof J ) to deliver the Halley lecture for 1924 673 
Jones (H Spencer) appointed H M Astronomer at the 
Cape, 246 

Jones (M <» ), Physiological Classification of Oats, 556 
Jones (Dr Tudor), Biology at the Cross roads, 642 
Jordan (Dr D Starr), The Days of a Man being Memories 
of a Naturalist Teacher, and Minor Prophet of 
Democracy 2 Vols , 231 

J ordan (F C ), A Variable of very Short Period, 65 
oshn (Dr E P ) and Dr F G Benedict, Metabolism in 
Diabetes 739 

JungJDr C G ) translated by H G Baynes, Psychological 
Types or the Psychology of Individuation 87 


Hammerer (Dr P ) Breeding Experiments on the Inherit 
ance of Acquired Characters, 237 Experiments on 
Ciona and Alytea 826 

Kapitsa (Dr P ) elected to the Clerk Maxwell scholarship 
in Cambridge University 303 
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Kellogg (R ), New Oligocone Toothed Cetacean from 
South Carolina, 806 

Kennelly (A E ), The Constant Ratio of Mean to- mid 
Potential of Current at successive Equidistant Points 
etc , 228 

Kenner (Dr J ) Stereoisomerism among Derivatives of 
Diphenyl, 339 

Keys (Dr DA) Standardising Piezo electric Apparatus, 

Kidd (Sr F ) and Dr C West Brown Heart ’ in Apples 
and Pears, 636 

Kidson (Capt E ), Remarkable Ascending Currents at 
Melbourne, 938 

Kidston [Dr R ) The Carboniferous Flora of Great 
Britain 145 and Prof W H I mg On Palteopilys 
Mitten (McNab) Notes on Tossil Plants from the 
Old Red Sandstono of Scotland 1 , 27 Plants of the 
Middle Old Red Sandstone, 807 
King (E S) Phntovisual Magnitudes of One Hundred 
bright Stars 815 The Extrafocal Method of studying 
Magnitudes 769 

King (Major H H) experimental demonstration by Prof 
I P Pawlow of the Inheritance of in Acquired Ner\ ous 
character 664 

King (Prof H S ), Hafnium and Ccltium, 9 
King (Col W G ), The Conquest of Malaria 3 
King (Rt Hon W L N) conferment upon of an honorary 
degree by Edinburgh University 777 
Kirsch (Dr G ) and Dr H Pettcrsson Long range 
Particles from Radium active Deposit, 394 1187 , 

Tho Destruction of Atoms by a particles 675 
Kistiakowsky (Prof W1 ) Methods of Chemical Reactions 
93b 

Klaatsch (Prof II ), edited and enlarged by Prof A 
Heilbom translated by J McCabe The Evolution 
and Progress of Mankind 834 
Kleine (Prof ) Bayer 205 909 

Kloss (C B ) Blyth's Bulbul (Xanthixus Jlave teens), 76 
Klyce(S) Universe 159 

Kmbbs (Sir George II ) Science and its Service to Man 672 
Knight (Capt C W R ) A Kinematograph Nature 
Lecture 517 

Kmpping (Prof ) Hard X-ray Tubes, 487 


Kaye (Dr G W C ), Dr J A Harker, 629 , Physics and 
its Applications, 133 , The Physics of the X-rays, 125 , 
The Practical Applications of X-rays, 277 
Kearton (W J ), Mercury as a Working Substance for 
Binary Fluid Turbmee, 844 

Keith (Sir Arthur), Embryology and Use-inheritance, 360 
Facts and Fancies in Modem Anthropology, 834 , 
presented with the Fothergillian gold medal and 
prise, 399 , Skeleton from an Ancient Working in 


Memorial Lecture), 243, 237 
Kelley (Prof T L), Statistical Method, 823 


Kofoid (Prof C A ) The Life cycle of the Protozoa, 253 
Kohn-Abrest (E ) and J Ricardom A New Method of 
Estimating Hjdrocyamc Acid in Cyanogenetic Plants 

KOnigVor A) Die Fernrohre und Entfernungsinesscr 434 
Koref (F), Cultivation of Metal Crystals by Separation 
from the Gaseous State 251 
Kossel (Dr A ) the seventieth birthday of 579 
Kraflt (Prof F ), [death], 172 

Krappe (Dr A H ) Rodrick the Last of the Visigoth 
Kings 404 

Kraus (Prof C A ) The Properties of Electrically Con- 
ducting Systems including Electrolytes and Metals, 
498 

Kravkoff, Contraction and Dilatation of Blood-vessel ill 
Krcnkel (Prof h ), Die Brachzoncn Ostafnkas Tektonik, 
Vulkamsmui, Frdbtben und Schwereanomalien 514 
Krcpclka (Dr H ), Phosphorescence caused by Active 
Nitrogen 134 

Knchewsky (S ), Effect of Wind Direction at Jerusalem 


Studierende, 200 

Kuhn (W ), The Decomposition of Ammonia by Ultra- 
violet Light and the Law of Photo - chemical 
Equivalence, 831 

Kflkenlhal (Prof W), Herausgegeben von Dr T 
Kmmbach Handbuch der Zootogie sine Natur- 
geechichte der Sttrnme des Tierreiches Enter Band 
Erste Lief , 649 
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Hummer (F A ) Tho Fust Days of Man as narrated 
quite simply for Young Readers 825 
Hums (S ) and L. Brother, The Causes of Animal Colouring, 


lAcey (M S ) Protozoa and Virus Diseases of Plants, 280 
I acroix (A ) Comparison of the Chemical Composition of 
Two Iceland La\as, etc 380, Composition of the 
Meteorite which fell at Saint- Sauvcur (Hauto-Garonne) 
in 191.4 638 , P Elic Colin 674 The Constitution 
of the Kockall Bank 408 , The Notion of Doliomorph 
Type in I ithology 710 The Signification of the 
Alkaline Granites very rich in Soda 380 
Laird (Prof J ) The Foundations of Future Psychology 
350 

Lamb (Prof II ) awarded the Copley Medal of the Royal 
Society, O91 j 848, to deliver the first Rouse Ball 
Lecture 744 

Lambert (P), G IXSjardin and D Chalonge, Attempt to 
prove the Existence at High Altitude of a Solar 
Radiation in the Extreme Ultra violet 747 
Lamplugh (G W ) and others Geology of the Weald 704 
Lane (Prof H H ) Evolution and Christian Faith 46 
Lang (Prof W H ) Mendclian Inheritance in a hem, 633 
Langlois (Prof J P ), [death] 172 
Langmand (H R ) and A Ball Electrical Horology 236 
Lankester (Sir E Ray) Tho Gorilla's 1 oot 758 
Lapworth (Prof), The Theory of Induced Alternate 
Polarities m a Cham of Atoms 180 and Prof R 
Robinson, The Polarisation of Double Bonds, 72 1 
Lassieur (A ) Electrolysis with Graded Potentials 958 
The Electrolytic I' stimation of Antimony, 304 
Latham (Prof P W ) [death] 698 , [obituary article] 733 
La Touche (T H D } Catalogue and Subject Index of 
Literature added to the I ibrary of the Geological 
Society 109 

Laughlm (Dr H H ) Analysis of Ammca s Modern 
Melting Pot 334 Eugcnical Sterilisation in the 
United States 387 

I aurie (Prof A F) Building Materials made of Waste 
Materials, 95O , Farly Methods of Oil Painting, 882 
Lawson (A A ), The Life-history of Mtcrocachrys tetragona 


engineering in Sheffield University boy 
Lebeau (P ) A Method of Thermal Fractionation of Gases 
arising from the Carbonisation of Solid Combustibles 


Letch (J V ) The Symmetry of the Internal tars in Flat- 
fishes, 460 

Lcfroy (Prof H Maxwell) Manual of Entomology with 
special reference to Economic Entomology 857 
Legendre (A M ), Tables of the Logarithms of tie Com- 
plete r Function to Twelve Figures, 322 
Legendre (J ), The Zoophilia of certain Mosquitoes and 
Its Application to Prophylaxy, 747 
Legge (Dr T M ), awarded the Bisset-Hawkins medal of 
the Royal College of Physician* 174 
Legrain (L j, The Horse in Babylonia, 453 
Lehmann (Prof O), [obituary], 431 
Leiper (Prof R T) with the collaboration of H M 
Williams and G Z L Le Bas, Periodicals of Medicine 
and the Applied Sciences in British Libraries, 756 
Lcitch (Dr A ) Dr E F Bashford, 481 
Lemoigne (M ) The Butyleneglycolhc fermentation of Cal 
cium Lactate by Bacteria of the B svbHHs group, 675 
dc Lenauan (B ) The Earthquake of Nov 19, 1923, 938 
Lepape (A ), The Radioactivity of the Springs from some 
Watering-places in the Pyrenees, 28 
Le SouM (W A D ), [obituary article], 837 


Lcuschner (Prof A O), Perturbations of the Minor 
Planets 19 

Levaillant (R ), Fluorescence and Photochemistry 380 
Levine (I ), The Unconscious an Introduction to Freudian 
Psychology 617 

Levinstein (Dr H j, re-elected president of the British 
Association of Chemists, 667 

Lewin (L) Die Pfoilgifte nach eigeneh toxikologischen 
und ethnologischcn Untersuchungen, 501 


Lewis (Prof G N ) Valence and the Electrons 179 , 
Valence and the Structure of Atoms and Molecules, 
819 and Prof M Randall, Thermodynamics and 
the Free Energy of Chemical Substances, 272 
Lewis (Dr S Judd) awarded the gold research medal of 
the Company of Dyers 805 

Liddell (E G T ) and Sir Charles Sherfngton A Compari- 
son between certain Features of tho Spinal Flexor 
Reflex and of Decerebrate Extensor Reflex respect- 
ively 709 

Lidstone (G J ) Stirling s Theorem, 283 
Lihenthal (G ) Vom Gleitflug sum Segelflug Flugstudien 
auf Grund z&hlrucher Versuche und Messungen 839 
Lmdemann (Prof F A ) Selective Interruption of Molec- 
ular Movements 654 

Ling (G H ) G Wentworth and D E Smith Elements of 
Projective Geometry, 428 

v d Lingen (J S ), The Differential Bactericidal Effect 
of the Visible Spectrum 256 
Liveing (Dr G D ) The work of 909 
Livingstone (It W ) appointed Vice-Chancellor of the 
Queen s University Belfast 673 
Lloyd (Prof I< E ) The Fluorescence of certain Lower 
Plants 132 

Loch wood (I V ) The Secretary House in Maryland O69 
Locke (Prof L L), The Quipu Mystery, 217 
Lockycr (Dr W J S ), An Uncommon Type of Cloud, 725, 
793 The Growth of the Telescope, 284 
Lodge (Sir Oliver J ), elected president of the Rbntgen 
Society, 18 Hydrone ana Water Thunderstorms 
and Globe Lightning, 898 The Ether and Electrons, 
173, I&5 . The Quantum in Atomic Astronomy, 130 
Loeb (L B ) The Mobilities of Electrons in Air 815 
Ldhnis (Dr F ) and Prof E B 1 red, Text-book of Agri- 
cultural Bacteriology 931 

I-ombard (V ) The Permeability of Nickel to Hydrogen 184 
Loney(Prof S L), The Elements of Co-ordinate Geometry, 
Part 2 932 

Long of Wraxall (Viscount) acceptance of the presidency 
of the Empire Mining and Metallurgical Congress, 768 
Longstaff (Dr T G ), Meteorological Notes from the Mount 
Everest Expedition of 1922, 74 
Lorentz (Prof HA), The Rotation of the Earth and it* 
Influence on Optical Phenomena, 103 
Lothrop (b K ), Stone Yokes from Mexico and Central 
America 217 

Louis (Prof H ), Mineral Valuation, 891 , Mining and 
Mineral Deposits, 430 


ic Chemistry , The Trans- 


wson (W ), Supplementary 
Analysis for Beginners 721 
bimenko (V) and Mme S E 


logical RAle of the Nervation of Leaves, 780 
Lucas (Dr FA), Animals of the Past an Account of 
some of the Creatures of the Ancient World Sixth 
edition, 6 

Luckieah (M ), Ultraviolet Radiation its Properties, 
Production, Measurement and Applications, 823 
Lunge (Prof G ) The Manufacture of Adds and Alkalis 
Completely revised and rewritten under the editorship 
of Dr A C Cumming Vol I Raw Materials for 
the Manufacture of Sulphuric Add and the Manufac- 
ture of Sulphur Dioxide, W Wyld , Vol V Tha 
Manufacture of Hydrochloric Acid and Saltcaka, Dr 
A C Cumming, 385 
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Luyten (W J ), The Form of the Distribution Law of 
Stellar Velocities, 227 The Mean Absolute Magnitudes 
of the K and M Giants and the Systematic Errors 
in Trigonometric Parallaxes 630 Systematic Errors 
of Trigonometrical Parallaxes 702 
Lyde (Prof L W ), The Imperial Conference and Natural 
Resources, 493 

Lyman (Prof T ), Photographic Plates for the Extreme 
Ultra violet, 202 


Maanen (A van) Internal Motion m the Spiral Nebula 
Mossier 33, 333 

Mac Alpine (T W), Scientific Literature the Need for 
Co-ordination, 398 

MacBndc (Prof E W ) Embryology and Use Inheritance 
339 Experiments on Ctona tnleshnalis 759 I)r 
Hammerer s Alytes 98 Present Position of the 
Darwinian Theory, 217 

Maccall (W T ) Alternating Current I lcctncal 1 nginecr- 
mg 720 

MacCurdy (Dr JT), Problems in Dynamic Psychology 
a Critique of Psycho-Analysis and Suggested Formula 
Rons 87 

Macdougal (Dr D T ) An Artificial Plant Cell, 66g 

MacGregor (M L ) Malana and Anophtles Junestus in 
Mauritius, 934 

Maclnncs, The Civic University and the State 607 

M ickenne (C ) and W J Owen The Comparative 
Anatomy of the Alimentary Canal of Australian 
Reptiles 608 

Mackenzie (D A), Ancient Man in Britain 851 The 
Scottish Taboo of Pork, 144 


University 638 

Maclennan (N ) appointed lecturer in bacteriology in 
St Andrews University 527 

Maclood (Prof J J U ), Insulin and its Value in Medicine, 
625 lectures in Edinburgh University 638 

M'Cartncy (Dr J E ) resumption of duty in Edinburgh 
University, 638 

McBain (Prof J W) conferment upon of a doctorate 
of science by Brown University, 607 Micelles and 
Colloidal Ions 863 

McCabe ( 1 ) The Wonders ol the Stars, 201 

McCoy ( W T 1 Plea for the Establishment of a Bureau 
of Education lor the Empire, 73 

McCrea (Dr E D Arvy) Mrs G Robinson and W K 
Slater, elected to honorary research fellowships jn 
Manchester University, 777 

McCulloch (A 1 and N Simpkin Low Temperature 
Carbonisation of Bituminous Coal, 582 

McDougall (Prof W ), Purposiv c or Mechanical Psychology, 
703 

McEwtu (Prof B C ), Hie Properties of Matter 932 

McFadyeau (Sir John) appointed director of the Research 
Institute for the Investigation of Animal Diseases, 
Camden Town 599 

McGowan (Dr J P ), The Causal Organism of Braxy 111 
Sheep, 843 


M'Intosh (Prof W C), A Monograph of the British 
Manne Annelida Vol 4, pts 1 and 2, 463 
Researches on Marine Animals, 293 
McLennan (E ), The Tides, 99, 726 
McLennan (Prof J C ) The Cryogenic Laboratory of the 
University of Toronto, 135 The Doublet Separations 
of Balmer Lines, 166 , The Origin of Spectra, 419 
McLeod (Dr H ), [death], 331 , [obituary article], 628 
McLwtock (W F P), A Petalite- bearing Rock from 
Devonshire, 117 

McLucldc (J ), Studies in Symbiosis, III , 76 , IV , 348 , 

McRae (w ), Control of Disease in the Palmyra Palm, 843 
Me Vail (Dr J C ). Smallpox and Vaccination, 713 


Mahalanobis (P C ) A First Study of the Head length of 
Bengal Castes and lnbes, 76 

Mahalanobis (Prof P C ), Correlation of Upper Air 
Variables 323 

Maige (A ), The Formation and Digestion of Starch in 
Plant Cells 674 The Metabolism of the Sugars in 
the Cell and Amylogtnesis Hi* 

Mailhc (A J, The Catalytic Decomposition of the Anilides 
28, The Prtparation of Petrol starting with Animal 
and Vegetable Oils, 3 j 7 The Preparation of Petroleum 
starting from Vtgc table Oils 227 
Maitland (A G) Goldfields of Western Australia 249 
Majumdar (R C ) Date of the Khadga Dynasty of Bengal, 
924 

Maiumdcr (N K ) Siddhftnta Sckhara of Snpafi 76 
Malinowski (Dr U ) Psycho Analysis and Anthropology 


after Emergence from the Chrysalis 7 The Resolving 
Power of Microscopes on Test plates feir Microscopic 
Objectives 1 30 

Mally (C W ) X rays as a m< ans of detecting Imperfections 
in 1 ruit, 256 

Manchot (Prof ), Formation of Ozone m Flames H07 
Mansbndge (A ) The Older Universities of Lngland 
Oxford and Cambridge 40s 

Maquenne (I ) The Thiory of Chlorophyll Synthesis, 

814 

Maracineanu (Mile S ), The Constant of Polonium 119 
Marcckn (A ) The Isothermal Compression and Exp in-aon 
of Superficial Solutions, 152 

Marchal (F and E ), The Hoinothallism of some 
Ascomycetcs, 939 

Marehant (Prof F iV ), Radio Telegraphy and Tele phony 
860 

Marsat (M ) A Combination of Reflector* 132 
Marsh (J F) Suggestions for the Prevention of the 
Decay of Building Stone 213 
Marshall (A I ) and Prof If S Taylor Mechanism of 


the Hydrogen Chlorine Combination 937 
irshall (Dr I H A) Kejuvmc'sccnrr and the f< -titular 
Graft 904 The Physiology of Reproduction Second 


edition 317 

Marshall (J 1 ) Salt Marsh Mosquitoes, 48b 
Marson (P), Glasshouse Pots, 923 
Marston (ft 13 ) lafe History of the I plicmcnda 762 
Martin (Prof C J ), awarded a Royal medal of th( lvoyal 
Society 699, 848 

Martin (Pr H ) 1 Homme fossilc tie La Quina, 358 


Marvin (Prof C I ) Climatic Climgee and Weather 
Normals 952 

Marvin (F S ), Biology and Sociology 082 The Scope of 


nec 367 

Mas6 (Rev MS), Philippine Earthquakes, 914 
Mason (M ) and C L Mendenhall theory of the Setthng 
of Fine Particles 227 

Masson (Sir David Omic), Science and Progress in 
Australia, 507 

Mast (SO) Mechanics of I ocomotion m Amoeba, 228 

Mather (Prof T ), Mrs Hcrtlia Ayrton, 939 

Matignon (C). A New Reaction for the Preparation of 


Strontium, 958 

Matsumoto (H ), The Early Proboscideans, 704 
Matthew (Dr W D ), Scientific Names of Grec 
tion, 241 

Matthews (W D ), Fossil Bones in the Rock, 52: 


Matthews (W D ), Fossil Bones in the Rock, 522 
Mauchly (Dr b j ) The Earth s Electrostatic 1 leld, 913 
Maunder (Annie S D ) and E W Maunder, The Heavens 
and tneir Story, 783 

Maurain (C ) and Mme de Madihhac, The Secular Variation 
Of the Intensity of the Terrestrial Magnetic Field at 
Pans, 28 A Toussatnt, and R Pns, The Measure- 
ment of Air Resistance on Railway Material, 347 
Maxwell (Sir Herbert), Field Natural History, 679 , 
Greek Orthography tn Scientific Names, 302 
Maxwell (Prof S- S ), Labyrinth and Equilibrium, 737 
Maynkrd (G D ), [obituary article], 871 
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Meares (J W) and R E Neale Electrical Engineering 
Prat tice Fourth edition In 2 vols VoL 1 896 
Meek (Pro! A ), Essentials of 7oology for Students of 
Medicine and Tirst Year Students of Science, 126 
River Pollution 722 
Meek (Miss KM), River Pollution, 913 
Mees (Dr C L K ) The ‘ Cine Kodak,” 333 
Meier (P ) A Small Stellar Mass 454 
Melland (F H ) In Witch bound Africa an account of 
the Primitive Kaondc Tribe and their Beliefs 824 
Mellor (Dr Tthel) Lichens and their Action on the Glass 
and Leadings of Church Windows, 299 
Mellor (Dr J W ), A Comprehensive Treatise on Inorganic 
and Theoretical Chemistry Vol 3, 647 
Mendenhall (l K ) and M Mason, The Stratified Sub 
sidcncc of Tine Particles *27 
Memtt (Prof F ), Prof F L Nichols, and C D Child, 
Luminescence, 178 

Mesny (R ) and P David, Very Short Waves in Wireless 
Telegraphy 948 

Metcalf (Dr M M ) The Opalinul Ciliate Infusorians, 455 
Metzger (Dr J A) Principles and Practice of X ray 
Technic for Diagnosis, 277 

Meunier (F) The Electrolytic Overvoltage of Hjdrogen, 
960 

Meyer (F ]), Assimilating Tissue in the Plant 771 
Michaud (F) Ihe Electrical Properties of Jellies, 152 
Milankovitrh (Prof M ), Tlidonc mathCmatiquc Ucs 
phinomhnes thermic] ues prodults par la radiation 

Mill (Dr H R) awarded the gold medal of the Royal 
Scottish Geographical Society 874 , Bruce of the 
Scotta, 821 The Life of Sir Ernest Shackleton, 
C VO, OBE (Mil), LLD 123 
Millar (A ) Fishing in Oil well Drilling 844 
Millard (W A ) and S Burr, Skin Spot of Potatoes 455 
Millikan (Prof R A ) address to a graduate class at 
Stanford University 909 , awarded the Hughes 
medal of the Royal Society, 699, 848 awarded the 
Nobel pnze for physics for 1923 767 the work of, 767 
Mills (Dr A H) Mrs Hertha Ayrton 865 
Mills (J ) Letters of a Radio Fnginccr to his Son 617 
Millspaugh (Dr C F ) [death] G98 

Milne (G) appointed a temporary assistant lecturer in 
agricultural chemistry m Leeds University 638 
Milner (H B), Fire Hazards and Fire Extinction on 
Oilfields, 144 The Petroleum Industry, 683 
Minkowski and Sponer, 1 ree Path of Slow Electrons in 
Monatomic Gases 557 

Minton (J P) and J G Wilson Correlation between 
Physical and Medical Finding* on Normal Kars 460 
Miser (H D ) and C S Ross, The Diamond pipes of 


Arkansas 143 

Mitchell (A E ) Constitution of Dolomite 21 
Mitchell (C Ainsworth) Ink, 358 

Mitra (Sarat Chandra) Desease Codlings in Fastcrn 
Bengal, 633 

Mobius (A F) 13 Auflagc, Ted 2, Astronomic Grosse, 
Rewegung und Lntfernung der Himmelskorper 201 
Moir ( J Reid) Discovery of an Early Palajolith in Norfolk 
177 The Great Flint Implements of Cromer, 
Norfolk 32 1 

Moll (Prof J W) and Dr H H Jansaomus, Botanical 
Pen-Portraits, 930 

Molliard (M ), The Determining Factor in the Formation 
of Cornelia In Stengmstocyitu ntgra, 119 
Molhson (Dr) ofier to Cambridge University of the 
" Mayhew Pnze, ’ 807 

Monval (P M ) The Allotropic Transformation of 
Ammonium Nitrate at 32° C , 226 
Moore (H ) A Text-book of Intermediate Physics, 277 
Moore (Dr J P ), Californian Polyduetes, 373 
Morgan (Sir Charles Langbridge), presidential address 
to the Institution of Civil Engineers, 841 
Morgan (Prof C Lloyd) Emergent Evolution the Gifford 
Lectures delivered In the University of St Andrews 
m the year 1922 642 

Morgan (Prof G T), The Dye-stufls Industry of Great 
Britain, 519 

Morgan (J P) foundation of a fellowship at Christ's 
College, Cambridge, 883 


Morgan (Miss M K), appointed ass ist ant lecturer in 
geography in Leeds University, 638 
Morgan (S ), The Preparation of Plantation Rubber, with 
a preface and a chapter on Vulcanisation, by Dr 
H P Stevens 468 

Morgan (Prof T H ), Removal of the Block to Self- 
fertilisation in the Aleutian dona, 120 
Morley (Lord), [obituary article], 481 
Morrell (R A), appointed lecturer in radiology in 
Sheffield University, 920 
Morns (Capt C J ) The Gorge of the Arun, 633 
Morton (E ) appointed assistant lecturer in economic 

Mourcu (<?), C^Dufraisse, and P Landrieu, Determining 
the Heat Capacity of Solids and Liquids, 887 
M tiller (Dr ) X-ray Spectograph, 877 
Muller (Dr J J A ) Dutch PendutumObservations in 
Submarines 393 788 

Mulhken (Prof S P), A Method for the Identification 
of Pure Organic Compounds by a Systematic Analytical 
Procedure based on Physical Properties and Chemical 
Reactions Vol 4 580 

Mundey (A H ) and C C Bissett The Effect of Small 
Quantities of Nickel upon High grade Bearing Metal. 
491 , and J Cartload, Stereotyping, 490 
Munro (J W) and W E Hiley, The Spruce Budworm 
Problem in Canada, 883 

Murphy (Dr P), Virus Diseases of Potatoes, 293, and 
others, Virus Diseases of Plants, 955 
Murray (D j 1> ) elected to a fellowship at Christ s 
College, Cambridge 884 

Murray (Dr H ), The Granting of Certificates m School 
Examinations, 73 

Murray (Miss M A) The Percy Sladen Memorial Fund 
Excavations at Borg en Nadur Malta, 850 and A D 
Passmore The Sheel na gig at Oaksey 601 
Musgrave (C 1 ) Plant Propagation, 770 
Muspratt (Dr E K ), [death], 371 , [obituary article] 733 
Myers (Dr C S ) and F Farmer, Industrial Psychology 
in Coal Mining, 219 

Nagaoka (Prof H ) and Y Sugiura On the Regularities of 
the Spectral Lines of Iron and the Atomic Magnetic 
Field. 359 

Nakamura (S ) Earthquake in the Bay of Chijiwa, 486 
Narayan (Prof A L), Scattering of Light by Carbon 
Dioxide, etc , 850 Spectra of Isotopes O51 
Needham (Cadet J C ) awarded the Howard silver medal 
of the Royal Meteorological Society, 452 
Negretti and Zambra a new Thermometer, 63 
Nemst (Prof W ) Fifth edition Revised by L W Codd, 
Theoretical Chemistry from the Standpoint of 
Avogadro's Rule and Thermodynamics, 272 
Neuhausen (Dr B S ), Experimental Physical Chemistry 
for Students in the Medical and Alied Services 649 
Neurdenburg (Elisabeth), translated with annotations by 
!B Rackham, Old Dutch Pottery and Tiles 893 
Neville (Prof E H ) Prolegomena to Analytical Geo- 
metry in Anisotropic Euclidean Space of Three 
Dimensions 582 
Nevinny (Prof J h [death], 172 

Newberry (Prof PE), Egypt as a Field for Anthropo- 
logical Research, 422, 940 

Newbery (E ), a Proposed Modification of tho Cathode 
Ray Oscillograph 527 

Newbigin (Dr Marion I ), awarded the Livingstone gold 
medal of the Royal Scottish Geographical Society, 874 
Newcomb (Miss E ), appointed assistant lecturer in 
education in Leeds University, 638 
Newell (Dr L C ) Practical Chemistry, 587 
Newman (M H A ), elected a fellow of St John's College, 
Cambridge, 744 

Newth (G S ), A Text-book of InOrgamc Chemistry New 
edition, 236 

Newton (C A), The Microscope in the Examination of 
Condensed Milk, 921 

Newton and Wnght, Ltd , the ” Harley ” Unit for Dental 
Radiology, 769 

Nichols (E F ) and J D Tear, Joining the Infra-red and 
Electric Wave Spectra, 228 
Nichols (E. L ), Notes on Germanium Qxkle, 228 
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Nicholson (S B ) Photographic Magnitudes of Satellites 
of Jupiter, 555 

Nicolle (C ) and F Conseil, New Facts concerning Measles, 
226 E Conseil and A Cuinod, Preventive Vaccina 
tion against Acute Conjunctivitis duo to the Weeks 
Bacillus 380 

Niven (Prof C ), [obituary article], .244 
Niven (Dr J ), Observations on the History of Public 
Health Effort in Manchester 275 
Nodon (A ) Radioactivity and Solar Radiations 347 
Norbury (A L) The Volumes occupied by the Solute 
Atoms in certain Metallic Solid Solutions and their 
consequent Hardening Effects 850 
Nordmann (Dr C ) translated by Dr E E Fournier 
d'Albe, The Kingdom of the Heavens Some Star 
Secrets 783 

North (S H ), Oil Power, 468 

Noumeroff (B V ), Perturbations by the Method of 
Quadratures 553 

Noyes (A A ) and Prof M S Shernll A11 Advanced 
Course of Instruction In Chemical Principles fit6 
Noyes (Prof W A ) History of the Development of the 
Theory of Ionisation 180 

Nunn (Prof T P ) Scientific Objects and Commonsense 
Things 746 The Education of the People 424 6qa 
Nuttall (Prof G H F ) Symbiosis in Animals and Plants, 
423 657 the Pasteur Centenary Celebrations, 22 


Obaton (F ) Experimental Researches on the Reddening 
of Cherries, 75 

v Oechclhacuscr (Dr W ) [obituary] 172 
Ogg (A ) The Crystalline Structure of the Alkaline Sul- 
phates, 227 

Ogilvic (A ) elected cliairman of the Royal Aeronautical 
Society 174 

Ogilvie (A G ), Modern Geography as a Study and as an 
Aid 665 

Ogilvy and Co catalogue of Leitz microscopes etc 842 
Okada (Dr 1 ) awarded the Symons gold medal of the 
Royal Meteorological Society 048 
Okill (J ) Internal Combustion Engines 4O8 
Oldham (R D ), The Pamir Earthquake 1911 876 
Olson Nitrogen Content of Wheat Grain 772 
Omori (l*rof ) Farthquakcs and Pheasants 20 
O’Neill (H) Hardness Tests on Crystals of Aluminium 491 
Onslow (Mrs M W ) awarded a prize fellowship by the 
Swedish Federation of University Women 674 
Oostingh (Dr C H ), Recent Shells from Java, 771 
Orelkin (B ) Space Formula; of Benzene, Naphthalene and 
Anthracene, 436 

Ortlepp (Dr R J ) the Gape worm of Chickens 374 
Orton (A ) The Diesel Engine 468 
Orton (Dr J H ) A Possible Cure for Cancer, 688 On 


the Significance of ‘ Rings ’ on the ShclLs of Cardium 
and other Molluscs, 10 Some New Commensals 11 
the Plymouth District, 861 

Orton (W A ) and R K Beattie, The Biological Basis of 
Plant Quarantines 289 

Osborn (Prof H F ), Giant Hornless Rhinoceros f 
Mongolia 67 218 
Osgood (T H ), Variation in Photo-electric Activity with 
Wave length for certain Metals in Air, 886 
Osman (C W ) Geology of the Northern Border of Dart- 
moor between Whiddon Down and Butte rdon Down, 

Ostwald (Prof Wilhelm), seventieth birthday of 289 
Ostwald (Prof Wo), translated by Prof M H Fischer 
Second American edition An Introduction to 
Theoretical and Applied Colloid Chemistry " The 
World of Neglected Dimensions ” 236 
O’Sullivan (A C ), Corresponding Points on the Curve of 
Intersection of two Quadncs, 184 
Otashiro (T ) Photographic Blackening and Coloured 
Light, 808 

Owen (E A ) and G D Preston, X-ray Analysis of 
Solid Solutions 743 

Owen (L ), The Phosphate Deposit of Ocean Island, 362 
Owen (Miss M N ), Skin Spot of Potatoes 455 
Owens (Dr J S ) The London Fogs of November 25-27, 
1923, 862 

Oxley (Dr A E ) , The Physicist m the Textile Industries, 707 


Paget (Sir R A S ) A Primitive Lens, 326 
Paine (H H ) and G T R Fvans, Measuring the Rate of 
Coagulation of Colloidal Solutions over Wide Ranges, 
»5* 

Palmer (C W ) Powers of Perception of Birds 688 
Pannekock (A) Spectroscopic and Tngonometrical 
Parallaxes 702 

Pargiter (I E ), The Royal \siatic Soeiety 60 
Pansellc (M ), A New Working Method for the Preparation 
of Camphcni ny 

Parkes (A S), borne Asjiccts of Reproduction considered 
in relation to Eugenics, 922 The Sex ratio and 
Related Phenomena - Foetal Retrogression in Mice 745 
Partington (Prof J R ) Early Greek Chemistry 590 
Pascal (P ) Constitution and I volution of the Metallic 
Oxides and Hydroxides 747 Researclus on the 
Constitution of Insoluble Alkaline Metaphasphates 
28 The Magnetic Projiertles of Cyanic and Cyanunc 
Compounds 119 The slow formation of a definite 
compound in mixed crystaLs 638 
Pascoc (Dr F H ) The Reporteel Meteorite at Quetta 241 
Pasteur L (Euvrt de et ses consequences, 2 90 
Patrick (Dr A ) appointed professor of medicine in St 
Andrews University 526 

Patte (F ) The Isle of Ashes, an Indo Chinese Volcano of 
recent appearance, 348 

Pawlow (Prof I P ) experimental demonstration of the 
Inheritance of an Acquired Nervous Character 664 
Pear (Prof T HI Imagery in Thinking 6or 
Pearson (F S) fable of the I .oganthms of the Complete 
J Function (for arguments 2 to 1200 1 c beyond 
Legendre s Range), 322 

Pearson (Prof Karl) Charles Darwin 1809-1882, 245 
On the Relatioiwhip of Health to the Psyilneal and 
Physical Charactirs in School Children 91 , Tracts 
for Computers, 831 

Pease (Sir Alfred L ), Ldmund Loder Naturabst, 
Horticulturist traveller and Sportsman a Memoir, 


Peddle 


die (Prof W ) Colour Vision and Colour Vision 
Theories 362, 621 828 The Trichromatic Theory 
of Colour Vision 163 

Pembrcy (Dr M S ), N W MacKeith, W R Spurrell 
E C Warner and H J Westlake, The Adjustment 
of the Human Body to Muscular Work 26 
Pendred (I bt L) The Value of the History of Technology, 
701 

Penfold (A Ii ) The Fssential Oils of Calhstemon lanceo- 
lalus and C vtmtnalts, 408 and R Grant Eucalyptus 
Oils as Germicides 952 The Germicidal Values of 
Australian Essential Oils (exclusive of Tucalypts) 
Part I (>39 The Germicidal Values of the Principal 
Commercial Eucalyptus Oils and their Pure Active 
Constituents 256 and F It Mornson The Electro- 
lytic Reduction of Pipentone 6 39 
reira (Bng Gen G E ) [obituary article] 837 
Perkins (M) Breeding Fxpcriments on the Inheritance 
of Acquired Characters 0 
Pern (S ) Different Types o 
Their Flight, 348 
Perrett (Dr W ) Some Questions of Phonetic Th<*ory 
Chapter 6 Ihe Mechanism of the Cochlea, 201 
Perrctte (Mile Berthe), An arrangement of U10 Electric 
Arc in a Vacuum allowing the Spectra of Metals to 
be obtained with very small quantities of material, 814 
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Modern Physics and the Atom 

I N mother part of this issue wc publish as a spet lal 
supplement a translation of Prof N Bohrs 
lecture on atomic structure whi h was delivered at 
Stockholm last Oeremlier on the occision jf rcreiving 
the Nobel pnro for phy sn s It seems t fitting occasion 
to survey the general lines of the re ent development 
of ph\ steal theories as to the nature tf the atom 
Thi views put frrward in Prof Bohrs address may 
fairlv be regarded as the furthest stage yet reached 
The leading feature of the physics of the twentieth 
century his heen the development of our present 
concrete picture of the individual atom In this 
respeit modem physics stands rightly m sharp 
contrast with previous work — properties of matter m 
btftkp t^ermodvnamic electrodynamic and optical 
theory These theories formed the main part of the 
studies and contributions of physicists lefort 1900, 
and advamed with particular rapidity in the latter 
half of the last tenlurv In all this work though the 
atomic nature of matter had already come to general 
recognition in virtue perhaps of chemical rather than 
physical evidence atoms, if recognised at all, play 
only a secondary part The reason is that though 
thrones of matter ( e g gases) may be built up on an 
atomic basis applications of these thcones are always 
statistical in making them an averaging process is 
used and the particular features of an atomic model 
largely disappear lor example, almost any atomic 
model will reproduce the mam properties of a gas 
It is onlv in the finer points such as the exact \ anation 
of viscosity with temperature that the particular form 
of atomic model becomes relevant,, and even here the 
vanation deduced is very insensitive to the model 
chosen Crude ind vague ideas of the atom — little 
more than the mere recognition of its existence — were 
all that were necessary to physics m this phase 
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The same u true in a somewhat less striking way of 
the electronic conception of electncrty This idea 
became current in a vague form and was shown to be 
a suitable foundation for the known phenomena of 
electricity , it was not till some years later that the 
fundamental experiments on the conduction of 
electricity through gases first led to a practical demon- 
stration of the existence and mam properties of the 
electron Just as with atoms, a break-away from 
statistical deductions was necessary before the electron 
could be assigned a definite form The demonstration 
of its existence and properties, though it belongs 
historically (1897) to the nineteenth century, is in 
fact the starting point of what we have called twentieth 
century physics _ 

This concentration on the statistical side was of 
course inevitable, for the phenomena to which current 
theories could be applied were mainly concerned, as 
we have said, with the properties of matter or electricity 
in bulk There were, of course, striking and significant 
exceptions which were already well known for many 
years before 1900 — for example, optical spectra 
These had long been recognised as essentially character- 
istic of particular atoms or molecules, obscured little 
if at all by any process of averaging But optical 
spectra are too complicated and their conditions of 
excitation too obscure to have formed then a possible 
basis on which to build theories of atomic structure 
with any real chance of success It was necessary to 
wait first for direct experimental evidence of the more 
fundamental properties of individual atoms which are 
unaffected by the widest possible range of external 
circumstances It is clear that it is such properties 
that any atomic model must first set out to reproduce 
The discovery of the nature and properties of X rays 
might have provided a new and more hopeful storting 
point Here we have evidence of fundamental pro- 
perties which remain constant and characteristic in 
all known circumstances But even this evidence- 
even, for example, an empirical formulation of Moseley s 
law— would scarcely have been simple and direct 
enough for a starting point, and in fact was not 
available until after the first essential ideas had been 
otherwise won The evidence necessarv for the start 
had clearly to refer directly to individual atoms and 
be such as to lay down with absolute convincingness 
the mam features of atomic structure It was pro 
vided first by the study of radioactivity, and it is 
difficult to sec, as we have tried to show, how any 
other evidence could have been sufficiently powerful 
for the purpose The radioactive evidence soon made 
it clear that here physicists were concerned with pro 
cesses connected with the most intimate structure of 
the individual atom, which outside conditions (physical 
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or chemical) were powerless to affect , and concerned, 
too, with energy transformations m a single atom so 
large that the resulting effects could actually be 
detected This made it clear that the atom must have 
an innermost structure, a place apart, the seat of 
gigantic forces Ideas of the atom thus began to 
tend generally in the nght direction, and crystallised 
into the nuclear atom when the nature of the « particle 
had been established and the phenomena of its scatter- 
ing worked out 

It was at this point (1911) that Prof Bohr’s contnbu 
tions began, and it is convenient to specify the situation 
in somewhat more detail It wa that the 
atom must almost certainly consist of a heavy nucleus, 
of extremely small size, with a positive electric charge , 
this nucleus must probably behave, so far as the rest 
of the world or even the rest of the atom was concerned, 
as a massive point charge The nuclear charge must 
be neutralised in the natural atom by a system of 
satellite electrons m number equal to the number of 
units in the nuclear charge Their arrangement was, 
however, quite unknown, except that they must with 
the nucleus compose a structure on the scale of the 
atom of gas theory — a scale which is exceedingly large 
and open compared to the dimensions of the nucleus 
and the electrons themselves The exact number of 
satellite electrons or units of nuclear charge was also 
uncertain but, by the results of X ray and a-partide 
scattering, must be about half the atomic weight It 
was almost certain that it was two for helium and one 
for hydrogen If these views were to be accepted the 
hydrogen atom must be very simple — a single heavy 
nucleus with a unit positive charge, and somewhere 
near it a single electron it must also yield the known 
senes spectrum of hydrogen This was the problem 
presented to Prof Bohr He maintained from the 
first, and justly as is now admitted by all, that there 
was no possibility of a solution within the domain of 
classical electrodynamics, and that the ideas of the 
quantum theory must be invoked How these ideas 
lead inevitably to the accepted hydrogen atom of 
to day is set forth at length in the first of his three 
essays, The Theory of Spectra and Atomic Constitu- 
tion,” referred to m Natuxe of Apnl 21, p 523, and, 
more shortly, in the present supplement 

The next essential step was the final assignment of 
atomic number, which connected up once and for all the 
ordinal number of any atom in the periodic table of the 
elements, its nuclear charge, the number of its satellite 
electrons, and its characteristic X rav spectrum Thu 
assignment, which was, of course, the result of a system- 
atic survey of X ray spectra, was to some extent 
directly inspired by the successful theory of the 
hydrogen atom, and without that theory the full 
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significance of atomic number would have been mused 
At this stage (1915) a general grasp had been obtained 
of the sequence of the elements and of the essential differ* 
ence between one atom and the next, in full agreement 
with evidence of an entirely different type — the displace- 
ment laws of a- and ^-particle radioactive changes 
In the further elucidation of the organisation of the 
satellite electrons and the interpretation of the periodic 
table of the elements. Prof Bohr has played the leading 
part The results obtained are described by Prof 
Bohr at length m our supplement It is sufficient to 
say here that, thanks to this work, we are now confident 
that the satellite electrons are arranged m groups 
We know the number of electrons in each group 
They move about the nucleus in orbits, some of the 
characteristics of which we already know, and these 
characteristics are the same for all the electrons of a 
group We know, further, the order in which the 
various groups appear m the system of the elements, 
and even to a limited extent why the actual order must 
be observed This information is summarised m the 
supplement (Fig 9) The details of the picture — im- 
portant details — have yet to be filled in, but we can no 
longer doubt that we are advancing on the right lines 
In conclusion, one may glance for a moment at the 
profound reaction of these views of atomic structure 
on physical research In return for their spectro- 
scopic basiB in the Balmer senes, they have revolu- 
tionised spectroscopy, which is now — X-ray and optical 
alike — one of the mam avenues of advance m physics 
They have created a whole new and fruitful branch of 
study, the excitation of atoms by electronic unpacts 
They provide a concrete picture of the atom which 
can form, and is forming everv day, a trustworthy 
basis for the study of all branches of atomic phenomena 
Finally, one must expect that the facts of chemistry 
will not much longer stand apart Though much 
formal progress has already been made in the theory of 
valency, the detailed electronic theory of the structure 
of molecules has yet to be begun , it will inevitably 
present grave difficulties But these views of atomic 
structure have, for example, already presented us 
(unasked) "with a carbon atom with tetrahedral sym- 
metry , they lead us confidently to expect that the first 
advances in the detailed theory will not be long delayed 

The Conquest of Malaria. 

Mmotrs With a Full Account of the Great Malaria 
Problem and its Solution By Ronald Ross Pp 
50 +547 + xz plates (London John Murray, 1923 ) 
24s net 

I N Sir Ronald Ross’s " Memoirs ” information is to 
be found which will interest the conventional 
“ wide code of readers,” in that the subjects treated 
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must appeal to the Imperialist, the political e co nomi st, 
the sanitarian of the tropics, and the cosmopolitan 
science research worker , nor will those who respond 
to the “ call of the East ” fail to find interest m details 
of scenery and travels m India and Burma. Among 
the items illustrating the importance of research in 
aiding the well-being of communities and nations are 
discussed the conditions under which the discovery 
of the agency of malaria conveyance was made, as 
a result of the laborious experimental efforts of the 
author In the section dealing with this subject 
will be found a tale devoid of technicalities of re- 
lentless search for a scientific truth, with its re- 
curring disappointments, baffled schemes, renewed 
hopes, and ultimate victory, which, in entrancing 
interest, mav compete with Sherlock Holmes’s efforts 
at his best 

For centuries, the problem of malaria afforded a 
favourite subject m medical writings for opinions 
and disputations By 1880 lAveran had found the 
plasmodium malaria m the blood of human beings , 
but the vital matter, in respect to prevention, as to 
how the protozoo'n gamed entrance to man remained 
a mystery In 1894 Manson excogitated an hypothesis 
as to malaria agency, which was published in detail in 
the Lancet (vol 1 , p 1309) Ross was in England 
m that year Between the younger man, eager to 
remedy the distressing conditions arising from this 
cause in India, and the older, glad to find an enthusiast 
in malaria prevention, there arose a mutual professional 
interest and interchange of views, which continued 
during Ross’s labour in that country It has since 
been insisted that Ross was a mere marionette under 
the control of Manson , indeed, that he was “ selected ” 1 
by the latter for this particular work, and that Manson 
was the “ discoverer of malaria ” 

Where admiration for Manson can justly be given 
in this matter is m contemplating his re&sons for 
framing the hypothesis of 1894, namely, that it might 
prove an incentive to research on malana which, as 
he asserted (Journal of State Medians , September 1909), 
“ is far and away the most important of the many 
problems of tropical empire— that empire upon which 
so much of our present and oi our prospective national 
prosperity depends " No claim to originality was 
made by him, and with the one exception (added in 
1898 to the original conjecture of 1894) that the flagella 
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of the plasmodium were ‘ flagellated spores " (which I Italian savants, gave his opinion thus . “ The discovery 


was an error), no originality is recognisable By 
dovetoiling various views of acknowledged authorities 
with the analog) of filanasis, as previously suggested 
by Lavcrui, he attempted to meet the then current 
opinion of transmission of malaria to man through 
the medium of air or water 
The ‘ Memoirs ” show that up to 1896 Ross had 
laboured to prove the hypothesis of Manson, and that 
mosquitoes, fleas, bugs, horse flies, and cockroaches 
had been duly examined, while direct experiments 
upon human heings had been made as to conveyance 
by wattr, with the result that he informed Manson 
that the belief is growing upon me that the disease 
is communicated by the bite of the mosquito ’ (pp 
176, 190, 191) To this Manson replied, ‘ It may be 
the mosquito conveys the parasite by biting, hut I do 
not think so — at all events, ] do not think so directly ” 
Ross now informed Manson that he wvs dying to go 
away to some regular hotbed of malaria ’ — the obj« t 
obviously being to secure possible factors m intense 
o<currence He obtained short leave from military 
duty, and proceeded to a spot popularly held to be 
the haunt of a deadly form of malaria— Sigur Ghat in 
the Nilgins Hills This resolve was the turning-point 
of his investigation A detail concerning his return 
to Bangalore, where he was stationed, docs not appear 
in his Memoirs ’ A fnend perceived a mounted 
man approaching him gesticulating excitedly This 
proved to be Ross, who shouted I ve got it — I’ve 
got it 1 ’ Naturilly, a fortune by a sweepstoke or 
the like was sensed, but a demand for enlightenment 
elicited the banal repl) , I’ve got the fever ’ lie 
had been able to concentrate attention upon air, 
water, and the mosquito as factors, with the crowning 
joy of suffering from fever , he was able to adopt a 
“mathematical line of reasoning, which pointed to 
the chances of the malinal germ being conveyed by 
the mosquito direct to man rather than in a form 
diluted by air or water Thereafter, he could say 
with Newton that he did not deal with hypotheses 
but with facts On August to, 1897, Ross identified 
the first stage of development of the plasmodium in 
the mosquito It would deprive the reader of in 
teresting details were the further historv of his efforts 
traced Suffice it to say that by July 9, 1898, Ross 
had not proved but had disproved Manson s hypothesis 
oj/Sgf 

Ross has roundly declared time after time, and m 
various forms, that it was Manson s ‘ great induction 
which did it — nothing else,’ and that he had received 
advice from Manson These affirmations have been 
misconstrued Lister, after entering judicially into 
the attempted piracy of Ross’s discovery by certain 
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of the development of the parasite in the mosquito 
was due solely and simply to Major Ross, who had 
shown absolute candour, perfect openness of mind, 
and a readiness to recognise the work of others” 
Throughout the “ Memoirs ” these attributes are 
unconsciously displayed by the author* The advice 
as to technique given by Manson was based upon 
special knowledge of filanasis— it was found inapph 
cable by Ross to his requirements , it was, nevertheless, 
courteously acknowledged The ‘ great induction ” 
referred to the function of the flagella, and, when 
deprived of Manson s erroneous sugHHfcm as to these 
being spores, did not differ materially from the views 
expressed previously by Laveran and Mannaberg 
Ross, however, justly held that, by insisting that the 
flagella had some undiscovered yet important bio- 
logical function, Manson had provided an incentive 
to research, which he handsomely acknowledged 

Manson had the gratification of finding that he had 
been the factor in inducing one man, among hundreds 
of potential workers to whom he had made an appeal 
broadcast, to undertake research on what he believed 
to be ( British Medical Journal , 1898, p 1576) “the 
logical outcome of well ascertained facts, and 
the most promising guide to fresh facts That one 
man was Ross, whose inner consciousness, as earlv 
as 1890 9), had been stirred to discover means for 
averting the misery incident to malaria in the popula 
tions of India In his poetic record, under the title 

Indian he vers, ’ he had written, " 0 God reveal 
thro’ all this thing obscure, the unseen, small, but 
million murdering cause ’ ( Philosophies, ’ p ai),, 
and, on the day when he realized that his invocation 
had been answered, wrote, This day relenting, God 
hath placed within my hand a wondrous thing , and, 
God be praised, I know this little thing a myriad men 
will save ’ 

Ross had definitely undertaken his research— not 
in the quest of abstract science — but in the interests 
of preventive medicine His next hope therefore was 
to be allowed to appl) methods based on his discovery 
The Government of India (in which country one 
million deaths occur yearly from malaria), however, 
not only failed to issue so much as the usual stereo 
typed “thanks of Government, but also refused to 
promise him facilities Rather than leave matters thus, 
he retired from the Indian Medical Service, with a 
pension one fourth the value he might have secured 

• At forty yean of age, he had etlll to Inin that the compendium to the 
tenth Commandment— 7 nor anythin* that ii hia — wa» UaUe to be 
forgotten by puudo men of tclenoe and that with Govenunenta the 
a atom Politic* first and dad tak the huunott allow* littla non tor 
financing the interest* ot to trivial a fad aa dweaae recreation Diffloultiee 
encountered ate factor* in evolution— sometime* beneficent in the o aae 
of the author for many yean tinea be arrived at that an ot dhcntioii, fat 
public tpeeche* and in iitmtuie ha baa proved a powerful advocate of aid 
to rawanh worker* 
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^ personal sacrifice 
Weaditure dumg 
m W«*Wt*TO) >a*w( hta to Complete his work, 
the applicability of its benefits in 
| $&&»" and Jasmfia, The King-Emperor has 
conferred bonpurs (not, however, upon the recommenda- 
tion of . the Government of India) upon the man who 
had made, w Manson said, the discovery of the century 

<M* 1 ) 

Following the adoption of anti-malana methods 
baaed on knowledge gamed by Ross, invaliding and 
sickness in the British garrisons in the tropics have 
been reduced to aa extent which must represent many 


Variable Stars. 

Specula Astronomua Vatican* V. Her aasg cgeben von 
Johann Georg Hagen, S J , und Johann Stem, S J. 
Die Ver&nderlichen Sterne Enter Band Ge- 
schichthch-Techmscher Teil. Von Johann Georg 
Hagen, S.J. Pp xx+8ix (Freiburg im Breugau 
and London* Herder und Co GunbH., 19s i.) 
43s 

T HOUGH the subject of variable stars, apart from 
still earher beginnings, has been actively studied 
for a century, and the realisation of its importance has 
beat reflected In a growing volume of technical htera- 


thonsand pounds — irrespective of human suffermg- 


ture, it has not hitherto received extended discussion 


saved, gnat mercantile firms have extended trade 
to areas they formerly shunned from dread of the 
raalano fiend, and these share the benefits of commerce 
consequent upon the opening of the Panama Canal, 
the construction of which had proved impossible in the 
hands of the French-owing to the ghastly mortality 
of employees— in the absence of Ross’s methods,' 
during. the great War, according to the Official History 
(vol a, p. *38), “ the loss "of the strength to the 
amice from the effects of malaria was great, and 
but far the preventive methods adapted it might have 
been i nc al cul ab ly greater ” (italics not in the original) 
What has the nation, the Parliament of which voted 
jofiool. to Jcnner m token of gratitude, done for this 
practical philanthropist? 

In " Memoirs ” covering many yean and many 
localities, the author has left little room for criticism 
as to accuracy. At p. 423, the date of hu first gleam 
of success u erroneously statod in the text , fortunately, 
the next page is faced by a facsimile which correctly 
shows the date to have been August so, 1897^ at 
P 3*7> ut Referring to Haffkme’s good work, it u 
evident the date 1916 should read 1896 , at p 198, 
in reference to the use of “ bird’s malaria,” the context 
would show that toe intention is to refer to 1896 
and not.-tpod. The Madras Presidency can claim 
freedom #Wn the conception that (p *00) " though 
plague ha&broken out for same yean m China, almost 
no prtcaiHkxu had been taken to exclude it from 
Indus,’ 1 It Is inaccurate to describe Mr. E.H Hanlon, 
the able bacteriologist, a* " toe discoverer of the mode 
of purifying welis by permanganate of potassium” 
He chd^rmt initiate the method , to him u the credit 
of, showing that the cholera vibno u killed by the 
chemical, and 11 not starved out of existence by its 
action on 'organic matter The Hindu title of 
41 Maharaja ” used in connexion with v the independent 
potentate mentioned at p toi will doubtless be 
corrected in futu re editions of the work 

W. G, King, 


on historical lines in a work exclusively devoted to 
this branch of astronomy The first volume of such a 
work, for which Father Hagen assumed responsibility, 
has now been completed by toe inclusion of a fourth 
and last part, on the dements of the -light-change, the 
three earher ports having been issued separately from 
toe year 1913 onwards The remaining second volume, 
which will deal with toe physical explanations of the 
phenomena of variable stars, is m the hands of Father 
Stem, and its appearance will be anticipated with 
interest 

In these days, when the insistent demand for sum- 
maries even to the most condensed papers betrays toe 
fact that honest reading is out of fashion, there it some- 
thing impressive in an ample and scholarly work- like 
this, with its more than 800 quarto pages The three 
earlier parts dealt with the equipment of the observer, 
the actual observation of variable start, and the reduc- 
tion of the observations References to other methods 
will be met with incidentally, but it is to the visual 
method in its historical development that the work is 
almost exclusively devoted Naturally there are parts 
of the subject which are largely independent of the 
particular method of observation, and the discussion 
of them will serve a more general application 

To avoid misconception as to the nature of the work 
and its limitations, it will be well to refer to an explana- 
tion given at the outset in toe preface. There it>is 
stated clearly that for toe principles of photometry, 
the practical details of astrooo^ncal^photography, the 
description of aQ the various forpis of apparatus and 
those parts of mathematical theory which are involved 
w the discussion of the obeervatfcsw, toe reader must 
consult in £Sch case (he appropriate text-book or even 
an encyclopedia. To this it should be added that 
the bode contains no figures or illustrations, and that 
vety bqfl* space is occupied by tabuiarmatter Thus 
it is uknt&etue a text-book suitable for the needs Of the 
ordinary observer, but an historical work from which 
the lessons of past experience can be derived from 
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judicious compression of the abundant material, so 
far from diminishing, would have positively enhanced 
the value of the work Moreover, while a full treat- 
ment of those technical matters, which have a general 
character and yet find a particular application m this 
special subject, would have been out of place, short 
explanations based on first principles could sometimes 
have been interpolated with matenal advantage to the 
general reader But it is as an historical work of 
reference that the volume now completed must be 
judged, and as such it will bring the author of the 
“ Atlas Stellarum Vanabfiium ” the renewed gratitude 
of all those who are interested in this branch of 
astronomy H C P 

The Study of Fossils. 

Animals of the Past an Account of Some of At Creatures 
of At Ancient World By F A Lucas Sixth and 
revised edition (Handbook Senes, No 4) Pp 
xu +207 (New York American Museum of 
Natural History, 193s ) n p 

I N 1901, when Dr Lucas was a curator of the United 
States National Museum, he published a most 
useful popular book on the study of fossils, with special 
reference to the remarkable extinct vertebrate animals 
found in North America A decade later, when he 
became director of the American Museum of Natural 
History, New York, he reprinted his work as one of 
the handbooks of that museum, where it has had a 
large sale He now has issued a much-revised edition, 
with numerous new illustrations from fossils actually 
m the American Museum 

Dr Lucas’s little treatise » neither a museum guide 
nor a text-book, but consists of a senes of gossipy 
chapters, each on a special subject, admirably designed 
to rouse an interest i» the study of fossils He explains 
their nature, describes how they are collected and 
made available for science, and leaves the reader m 
a frame of mind to appreciate more systematic and 
technical works on the subject At the end of each 
chapter, indeed, he refers to some of the more important 
literature, besides mentioning the chief American 
museums in which illustrative specimens can be seen 
Among the new matter may be specially mentiored 
a discussion of Mr Beebe's theory of the origin of 
flight m buds, a chapter on flying reptiles with some 
good Illustrations from Seeley’s "Dragons of the 
Air,” an account of Tyrannosaurus and the giant 
Eocene bird Diatryma, additional figures of dinosaurs, 
and a photograph of the restoration of the American 
mastodon in the State, Museum at Albany There 
is also a photograph’of an engraved bone found m a 
cave near PmevUle, Missouri, m 1921, which seems 
HO. 2801, VOL. m] 


moth or masto d on 

Dr, Lucas writes, of course, primarily for American 
readers, and it is natural that be should place American 
discoveries in the front rank, but he is wrong in 
stating that “ the largest single bone of a Dinosaur '’ 
u the thigh bone of Braduosaurut at Chicago— -it is 
three inches shorter than the humous of the African 
Gigantosaurus at Berlin The rivalry between the 
American paleontologists and then colleagues in the 
Old World is one of friendly emulation, which has led 
to great discoveries m more than one hemisphere. 



Our Bookshelf! 

Methods and Experiments 1 n Mental Tests By C A 
Richardson Pp 94 (London, Calcutta, and 
Sydney G G Harrap and Co , Ltd , 1923 ) $s. 6 d net. 
It is difficult to perceive for what type of audience 
Mr Richardson’s book u intended If it is meant for 
readers who have no knowledge of any of the literature 
on the subject, then it is surely out of place to introduce 
the subject by a rather perfunctory discussion of the 
criticisms made against the use of tests If, on the 
other hand, it is meant for readers already conversant 
with some of the work done, then much of the dis- 
cussion is useless The same remark applies to the 
statistical account. 

The details of the experimental testing of groups of 
children are very interesting, but would have been 
more suitable for an article in a psychological journal 
than for a book 

The Organisation and Administration of Physical Educa- 
tion By Prof Jesse Femng Williams Pp xm + 
335 (New York The Macmillan Company , 
London • Macmillan and Co , Ltd , 1932 ) 91. net 
Da Williams uiges the necessity for physical educa- 
tion to be placed on a scientific foundation, and gives 
such a basis with a wealth erf detail which is rarely 
associated with the subject Indeed, it is earned to ap 
extent which, in Great Britain, is unnecessary. The 
chapter on health and efficiency is the least scientific , 
little reliance can be placed on tests involving such 
factors as height and weight charts, and the ration! the 
girth of the arm to that of the chest The general 
purpose of the book is good, and it should provide a 
stimulus to interest in physical education. 

Character and the Unconscious A Critical Exposition 
of the Psychology of Freud and of Jung By J JL 
van der Hoop Authorised Translation by Elizabeth 
Trevelyan (International Library of Psychology, 
Philosophy, and Scientific Method.) Pp vui + 2*3, 
(London • Regan Paul and Co , Ltd , New York • 
Harcourt, Brace and Co , Inc., 1923 ) tos 6 i net. 
This is a general and rather superficial account of the 
theories of Freud and Jung the author tells us it is 
the result of nine years’ intensive study of the practice 
and theory of psycho-analysis, which seems to mean 
that he has been a practitioner during that period. 
The translation » well done 
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Positive Ray Analysis o i Copper 
TK» chief difficulty m analysing an dement with 
high melting-point by mean* of positive ray* lie* 
m the construction of a suitable furnace for evaporat 
inf the metal I have recently succeeded m obtaining 
ray* of copper by using a molybdenum furnace 
Juiated with a cod of molybdenum wire embedded 
in alnndum cement Three isotopes were observed 
separated by two units in atomic Weight The rela 
ttve intend tie* were about u I i the lightest being 
the strongest. Raya of rubidium were also obtained 


united with the nervuree on which the Melee an 
mounted the sterna of the scalee entering sockets in 


the membranes placed in firtrly 1 symmetrical rows, 
though the irregular shape of the spaces between the 
nervuree prevents the symmetry being exact 
The point to which the present note is intended to 
direct attention is the numerical relation between,the 


as found by Aston with his method of analysis The 
relative intensities gave a mean atomic weight of 
S551 ia food agreement with the chemical atomic 
weight 85 45 To obtain agreement with the chemical 
atomic weight of copper 63 37 it is necessary to 
suppose the isotopes to be 6a 64 and 6b since this 
givee a mean atomic weight of 63 76 which is as 
close as would be expected A direct comparison 
with rubidium is desirable but further experiments 
will be necessary before the comparison can be 
regarded as conclusive since the rubidium rays 


rays A few comparisons suggested the even atomic 
weights so that we may provisionally take the 
isotopes of copper as of atomic weights 63 64 and 66 
This seems to mark the first exception to the rule 
observed by Dr Aston to hold for chlorine potassium 
bromine rubidium and antimony that elements 
with odd atomic numbers have isotopes with odd 
atomic weights and may be connected with the fact 
that copper occupies a place in the senes of elements 
when the atomic weights begin to Increase rapidly 
with atomic number A J Dempster 

Ryerson Laboratory Chicago 
June 9 

Bxpaaataa of the Wings of Lepldoptera after 
Kmargeace from tbs Chrysalis 

No one who has watched a butterfly or moth 
emerging from the chrysalis can fail to have been 
impressed by the rapid expansion of the wings This 
expansion is not real growth 


sue of the pupal and expanded wings and the reason 
for the constancy of this relation In all the lepi 
dopterous wings which I have examined the pupal 
wing has very nearly one third of the dimensions of 
the wing of the perfect insect (Tig 1) 

If the fully developed wing is removed from the 
chrysalis and sectioned the reason for the one to 
three ratio is immediately evident so far as regards 
extension Darallel to 
the nervuiesbut the 

accordion folding 

whereby the scale • 

bearing membranes 

expand in a direction v ,„ . at pm < ° — . — <* 

at right angles to the niLwIL mJLml win*, at 
nervures u rather P*rU fci^ rijtnMJ 1 ** w’jtb* 

Thesectlarfparallel of 
to the nervures is 

shown in Fig a and diagrammatically m Fig 6 Here 
the wing membrane is seen folded so that the distance 
from fold to fold is the same as the depth of the fold 
and therefore the extended is three tunes that 
of the folded dimension To realise the character 
of folding in the other principal direction imagine a 
senes of camera bellows fully extended A, A, etc 
to be placed side by aide Fig 9 so that the sides C,C, 
C*Ct etc will remain m contact when the bellows are 


expansion is not real growth 
but merely the opening out *of 
the contents of a carefully 
packed parcel and the general 
character of the changes which 
occur in the process is well 
known 

The true growth of the wings 
takes place and is completed in 
membranous sacs just within 
t* 1 ® wal18 ot the chrysalis and 
Mm vn&L'ftSEi the form of the wings can be 
ifejwasi mop w»« distinguished from the outside 
eSSmWmS! Thtpxitiva of the wihgs during 
ones their development is such that 

the u otter surface of the ion 
wing is next to the wall otthe chrysalis and within 
a day or two from the time of hatching the colours 
and mar k in g s can m many cases po recognised 
Each wing contorts of two separate membranes 

no . aSot, vol . 113] 
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contract e d Then remove the lower sides B t B, etc. 
and join the free edges of CX* C,C* etc It is clear 
that the surface thus forrohcHs developable and that 
if to start with the bellows are c om p r essed to one 
thud of their extended length the developed surface 
will in all directions have three tunes the dimension 
which it has when folded * 

The toctiou of the membrane cut m this directing 
presents a much more complex appearance (sea tigs 
3 and 7) than that parallel to nervures 
The 00 0a pr e ss ton to one third of the extended 
dantmsyn in the transverse direction appears to be 
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due to the space occupied by the " accordion " folds, 
and a diagrammatic sketch of the folded membrane 
seen in plan with the scales removed is given in Fig 8 



The positions m which the sockets for holding the 
stems of the scales occur are shown at d tn Figs 6, 7, 8 
In the pupal wing the scales are closely packed like 
the pile of a carpet, but after expansion lie close, and 
nearly parallel to the ex- 
A| A» Ag A* tended wing membrane, 

HRRn “iS'usiii 

| || || J| | whereby the extension is 

B B B. B, effected is, I believe, of 

„ * ’ , Z much the same nature as 

F10 a.~ To illmtrate the formattac „„ „ 

of in actnrdion iokW.h«rt pumping up a pneumatic 
tyre, fluid being injected 
into the nervures by the muscular action of the body , 
but this is a point requiring further observation 
So far as I know, it is only m the Lepidoptera that the 
3 to x expansion occurs, but it seems probable that 
the same form of stiffening by injection acts in all 
wings supplied with nervures 

A Mai. lock 

April 30 


The Formation of New Egg Celle during 
Sexual Maturity 

It is generally believed among mammalian embryo- 
logists that during the life of the individual there is 
no increase in the number of primary oocytes beyond 
those originally laid down when the ovary was 
formed This idea has grown from two sources of 
evidence — one, from the Weismanman doctrine of 
the germ-plasm , the other, from the fact that it is 
difficult to find any evidence for post-natal formation 
of new oocytes by metamorphosis of any non- 
germnial ovarian coll 

The problem of the origin of sex-cells in general 
introduces two questions about which much dis- 
cussion has taken place The first of these questions 
is how the first germ cells arise , the second, whether 
somatic cells can change into egg cells Many, 
accepting fully the work of Beard, that doyen of 
embryologists, and of Woods, who showed that the 
germ cells of certain Vertebrata originate as large 
pale cells of the yolk-sac endoderm, at the same time 
consider that the view that no somatic cell can 
metamorphose into a germ-cell needs more evidence 
than the description of germ-cell migration Apart 
from this important question, some zoologists believe 
that no accession of Jnew egg cells takes place during 
the post-natal life of any craniate vertebrate, but the 
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evidence produced by Bonin, Braun, Ludwig, and the 
writer would seem to be conclusive for fish, amphi- 
bians, and reptiles 

The attached photo-micrograph (Fig 1) of the 
adult frog ovary shows a large ovarian tag containing 
germ cells in au stages, and it is indisputable that in 
vertebrates below the mammals seasonal accessions 
of new germ cells take place 

bo far as the mammals are concerned no observer 
within recent yean has attacked the problem, but 
Edgar Allen m the American Journal of Anatomy, 
vol 31, No 3, has now published a paper in which 
he claims that a cyclical proliferation of the germinal 
epithelium gives rise to a new addition 01 young 
oocytes in the cortex of the adult ovary of Mus at 
each normal oestrus period This new paper appears 
to me to contain the results of much'careful work, 
and it upholds the views expressed h^Mk Wald oyer 
school of embryologists 

So far as the mammal is concerned, it may be taken 
that since the necessity for large numbers of fresh 
proliferated germ cells is usually absent, these do not 



generally occur in those forms which produce few 
young The writer, through the kindness of Prof. 
J P Hill, has lately examined several ovanes of 
Omithorhynchus without finding any signs of oogonia 
in the adult the material was not extensive enough, 
in the light of Edgar Allen’s work, to pronounce a 
definite verdict, but I believe Omithorhynchus does 
not produce Utters of young like the rodent It is 
worthy of note that Allen's descriptions of photo- 
micrographs correspond to the descriptions and 
figures already given by the present writer for R&na 
and Bufo Allen’s Plate 3 is very striking evidence , 
he has, moreover, demonstrated completely the 
cyclical mitotic divisions and activity in the germinal 
epithelium of Mus 

The opponents of the germinal epithelial theory 
will naturally say that Allen’s cells are derivattvea.df 
the migrated primitive germ cells, but unless some 
obvious difference can be shown to exist between the 
germinal epithelial cells and the forerunners of the 
cells described by Allen, we are justified in assuming 
that the new egg ceils are derived from metamor- 
phosed epithelial cells, and certainly from cells which 
have lost their individuality in the formation of the 
so-called somatic part of the ovary 

The statement, often made, that only primordial 
germ cells can produce gametes, and that the metamor- 
phosis of epithelial celhi into germ cells does not take 
place, needs also the assumption that the potential- 


N A TU RE 


9 


Joly 7, 1923] 


ittes of the somatic cells are curtailed by some special 
cytological mechanism, which, be it marked, has not 
hitherto been described by any one m the Vertebrata 
The nearest approach to such a mechanism is the 
chromatin-diminution process in Mias tor, an insect 
in which all but the germ ceil nuclei are deprived of 
part of theifp chromatin Nowadays, however, few 
zoologists wish to repeat the mistake of Weisraann m 
deducing too much from the peculiar cytology of the 
holometaboloua Hexapoda, which develop under 
special conditions J BrontK Gatknby 

Trinity College, Dublin, 

9 

Origin of certain Filamentous Forms 
from Eocene Beds 

A paper by Prof T D A Cockerell has just 
appeared entitled " The Supposed Plumage of the 
Eocene Bud Diatryma ’’ (Amer Mus Novitates, No 
62, 1923), describing certain filamentous bodies from 
Eocene (Green River) beds of Colorado 
Prof Cockerell states that the specimens " are not 
vegetable fibres, nor are they mammalian hairs," but 
resemble the simple feathers of birds like the casso- 
wary, and he refers them (with a query) to a new 
species of Diatryma because this is the only known 
Eocene bud from which they could have come 
Prof Cockerell has been good enough to give the 
original of his Fig iB to the Geological Department 
of the British Museum (Natural History), and an 
examination of this specimen has failed to convince 
me that It is not of vegetable origin Similar strands 
of filaments occur in Upper Eocene rocks of Haenng 
Tyrol, for example, and are derived from decayed 
leaves of palms [Sabal major, Ung), into undecayed 
portions of which they are sometimes seen to pass 
These fibres in specimens from Haenng are absolutely 
indistinguishable from those in the original of Prof 
Cockerell's Fig iB, and, though it is difficult to amvc 
at any definite conclusion from such fragmentary 
material, it seems quite possible that the supposed 
feathers may be only fibres from a decayed mono- 
cotyledonous leaf W N Edwards 

Geological Dept , 

Bntish Museum (Natural History), S W 7, 

May 26 


Hafnium and Celdum 

Ir is with great interest that I have read the 
communications of Dr Coster and Prof Hevesy in 
Nature on the new element, hafnium Under the 
title “ Correlation of Atomic Structure and Spectra 
(Journal American Chemical Society, xliv , p 328, 
1922) I discussed the properties of the unknown 
elements from the point of view of Bury’s theory of 
atomic structure, and stated “ No 72 possibly is 
Urbain’s celtium But Bury's arrangement gives, 
tho electron structure 28183284 for this element, 
which is consequently tetra valent, while Urbain 
describes celtium as being intermediate m chemical 
character between Lu and Sc, both tnvalent elements 
A further investigation of the chemical properties 
and the X-ray spectrum of celtium is therefore 
desirable " This article was received by the editors 
of the Journal, November 22, 1921, and, I believe, is 
the first published suggestion that the chemical 
properties of celtium as given by Urbain do not agree 
with theoretical considerations of atomic structure 
Harold S Kino 
Ihe Chemical Laboratory, Dalhousie University, 
Halifax, Nova Scotia, May ia 
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Distribution of Umama pervgar and L. truacMtala. 

Some recent observations on a subject lately dis- 
cussed in the columns of Nature may be of interest 
The freshwater snails, Ltmnaa pereger and L 
iruncatula are widely distributed over this district, 
where thstomum hepattcum is a serious pest the two 
molluscan species occur in almost every body of 
fresh water where the topographical conditions are 
suitable, excepting only such as are seriously pol- 
luted by tho effluents from old lead- workings The 
hydrogen ion concentration of the fresh waters varies 
generally from about P H 6 4 to P H 6 9 
While studying a neighbouring area, a portion of 
the Plynhmmon plateau, about 12 to 13 miles from 
Aberystwyth, I was struck by the almost complete 
absence of freshwater molluscan species Two only 
were found L pereger and Ancylus flutnahlts, the 
latter in a single locality only, the former in tlus and 
one other locality The hydrogen ion concentrations 
of the waters in these two localities were P H 6 4 and 
P H 6 5 respectively both are exceptional figures for 
the area, where tho P H values as a rule range from 5 8 
to 6 2 (Peat bogs abound m the district ) 

Laboratory experiments show that L pereger 
invariably dies withm a to 3 hours after being placed 
ni water of P H value 5 6 (Distilled water which had 
been exposed to the air was used for these experi- 
ments , also tap water, which has here about the same 
P11 \ alue ) A characteristic reaction is given, the first 
phase of which is the nearly completo extension of the 
body beyond the shell, with violent twisting move- 
ments Eventually the animal dies m retraction, 
with much exudation and coagulation of mucus I 
intend before long to carry out similar experiments 
with L truncaiula Several other freshwater species 
show a similar reaction, the coagulation of the mucus 
bemg especially noticeable 

Kathleen E Carpemj-r 
Zoological Department, 

University College of Wales, 

Aberystwyth 


Scientific Names of Greek Derivation 

In the course of the interesting notice of Stille’s 
“ Die Schrumpfung der Erde ” in Nature of Juno 2, 
reference is made to "What G K Gilbert styled 
epeirogeiuc' (now written ' epirogenetic ') " The 
latter termination is no doubt more correct, but the 
spelling of the second syllable involves a more debat- 
able question Some of us are by no means reconciled 
to the system of the I-atinisation of Creek names, now 
widely followed, especially on the other side of the 
Atlantic It is a distinct misfortune that Greek 
should reaih tho nomenclature of science by way of 
a ljnguago poorer in both vowel and consonantal 
sounds To write " dinosaur ’ for " deinosaur " is 
to obscure the derivation of the word So long as 
most of our scientific terms are derived from Greek, 
it is obvioudy desirable that they should be written 
in English m a form as closely similar as possible to 
the original, so that a student can look them up in a 
lexicon even if he knows but little more of the 
language than the letters 

1 am glad, however, to sec that your reviewer, 
when he is at liberty to follow hjs own predilections, 
prefers to adhere as far as be uin to the Greek 
spelling Does he not speak of " Okeanos, lord ol 
the great outer seas " ? John W Evans 

Imperial College of Science and Technology, 

§ W 7, June 4 
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As the reviewer referred to I warmly welcome the 
remarks of Dr J W Evans on the tendency to 
modify Greek forms sometimes beyond recognition 
when they are introduced into scientific terminology 
I went to some trouble m looking up Gilbert s 
epeirogeny which Sir A Geilae of course spells 
correctly m his Textbook of Geology I nave 
long clung to * deinosaur and American authors 
should bear m mind that the use of an 1 for ei com 
phcates pronunciation when the terms are handed on 
to other nations 

The chief offender however was Charles Lyell who 
knew that he was doing wrong when he wrote his 
footnote on p 53 of the third volume of the Pnn 
doles of Geology in 1833 He justified his 

Miocene and Pliocene by the use of encewa 
and icosahedron but the result has been the 
absurd American term Genozoic which if it means 
anything should remind us of the emptiness of life 
the frequent use of the prefix epi makes one 
anxious to preserve epeirogeny 1 wish that we 
could mark the first e with a stroke to keep it long 
and this remark applies also to Tethys But in 
the face of !• pirus and Pisistratus and 

Phidias it is difficult to be logical May we not 
attempt however as Dr Evans suggests to keep our 
newly invented scientific terminology from degenerat 
mg like our common speech > 

Grfnvilix A J Cole 


In Nature of February 3 p 146 I referred to 
experiments on determining the rate of growth of 
a fixed population of marked cockles (6 ardiurn tdule) 
In this experiment the box which was fixed m the 
bed of the River Yealm and contained the eotkles 
was visited monthly and sometimes at intervals of 
only a fortnight for the purpose of measuring the 
increment in growth since the pievious visit This 
method of woik resulted in an interesting obseivation 
on the formation of rings on the shells of the growing 
cockles It was found that in the young cockles 
1 e up to about 16 mms in length dark rings were 
formed monthly or fortnightly in a majority of cases 
on the shells it the size they wero when lost measured 
but that no similar formation of rings could be 
detected in the larger ind generally older shells 
On the other hand both sm ill and large cockles 
showed distinct rings after the winter period 

In young cockles gi iwing m length at the rate 
of one millimetre or mire a week a cessation of 
shell growth for 1 few days is a lcsult of being t iken 
out if their habitat md handled is enough to produce 
a distinct ring but older cockles which increase 
in length a very small amount in even a month show 
no external sign of a small period of cessation in 
growth Thus rings on the shells of cockles ere 


duce an cflei t depends directly upon the si/e of the 
cockle 

In this connexion it is interesting to read the 
history of cockles picked up haphazard Some shells 
I picked up on the shifting sands of the bar at Padst 
showed numerous rings close together end there 
is no doubt that these nngs can be interpreted as 
pencals of cessation of shell grow th prob ibly separ ited 
by only a few weeks and due to the cockles being 
embedded deep in the shifting sand after rough 


can be interpreted as winter nngs but c 
NO 2801, VOL 1 1 2 ] 


near the umbo tiny nngs which may mean the 
occurrence of a disturbance for only a few days 
while the individual was young Similar winter 
nngs have been found by experiment m Crepidula 
and in many cases in Patella but Patella mav not 
show winter nngs m some situations at Plymouth 
after a mild winter C 

In fishes the indications of penods of growth and 
of cessation of growth are very important and in 
view of the observations mentioned above it would 
be interesting to know whether the otoliths and 
scales of young fishes which show diBtmct nngs 
(apparently produced in winter and summer) would 
reflect the effects of short penods of an analogous 
disturbance in the same way as the shell of the cockle 
J H Orton 

Manne Biological Laboratory PljaMH^h 
June 19 


A Crystallisation Phenomenon 

The attached photograph (Fig 1 natural size) is of 
interest as it illustrates a phenomenon which does 
not appear to have been recorded 

For certain experiments it was necessary to punfy 
some samples of salicylic acid and recrystallisation 
from hot water was resorted to The work was 
earned out in 1 litre conic il flask and a layer of 
crystals was formed at the surface of the solution on 
cooling Below this layer many crystals were seen 
to be suspended by threads and as the photograph 
shows one thread would grow several crystals at 
different depths in the liquid 

In a bright light reflection may occasionally be 



observed from some threads but generally they are 
too sfuall to be seen with the naked eve They are 
clastic in the sense that if the vessel is gently swung 
the cr> stals oscillate at the end of their threads which 
sometimes form flexiblo loops instead of hanging 
vertically The threads are quite stable as the 
suspension remains for months at a time On one 
occasion the crjstal layer was formed on a small 
grid of glass fibres and the solution syphoned out 
the crystals were left hanging but the threads could 
not be distinguished 

1 am indebted to Mr Sowerby of this College for 
the photograph C R Bailey 

Chemistry Department 

I niversity College I ondon W C 1 
June 8 
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Studies from a Wireless Laboratory 1 


By Prof W H 

T HE studies pursued m a wireless laboratory are 
mainly of two kinds first those directed to the 
solution of problems that have arisen in the develop 
ment or use of practical apparatus and secondly those 
with which we are here concerned inning at the ipph 
cation of novel principles or novel physical phenomena 
to the invention of new methods or apparatus Little 
will be said of the methods of wireless communication 
as they exist to-day on the contrary our attention 
will be devoted to some possibilities of wireless tele 
graphy — possibilities tested in the laboratory but not 
yet tned on the large scale In other words no attempt 
will be made to give a record of technical progress 
accomplished to date but rather to discuss wireless 
communication as it may be 
The new methods to be first described are based upon 
the phenomena not yet fully known in detail which 
occur when one vibrating body is caused to influence 
the vibrations of another Consider the case of a 
simple pendulum consisting of a weight tied to the 
lower end of a string the upper end of which is held m 
the hand and suppose it is of such a length that it 
would vibrite freely to and fro in a period of two 
seconds when the hand is held still Then it is easily 
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seen that on moving the hand horizontally to and fro 
with a complete period of say one second the pendulum 
will follow the hand and likewise \ ibrate with a period 
of one second Similarly when the hand vibrates w ith 
a period of say three seconds the pendulum will again 
follow ind take the new period This experiment is 
very familiar and is known to students of mcchinics as 
an example of the subject of forced vibration 

A pendulum forced m this manner may be said to 
vibrtte in time with the hand but the experiment 
shows that it is not m step with the hand It 
would not be correct to say that it is in tunc with 
the hand since this term is reserved — in electric «1 
phvsics at any rate — to indicate that the natural period 
of the free and unpropelled pendulum is the s une ts the 
period of vibration of the hand We may however 
express the state of affairs by saying that the pendulum 
is forced mto accord with the hand and tliat it is then 
in the accordant state A simple example of this 
relationship between two alternating movements is seen 
when a dog for example is walking along the road 
his hind legs are in time but not in step with his fore 
legs 

The vibrations of a simple pendulum left free to 
vibrate with its own penod gradually die down as indi 

S bttaoce of a d scoune dcUvrrtd at tl « Royal Init tut o Tr day 

April IJ 
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cated in Fig r The vibration is a dying oscillation 
and in such a case the theory of the forced vibrations is 
easily understood In a modem wireless laboratory 
however we have to deal with growing and sustained 
vibrations as in Fig a and in such cases the theorv of 
the accordant state is rather different This is to be 
expected— for it is like comparing a living thing to a 
dying one Usually the vibrations are sustained by the 
nd of the tnode valves go well known and the rates of 
vibration are very high In order to lead up to an 
understanding of the accordant state at these high 
frequencies it is best to study low frequencies first 
fror the study of \ lhrations slow enough to be followed 



by the eye a new type of oscillator has been designed 
and constructed and is 1 ere exhibited for the first tune 
Fig 3 is a diagrammatic plan of the apparatus The 
horizontal magnet has a horizontal ebonite rod fixed to 
it at nght angles and the whole is suspended from a 
vertical torsion wire passing through the centre of 
gravity I he p les of the magnet confront two hon 
zontal solenoidal coils connected m senes with each 
other and with a battery and diode valve that is a 
thermionic valve of the type invented by Prof Fleming 
in 1904 and containing only two electrodes namely 
a filament and a plate Such a valve possesses the 



property thit the electron current across the vacuum is 
sensitive to outside electrical influen es if the electrodes 
have suitable relative positi ir — an tbomte rod charged 
by rubbing causes a diminution of the electron current 
when it approaches the diode and allows the current to 
increase again when it recedes Die action of this 
diode sustained pendulum is now easily explained by 
supposing it swinging and noticing that the ebonite rod 
as it moves to and from the diode causes an alternation 
of magnitude of the currents in and magnetic fields of 
the coils which is automatically m correct tune relation 
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to assist the motion of the magnet By means of a 
small mirror fixed to the magnet, and a lamp and scale, 
the building up of the motion from a small initial 
amplitude is easily seen 

With two such pendulums the accordant state can 
be studied by eye observation Dr Winifred Leyshon | 
is engaged upon this task As arranged for the investi- 
gation one of the pendulums is made the master by 
sending some of its current through an auxiliary winding 
influencing the magnet of the other pendulum The 
frequency of either the master or of the servant pendu- 
lum can be varied by the aid of a movable permanent 
bar magnet placed near the oscillating magnet Then 
it is seen that as one natural period becomes nearly the 



I la 4 Tikxk MisUined tuning fork 


same as the other the master catches hold of the 
servant, compels it to abandon its own natural 
period and to move in tune with the master’s — though 
not necessarily in step The amount by which the 
servant is out of step depends upon the difference of 
the natural periods and therefore can be regulated 
These slow vibrations are seen and not heard , but it 
is also possible to use vibrators of acoustic frequency 
and so make the according process evident to the ear 
A tuning-fork sustained by a tnode is very effective as 
the master oscillator The circuit is shown in Fig 4, 
from which it will be seen that when the fork is vibrating 
the induced elec tromotiv e force acting upon the grid 
controls the anode current so as to sustain the motion 



lii. 1 Inode domical owillalur 


(See hccles and Jordan, ‘ Sustaining the Vibration of 
a Tuning-fork by a Tnode Valve,” The Electrician, 
June 20, 1919 ) 

On the other hand, on electncal oscillation, which is 
independent of moving matter, makes a good servant 
oscillator Its circuit is shown in Fig 5 The linkage 
between the two oscillators is effected by passing some 
of the current from the fork coils through an auxiliary 
winding on the electrical oscillator The fork is audible 
when oscillating because it agitates the air, the elec- 
tncal oscillations can be made audible by inducing 
currents in another c ircui( containing a loud-speaking 
telephone, and their frequency can easily he altered 
through a semitone or more by varving slightly the 
capacity of the condenser shown in Fig 5 Now, as 
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the natural frequency of the electrical oscillator is made 
to approach that of the fork, loud throbbings (called 
“ beats ”) are heard, which become gradually slower 
until at a certain point the master suddenly drags the 
servant into time and the throbbings cease If the 
movement of the condenser is continued the natural 
period of the electric oscillator is earned through 
resonance and then beyond, and finally the servant 
breaks away from the master and the throbbing* indi- 
cating their difference of frequency begin anew 

This experiment is reminiscent of that of the two 
air -blown organ pipes discussed by the late Lord 
Rayleigh many years ago (Phil Mag , 1879, Collected 
Papers, vol 1 p 409) Rayleigh showed that two 
organ-pipes nearly in unison dragge<^j&ch other into a 
common frequency if brought into propinquity 

The preceding experiments have earned us from 
vibrations at 2 per second to vibrations at 200 per 
second, we now pass to the problem of accordance 
when the vibrations are of frequency 200,000 per 
second, such as are commonly used m wireless tele- 
graphy and telephony Such high frequencies are 
neither seen nor heard but can be detected by special 
methods The electncal oscillator nsed comprises, 
a tnode and an inductance and capacity connected 
as m Fig 5 and chosen of suitable magnitudes 
The detecting apparatus is an inductance coil and 
variable condenser connected to a crystal detector just 
as in many a household crystal apparatus used for 
listening to the broadcasting stations A galvano- 
meter is connected to the crystal and a spot of light 
moves on the screen when the rondenser is varied while 
the tnode apparatus is m action A maximum deflexion 
is soon found and then the receiver is in tune with 
the tnode oscillator Vnother tnode oscillator is now 
substituted for the first and vaned in frequency until 
in tune with the crystal receiver Clearly both tnode 
oscillators are now of approximately the same frequency 
Let them both be put into action simultaneously so as 
to act upon the crystal 1 irruit, and let a pair of auxiliary 
: coils, connected in senes, be placed confronting the 
I respective tnode oscillators in order to establish a 
linkage The crystal circuit » receiving energy from 
I >oth of the tnode oscillators and actuates the galvano- 
meter l'he accordant state is then easily found by 
vary mg one of the oscillators very slowly and watching 
the spot of light At the moment when the two oscil- 
lators come within a < ertain frequency difference, they 
suddenly pull into time and the spot of light gives a 
sudden kick This phenomena was discovered by 
Dr J H Vincent and described in the Physical Society 
Proceedings (p 84, Feb 1920) One of his curves is 
reproduced in Fig 6 

This curve illustrates that as the condenser of one 
tnode oscillator is increased the galvanometer in the 
crystal circuit shows first an increase and then a very 
sudden decrease of deflexion Hie nearly vertical 
parts of the curve are due to the establishment of 
accordance Tn a rough way one may explain the 
phenomenon by saying that at the lowest point of the 
curve, where there is a sharp cusp, the two oscillators 
though vibrating in time with each other are oscillating 
•oppositely In fact one oscillator is moving like the 
front legs and the other like the hind legs of the dog 
cited already The curve or the experiment shows that 
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a very minute variation of the condenser of either 
oscillator makes the deflexion increase enormously 
There are several ways of applying this novel pheno- 
menon to wireless telegraphy Two of these may be 
illustrated here Suppose one of the two oscillators to 
be a distant transmitter from which electric waves are 
proceeding, and that these waves arc picked up b> the 
antenna at a receiving station Let the antenna be 
coupled to a local oscillator m the relationship of 
master, and let a tuned detector circuit be acted upon 
by both the antenna and the local oscillator Then 
suppose the local oscillator adjusted until it is in the 
accordant state with the antenna os illations, and in 
fact, adjusted until the detector current is at the mini- 
mum value corresponding to the cusp of Vincents 
curve (Fig 6) It then follows that a very minute 
variation of the frequency of the oscillations emitted 
bv the distant station will give rise to a deflexion of 
the galvanometer It is suggested that signals could 
be transmitted by up and down ( hanges in frequent y— 
such changes would be far smaller than the changes of 
frequency employed by the accepted methods of the 
present day, and thus the interference between st itions 
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would be minimised There are mans easy wa\s of 
producing small changes of frequency at the trans- 
mitting station 

\nother and very different method of signalling may 
be illustrated by this same apparatus, after Again 
adjusting the receiving apparatus to the minimum 
deflexion obtained m the accordant state On trial it 
is found possible to bring the spot of light to anv 
desired point of the scale — that is, to any desired point 
on the vertical portion of the Vincent curve - by appro- 
priate adjustments of the frequency of the transmitting 
unit These latter adjustments are for this purpose 
conveniently effected hy the motion of a short cir- 
cuited coil of wire near the inductance coil of the 
transmitting oscillator Therefore, to every position 
of the auxiliary movable coil at the transmitter there 
corresponds a position of the spot of light actuated by 
the receiving apparatus It might even be possible to 
mark the scales at each place with an alphabet and so 
communicate intelligence without the aid of the Morse 
code 

1 he above-described methods of signalling arc based 
on the discovery of accordance between tnode oscil- 
lators Another distinct senes of methods can be 
suggested and illustrated These methods depend 
on the fact that the combination of two high- 
frequency clectncal vibrations of slightly diffenng fre- 
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quencies yields a throbbing amplitude which may be 
made of audible frequency and of any desired pitch 
by adjustmg the frequency of either of the onginal 
vibrations The formation of relatively slow throbbmgs 
from two quicker oscillations is shown diagrammatically 
m Fig 7 The existing modem method of receiving 
continuous waves known as the heterodyne method 
utilises this principle, in the following way The trans- 
mitting station emits long and short trams of waves 
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corresponding to Morse dashes and dots and of fre- 
1 quenc.% sav 200 000 per second 1 he se waves produce 
in the receiving antenna feeble oscillations whuh are 
combined with lot ally generated osrillations of about 
1 the same strength and ol frequent v , sav , 200,500 per 
second The result l'- a compound high - frequeney 
current with 500 throbbmgs in it per set ond These 
| when ret titled tan be heard in a suitably connected 
telephone The long and short trams of waves from 



— FREQUENCY 

hid » — D IJSnnun > tic npracntation of sound! beard in 
heterodyne reception 

the transmitting station thu * giv c use to sounds of long 
and short duration and of constant pitch The pitch 
is adjustable by altering the local frequency from 
200,500 to other values 

By altering this frequeney from, my, 199,300 per 
second to 200,000 and then to 200,700 the sounds m the 
telephone run through a continuous scale of notes as 
represented in Fig 8 This starts on the left with a 
note ot 700 whit h falls in pitch to about 40 and becomes 
inaudible, passes through resonance, becomes audible 
again, and ascends a scale in opposite order to the first 

A 2 
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scale Thus a nolt of any desired pitch can easily lx, 
obtained but the intensity % ines on ucount of the 
vary ing scnsibiht\ of the e ir and the apparatus This 
possibility of \amtion of pitch makes i number of new 
methods of wireless signalling feasible One of the 
easiest resembles a verv early kind of moving needle 
tclcgriph apparitus railed Brights bells in which the 
needle moved to one side end struek i liell in order to 
indie ite 1 dot ind movtef to the other side and struek i 
bell of different tone to mdie ate i dash This method 
w is fister than the dot and dash sounder ind appir 
entlv cisitr to learn In its pr posed wireless fe»rm the 
transmitting stition would emit equil wave trams to 
represent dots end dashes sa\ of 200 200 frequence to 
rtprtsenl the d ts and 200 <;oo frequtmv to represent 
the d ishes 1 uli Me rsi sign is then In ird ts a little 
melodv it 1 to eiv mg station usm r a 1 it il oseill itor of 
200000 fn quern y besides the idv intake mentioned 

aline there is 1 likelilioid that these signals would Ik 
less distorted by atmosphtm disehugts thin are longs 
and shorts of t instant pitch 
Still anjthir simple methrd consists in utilism,, 
three v erv lose hi„h freque ney osull die ns it the ti ins 
mitting st it ion, s i\ 200 200 200 too and 200 o-,o and 
making a new « od< for the alph diet out of perinut itions 
of these The loed os illitor would lme a frcquiney 
of 200,000 and therefore the siunds heard m the tele 
phone would be short tunes The method would be 
faster than Morse but mi„ht demand that the opeiators 
should h iv < music il c irs Still another method < an In 
imagined in which chords of three notes instead ol 
lrpe^gns are used for the letters of the ilphihet but 
this might require an cvm more music il ear 
Hut the ic is one kind of chord which even ene can 
recognise with rnt speud trunin* which even the 
horse can discriminate m the sounds tf whoi and 
gee The v jwel s mnds are in fa t c he rds 1 atelv 
Sir Richard Piget Ins given (Vowel Resonances Inter 
n iti >n il Phom tic \ssoe 1 ition) 1 list of the e hie f tones 
oreurnn,, in the 1 n e lish vowels lor example, the 
v ow c 1 s mnd m the w rd c dm ec nt ams the tones of 
fre |urncv 1360 and 810 perse one! Suppast thertfarc 
1 trmsmittm n statin is iiraii„irl ti emit simul 
t meouslv electric waves ol freiucne ic s 201 3(10 and 
200 Sio md suppose tlcse waves wlitn n eived at 1 
grt it distance ire coml mod with lx il cstillali ns of 
lre|iunev '■oo 000 pti second I he 11 the tones 1360 
ind Sio ire pcritivid simult incouslv as 1 thord in the 
operators teleplnnes llut this chord bv itself is 
sc me Iv it it all ie egmsable is 1 vowel Recognition 
is ensured Iv superpesin^ 1 hnnx note bv aid of a 
buzzing c ont ac t me ludtd ill the rtc eiv in„ c ire uit I hen 
whenever 1 trim of two waves leives the sending 
station the vowel is pronounced bv the receiving 
app ir itiis 1 his is e isilv lllustr ited to in ludienee bv 


the aid of a loud speaking telephone Lecture appar- 
atus for producing and detecting the two vowel sounds 
represented bv 0 a is shown in Fig 9 The change of 
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I r idio frequency necessary for p issing from one vowel to 
another is pros ided by the tappings on the inductance 
ceils In this ipparatus the transmission occurs across 
a short distance in prat tic al telegraphs the trans 
nutter wculd be more powerful and would be provided 
with in icml ind the maun,, apparitus would also 
I h iv e an acini 

■ Iht ippiratus which w is built and made to work 
I bv Messrs t f \ \\ a 6 statfc and 1 b Smith, two 
former I inshurv 1 erhmt il ( ollege students w is con 
strutted to produ e six vowels namely those heard m 
the words e it ill hate shoe calm and earth These 
six vowels taken m pairs vu Id thirty six symlxils 
which together with the five v wels a e 1 o u repre 
sinting themselves im Hint altogether to forty one 
symbols \n alphabet loimcel in this manner is much 
bntfer thin the Morse code that is to sav, there are 
fewer efforts of the sending key in making the same 
message lor example in the word London there 
arc seventeen efforts when Morse is used but only eight 
when the vowel code is employed Btsides the gam 
in speed there is a possibility of reception through 
atmospheric disturbances lacing more tosily accom 
pbshed with the vowel code than with the customary 
dots and dashes of constant pitch but this can only be 
tested by actu xl trials 


Ur of the Chaldees 

H\ C Leon MU> Woolux 


I N 1919 Dr II R H ill on behalf ot the British 
Museum spent three months excavating at Ur 
last summer the British Museum and the University 
Museum of Philadelphia decided to send out a joint 
expedition which should continue lor a term of years 
the work begun by Dr Hall and clear as much of the 
NO 2S0I Vul I 1 2] 


site as seemed likely to repay the necessarily heavy 
cost of a scientific mission The first season’s work 
of the joint expedition is now o\er, and the results 
amply justify the confidence of those who promoted it, 
and giye cycry promise of even greater success m the 
future 
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Mesopotamian sites are often on a very large seal* 1 
and though Ur cannot compare in this respect with 
Babylon vet the mounds of the ancient cit) spreading 
m length for some three and a half milts afford a 
r ither bewildering scope to the excav ator At Babylon 
in the course of their eleven years of work the German 
excavated a number of the most prominent mounds 
with excellent results but there is 


we find ret irds of later restorers dating from Ur Engur s 
own grandson Bur Sin to Nebuchadrezzar king of 
Babylon (600 Bt) and Lyrus of Persia (c 53-, b c ) 
Sion after ( \ rus s timi perhaps in the middle of the 5th 
century the temenos wall with all the temples which 
it enclosed was destroyed by Z roastnan tonot lasts 
In one of tht gatewavs last restored by Nabonidus 


this drawback to the system that 
we ha\e in consequence a number 
of important buildings or groups oi 
buildings isolated from one another 
and can deduce from them ven 
little regarding the lay out of tl e 
town plan At Ur it will t ike many 
seasons to obtain anything like 1 
plan of tl e whole city but lucl ily 
we are even thus eirly in the div 
alle to ltam a great deal about tl e 
most important element in the utv 
— the temenos or saertd arei 
wherein lay the principal temples 
and the palace of the king 
Dr Hall had dug one st Uon 
of the wall which enclosed ths 
temenos Last season we traced it 
for nearly its whole circuit tnd 
cleared f iur out of the six gates by 
wl ich it was pierced Inside t 
the great ziggurat or stoned tower 
of bnck is unmistakable forming 



even in its ruined state a landmark 


\ isiI Ic for many miles Dr H ill 
excav itod part of a 1 uilding wh 1 
wc lave dentified as the inctuir 
of tl e r rc it temple of the Moon g J 
Nannar (the greater part of it h is 
st 11 1 ) be dug) We hav c completel 
cleared a smaller temple dedicited 
t the Moon god and h s consort 
an! we have been able ti fix with 
tol rible certainly the p sition of 
tw ther temples and of tl e roy il 
pilicc \lreidy therefore, wc 
know n t a little about the topo 
graph v of the temenos and as by 
me ins of air photograplis we hive 
lecn enibled 1 3 trace without 
digging much of the main outer 
w ill of the city the problem of 
where work can most fruitfully 1 e 
done is simplified to an unusuil 
extent 

The temenos wall was built as 
numerous clay dtdicatu n cones in 
form us by Ur Fn„ur the king who 
founded the Third Dynasty of Ur about jjoo bc It Cyrus s predetts or the scor hed Inckwork and the 
is a hollow or compartment wall eich will b mg over charred beams of the gate chamber roof survived os 

9 feet thick with 13 foot chamhcrs m the interior a testimony t rel .,1 us intokrin e It was just 
Built of unbaked mud brick its face relieved by vertical inside this gate vav that wc f und 1 headless dionte 
double rebated grooves it still stands in places nearly statue of 1 ntemeni king of Lagist and of Lr about 

10 feet high (Figs 1 and 3) But the existing brickwork 2900 BC it is prob ihle that this ancient and already 
is by no means all of the founder s date Often in its mutilated figure was unearthed by Nabonidus who had 
long historyitwos patched orrebuilt and in the gateways a passion for archaeology and set up on the ziggurat in 
(where of course repairs were most frequently required) front of the gate 
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The tempk of the Moon pod and his consort was a 
foundation far oldtr than the temenos wall When 
Ur h ngur repaired it, as he did, it had already been 
twite rebuilt, and the original builder is lost to us in 
the mists of antiquity That the temple was in use by 
2650 bi we know, for we found in it fragments of 
deroratne stone \ases dedicated b\ kings of Agade at 
that time but proliably it was venerable enough then 
(I ig 3) Bur Sin, the second in descent from Ur Engur, 


three thousand years Nebuchadrezzar was the first 
to embark on a radical alteration The original five- 
roomed sanctuary had been private, the god’s own 
house, hidden away behind priests’ chambers and 
stores and approached only by a winding passage 
Nebuchadrezzar did away with all the service-rooms in 
front of the door, substituting for them a wide-open 
court with a smaller upper court whereon stood the 
altar The alteration clearly points to a change from a 



thoroughly rt built the place, so did Kudur Mabug 
(about 2000 b c ) and kuri Galzu (lour hundred yean 
later) , but then and until another thousand years had 
passed the form of the ttmple remained the same 
like a human bods regularly renewing its tissues, the 
old building was still itself though its bricks changed 
So careful were the roy il builders to keep to the old 
times tint, as a rule, c uh left one or two courses of his 
predecessor s building in situ to sene as a guide to the 
new bricklav ers and as i result the lower parts of the 
walls which survive todiv sandwich into a few feet 
successive periods of histon covering two and perhaps 


secret ntual to public or congregational worship such as 
that referred to m the Bible story of the Three Children 
The number of objects found in the course of the 
excavations was very great, including jewellery of the 
Nco Babylonian and Persian periods, lvoncs and 
bronzes, hundreds of inscribed tablets, mostly of the 
time of the Third Dynasty (2300-2000 b c ), terra- 
cotta reliefs, carved and inscribed stone vases, pottery, 
glass and stone 1 leads, etc etc A special exhibition 
of these will be irranged at the British Museum as 
soon as possible and illustrated lectures describing 
the progress of the excavations will also lie given 


Current Topics and Events. 


The present outbretk of small pox in Gloucester 
is very different from the tragedy of 181)5-06 The 
number of cases in that frightful epidemic was 1981 
and the number of deaths was 43) On the present 
occasion the number of cases up to now has lieen 
about one tenth of that number Vs in other places 
so n Gloucester a very mild type of small pox has 
appeared indeed so mild that to some people the 
verv nature of small pox seems to have changed 
Still the possibility remains that the disease will, 
some day or other recover its old virulence Besides, 
it appears that some of the Gloucester cases have 
been senous Thus at a meeting of the city council 
on June 27 the Mayor spoke of some of the fearful 
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sights m the wards of the Isolation Hospital, and 
said that he should never forget them and the 
chairman of the Health Committee spoke of severe 
and ghastly cases in the same hospital Unhappily, 
so mild were the first cases that they were mistaken 
for chicken pox The best authority on the rules 
for avoiding this mistake between small pox and 
chicken pox is Dr Wanklyn and his writings are 
worth reading Hie mildness of the epidemic the 
controversy over its nature, the frequent concealment 
of cases and the work of the anti vaccinationists, 
have brought about a most unfortunate state of 
affairs in Gloucester The fear is that Gloucester is 
steadily exporting small-pox to neighbouring towns 
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The first presentation of the Paterao medal was 
made on July 19 during the meeting of the Inter 
national Union of Pure and Applied Chemistry in 
Cambridge The chairman Sir William Pope 
explained that subscription* had recently been 
collected to form a foundation to commemorate the 
many contributions made to chemistry in so many 
of its fields by Prof Emanuele Paterno It had 
been decided that the memon U should take the form 
of a gold medal to be awarded every three vears 
for the most noteworthy discovery made in chemistry 
Prince Ginon Conti the president of the Italian 
Chemical Society announced that at a recent meeting 
in Home the committee appointed had unanimously 
nominated Dr F W Aston as the recipient of the 
first award for his work in theoretical chemistry in 
connexion with the mass spectrograph and isotopes 
Prof Paterao then presented the medal Dr Aston 
in replying expressed his sincere thanks for the great 
honour done to Cambridge and to himself by the 
award He emphasised the importance of such 
international prizes as promoting goodwill between 
nation and nation and expressed the hope that tliL 
distinguished chemist who made the presentation 
woull be spared to assist at many simtlar occasions 
in the future Although the work for which the 
iward was made was almost entirely physical he 
reminded the chemists present that his first published 
researches were in the domain of organic chemistry 
ind that to day all definite distinction between 
physics and chemistry had been swept away by the 
discovery of the electrical constitution of matter 
Ni ws of Mr K Rasmussen a researches m Arctic 
C inada have been published in the 1 tmes in a dispatch 
written m December 192a The cast coast cf Melville 
I rninsula from Repulse Bay to I ury and Hccla 
Struts was charted and extensive studies were mode 
of the little known Eskimo tribes m that region 
These tribes the Aiviliks and Igdluliks have been 
largely influenced by the w balers wh 1 used to visit the 
co 1st in the latter half of last century The whalers 
took the Aiviliks into their service as boatmen finding 
them far supenor for this purpose to the Eskimo of 
Greenland lhc result was that the kayak fell int< 
disuse and there are now no kay aha on this i last 
Hunting sea animals pi lys a small part in the lives of 
these Eskimo and the use of modern hunting gear 
which alone is employed will die out with the dis 
appearanoe of the men trained by the whalers Seal 
hunting is not widely pursued and consequently 
there is a shortage of blubber In winter the snow 
huts are generally unheated and Eskimo have to rely 
on good furs for warmth Mr Rasmussen found them 
hardy to an incredible degree During summer many 
families move inland for trout fishing and reindeer 
hunting but reindeer are scattered and not numerous 
Hunting begins in July or August which is the earliest 
time that the skma are fit for clothing During the 
present summer Mr Rasmussen with one Eskimo 
companion proposed to travel across Arctic Can ad 1 
to Alaska and over Bering Strait to visit the Fskimo 
in Siberia Other members of his expedition were to 
study the tnbes of Melville Peninsula and cross the 
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interior of Baffin Land to the Hudson Bay Co s post 
on Home Bay The result of all these researches 
promises to elucidate the problem of Eskimo origins 
On Monday July 2 the Pnnce of Wales opened 
the new anatomy biology and physics department 
of Guy s Hospital Medical School The new building 
which completes the rebuilding scheme started some 
twenty seven years ago consists of five floors It 
provides accommodation for the teaching of embryo 
logy and histology in connexion with anatomy and 
for surgical research work while close at hand is 
the new biology department The transference of 
the physics department to the new building has 
provided increased space for the organic and bio 
chemical side of the chemistry department 

Thf twenty fifth anniversary of the graduation 
honnru causa of Prof T A H Schrememakers m 
the University of Leyden on July 7 is being marked 
by the issue of a special number of the Uccuetl des 
trat aux chtnttqm t des Pavs Bas which wall contain 
more than sixty articles in English French German 
ami Italian by various colleagues pupils and fnends 
in Holland and elsewhere of Prof Schreinem ikers 
Copies of this number (price 8s 6d ) c an be obtained 
from Miss W G de Boat Loyd n (Holland) Jan 
van Goyenkade 30 

Vccordinc to the Chemtker /eitung Prof \ 
rinstcm has been elected a member of the orlcr 
Pour le Mente 

I ord C rawi ORD AND Balcarres has been elected a 
trustee of the British Museum in succession t > I ord 
Rosebery who h is resigned 
Ir is stated by the Ottawa correspondent of the 
1 itnfs that the Canadi in Parliament has un inunously 
voted an annuity of 1500 1 for Dr Banting the 
discoverer of the insulin treatment of diabetes to 
cn able him to carry on his scientific work 

l in. French Association for the Advancement of 
Science is holding its annual meeting at Bordeaux 
on July 30 \ugust 4 Communications rtgarding 
the mccti lg should be addressed to the secretariat 
of the Association at 28 too Serpentc Paris 6 e 

Pkor b Cowhand If naems has been awarded the 
gold medal of the Royal Society of Medicine which 
is given trunmally to a scuntific worker manner 
woman who lias mode valuable contributions to 
the citncc and art of medicine 
Ar a meeting of lhc Ro\al Society of Edinburgh 
held on July 2 the following foiugn honorary fellows 
were elected Prof E B Wilson prr fessor of /oology 
Columbia University New York M M Boule director 
of the Institute of Human Palaeontology Pans 
Prof V F Holleman professor of organic chemistry 
at tbc University of Amsterdam Dr A A Noyes, 
Institute of California Pasadena Prof T W Richards 
professor of chemistry Harvard University Cam 
bndge Mass Prof Tullio I evi Civita professor of 
mathematics (higher analysis) at the University of 
Rome Prof Ilenn Bergson honorary professor of 
the College of b ranee and M Alfred Angot, late 
director of the Central Bureau of Meteorology Pans 
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Ar tbe annual general meeting of the Rbntgen 
Society on J une 5 the following officers were elected 
President Sir Oliver J I odgo Vice Presidents Sir 
Ernest Rutherford Dr A E Barclay and Dr F W 
Aston Hon Treasurer Mr G Pearce Hon Fditor 
Dr G W C Kaye Hon Secretaries Dr E A Owen 
Mr R J Reynolds Council Mr C Andrews Dr 
G B Batten Lt Col Kenelm Edgcumbc Mr N S 
Finn Mr W Hope Fowler Dr T L Hopwood 
Dr J F A lynham Mr G H Orton Prof A W 
Porter Prof S Russ Dr R W A Salmond and 
MrWE Schall 

In the report of the council of the British Medical 
Association it is stated that the British Medical 
Association in Australia has instituted a gold medal 
for the purpose of perpetuating the appreciation of 
services rendered by members of the British Medical 
Association in Australia The medal has on one side 
the figure of A sculapius in relief and on the obverse 
a wattle wreath with the wording The British 
Medical Association m Australia Tor Distin 
guishcd Service with loop and ribbon of royal blue 
It is to be presented at the congress of the British 
Medical Association in Australasia to be held in 
Melbourne in Noveml er and the first recipients will 
be Dr R H Todd and Dr W T Hayward 

A successful commemoration day was held 
at Livingstone College on June 13 Sir I eonard Rogers 
being in the chair Various speakers testified to the 
benefit of the training received at the College which 
is designed to give to missionaries the elements of 
medical knowledge The College would be self 
supporting if a sufficient number of students were 
sent to the College regularly but at present this is 
not so and about 500I is urgently nee led 

Thf Marlborough College Natural History Society 
has kng been prominent in maintaining an interest 
in field stu lies an 1 through them in the essential 
beauty of the earth among those who otherwise 
might grow up on the ol 1 conventional lines of public 
school education 1 he repoi t fc r 1 J2Z (Marlborough 
the 1 imes Offices 1 123) records the proceedings of 
a number of sections including those of astronomy 
and archeology the latter is carrying out a tual 
exca\ ations on the site of Castr im Merleherg® 
(pp 17 -45) The botanical section has added two 
new species to the loc il list lunng the year Perhaps 
the most striking signs of activity are the geological 
excursions taken in bcotlind during which the 
members were vory kindly gui led by Mr G W 
T yrrell lecturer m the University of Glasgow over 
groun 1 dealt with in his own researches Mr 
A G 1 owndes (p 57) gives a luu 1 acccunt of the 
conditions under which the pitchstoncs f the dykes 
in the Isle of Arrdn were formed and this is accom 
pamed by a plate of thin sections as seen under the 
micrc scope The other pht tographic illustrations 
including birds nests in their natural surroundings 
add much to a stimulating production We arc sure 
that members of this firmly established Society carry 
the memories of its field days to their more ambiti >us 
journeys on safari in Kenj a or in dug outs on 
Malaaan seas 
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1 he university ot umcago F'ress cmcago Illinois 
has just issued a third edition of its very useful 
illustrated catalogue of astronomical photographs 
The photographs have been reproduced mainly from 
negatives taken at the Yerkes Observatory and have 
been issued for the convenience of the general public 
the man of science the student and the lecturer 
They comprise lantern slides transparencies and 
prints issued at uniform prices but at an extra 
cost they may be obtained modified m sue or other 
qualities to meet individual needs Card descriptions 
of the lantern slides also are published The photo 
graphs appear to cover the whole range of observational 
astronomy and include in addition a number of 
views of astronomical mstru men?M#d portraits of 
famous astronomers of the past and present There 
are fanally 9 few stereograms chiefly of the moon 
planets and comets A large number of the photo 
graphs were taken by the 1 ite Prof Barnard among 
which his well known and beautiful pictures of the 
Milky Way and of dark markings in the sky are 
particularly welcome Of great value to teachers 
and lecturers are the photographs of stellar spectra 
with terrestrial comparison spectra illustrating the 
Doppler displacements due to relative motion of 
the star and the earth in the line of sight Reproduc 
tions of two of these photographs are given in the 
catalogue they show the effect with unusual 
clearness and beauty It would have been a great 
boon to teachers of astrophysics if the publishers 
had found it possible to include a complete senes of 
typical spectra in tho visible region of the vanous 
Harvard types Only the violet and ultra violet 
regions are now accessible The catalogue should 
prove extremely useful to all who are interested in 
any way in the observation of the heavens 

The Manda Weather Bureau sets a praiseworthy 
example to many larger institutions in the comparative 
promptness — judged by post War standards — with 
which it issues its volumo of magnetic observations 
for the calendar year 1919 Until 1904 the observa 
tory was at Manila whence it had to be removed on 
account of electric tramway disturbances to Antipolo 
twelve miles distant from the city It started its 
new career in 1911 and its annual reports have since 
then been modelled on the pattern adopted by the 
U S Coast and Geodetic Survey Hourly values 
of decimation and horizontal and vertical magnetic 
force are given together with the daily mean 
maximum minimum and range for each element 
Mean diurnal inequalities ore given for each month 
and for the five quietest and five most disturbed 
days per month These inequalities are also sum 
mansed in separate tables the inclusion of a table 
of daily variation of the total force might perhaps be 
dispensed with 

A usffui pamphlet published by the United 
States Coast and Geodetic Survey (Special Publication 
No 93 price 30 cents) deals with Reconnaissance 
and Signal Building lhe author Mr J S Bilby 
writes from experience of actual cases arising in the 
routine of field work and dwells on the practical 



July 7, 1923] 


NATURE 


19 


difficulties that are encountered in a preliminary 
reconnaissance for precise tnangulation The first 
part of the publication discusses the character and 
strength of tnangulation figures selection of sites 
and mtervisibility of stations The second part 
deals with signal building and includes practical 
directions with detailed plans and specifications 
JThe section on hydrographic signals is specially 
interesting Signals of some kind or other either 
ashore or afloat are frequently necessary in the 
location of soundings off a low flat coast lull 
plans and illustrations and a note of the amount 
of material required are given 
The third number of volume 1 of the Japanese 
Journal of Botany has just been issued by the National 
Research Council of Japan In addition to botanical 
papers it contains reviews of the current Japanese 
botanical literature much of which is published only 
in Japanese and has hitherto been unavailable to 
workers in other countries This is therefore a 
valuable feature of the Journal and should be of much 


service in making more widely known the work of 
Japanese botanists The present number contains 
papers m English and German chiefly on genetical 
subjects as well as abstracts of the principal botanical 
papers which have appeared m Japan during the 
period April September 1922 

M Marckujn Boulf the eminent b rench anthropo 
logist in the Huxley Memorial Lecture for 1922 
published in the Journal of the Royal Anthropological 
Institute (vol lu 192 2) describes the services 
rendered to the study of man by the late Pnnce 
Albert I of Monaco The Prince impressed by the 
importance of the remarkable cave records in southern 
trance devoted much attention to the develop 
ment of these discoveries of which M M Boule gives 
an interesting account One important result of his 
work was the establishment of the Institute at 
Monaco where the treasures recovered from the caves 
find a suitable home and where the study of them 
can be conducted 


Our Astronomical Column. 


D Arrests Comet — This interesting periodic 
comet is due at perihelion m two months and its 
dcbction in July may be hoped for as it is well 
pheed in the evening sky Mr h R tnpps has 
calculated the perturbations by Jupiter and gives the 
following dements and ephcmeris (for midnight) m 
IHA Journal for May — 


T 1923 Sept 1411GM r 
w 174* 7 if] 

H 143 3 2 18 h 
1-18 3 47 J 


c o bifx) 
19240 log a 05478 
log q 0131 1 


July 8 


i6 h 260“ 
16 25 2 
ib 25 2 
16 26 1 
16 28 1 


12° 19 o 193 
IX 6 

9 42 o 181 
8 8 

6 24 o 170 


J856 
9847 
9 841 


Ihe comet is nearest to the earth at the end of July 
and brightest in mid August The moon will cause 
difficulty in tho latter part of July The positions 
given above he in the southern part of Hercules and 
ire no irly due south at the end of twilight 
There is no further confirmation of tht announce 
ment of the discovery of a comet by Abbot at Athens 


The Cominc of the Perslids — Mr W I Denning 
writes Early meteors from the great \ugust shower 
aTe occasionally visible at the beginning of July 
They should be carefully observed as it is desirable 
to ascertain the opening date of th«* display A few 
meteors if observed at two stitions might satis 
factonly settle the question though at its first on 
coining the shower is but slightly manifested Ihis 
year there will be no moonlight to interfere with 
the maximum on about August 11 or 12 and with 
clear weather the event should bo witnessed under 
good conditions There is no reason for expecting 
that the ensuing return will be one of very rich 
charicter but the Perseids form an annual spectacle 
of meteonc activity not equalled by any other 
system A maximum of special intensity was 
witnessed on the morning of August 12 1921 when 
the hourly number of meteors visible to an observer 
was 250 There is evidence to Bhow that the shower 
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presents itself most richly at inters als of 11 74 years 
but more observatioi s are required Its duration 
continues over the two summer months of July and 
August 

Ihe Pervcid shower will be supplemented by 
other radiants the following being imong the more 
prominent ines visible at or from about the middle 
of July and in certain cases for some time after 
wards — 


i6 ° + 3I° 47+44 

22 4 21 2-0 +47 

25 +43 2)2 +43 

42 t 22 281 44 


303 334 +73 

303 +24 335 458 

312 +62 339 -12 

315 1 48 343 +12 


There are certainly more than 100 different systems 
m play but the great majority of them are feeble and 
apparently the 1 lies of nearly exhausted streams 
which possibly formed ru-h displays 111 ancient times 


Pi RTl RBAIIONS OF 1HL MINOR PlAVElS — Frof 
A O Lcuschncr has published a useful report ou 
this subject as a Bulletin of the Research Council 
of the National Acalemy of Scitnccs Washington 
It deals with twenty three interesting planets includ 
ing the four bright ones Eros Andromache and the 
six Irojan planets tables ire given of all Mbit 
published with a statement of the method by which 
thtv were derived 

It is obvious tb it the v 1st host of minor planets 
can only be observed efficiently if there is a met nodical 
division of labour Arrangements for this hid been 
male before tho War wl ch threw them into con 
fusion and it is welcome news that l*rof Le ischner s 
Bureau is again making arrangements for this 
purpose At present planet' that are better known 
are frequently observed to an unnecessary extent 
while others are ncglecte 1 Marseilles Observatory 
has published numerous orbits and ephemendes of 
late years but it has not been in *oucn with all the 
countries whvre observations were being made 
One point emphasised m the report is the importance 
of giving clear information m all published orbits 
of the materials that were used m obtaining them 
and the perturbations that were applied Several 
cases are quoted in which this information is lacking 
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Research Items. 


EGYPTIAN STATl F 01 VlEMCAURA IN LONDON 
— In Ancient hgypt 1923 part 1 Prof Hinders 
Petrie describes a remarkable figure in white alabaster 
acquired some time ago for Lmversity College 
Iondon It shows a furthir development of the 
great Kliofra statue There the king s head is 
shielded by the falcon s wings which are spread out 
behind the head dress here the king is himself the 
falcon god entirely human in front \iew entirely 
bird like at the back The lower part is incomplete 
but the figure was probably seated The resemblance 
to the bourgeois figure of Menkaura is obvious at 
first sight and the development of the protecting 
falcon would accord with this representing the 
successor of Hhofra It can scarcely be questioned 
that it came from one of the two temples of Menkaura 

Excavai ions in Upplr Sind India — A dispatch 
from the Bombay correspondent of the Tims': pub 
fished m the issue of June 25 summarises, a report 
of excavitions m I pper bind earned out by Mr 
R D Banerji of the Indian Archaeological Survey 
on the rums of an ancient city now known as Mohenu 
daro or Mohenjodhan st\ miles, from Dokn on the 
'Northwestern Rulway The highest mound m 
these ruins which cover more than two hundred 
icres was selected for excavation It proved to be a 
Buddhist shnne on an irtificial platform situated on 
an island in the old bed of the Indus This platform 
was protected from the effects of high floods by 
retaining walls some 40 50 feet high Two more 
mounds exc ivated produced remains of shrines dating 
from the second century A d during the reign of 
the great Kushan Emperor Vasudcva I ad 158- 
177 A stratum below tho shnne contained what 
were apparently the remains, of an older shnne which 
hod been burnt possibly by Scythian invaders 
There are two most interesting features in these 
investigations The first is the discovery of a number 
of coins representing the earliest copper currency 
of North Western India ind difienng from any dis 
covered hitherto in India in being dye struck and 
not punch marked These corns also afford the 
oldest representation of tl e hire Altar of the ancient 
Persian religion ou \siatic coins ind furnish evidence 
that tins religion and Buddhism flourished side by 
side The second point of particular interest is the 
discovery in one group of coins of inscriptions m 
unknown characters as jet undeciphercd which it 
is maintained are hieroglyphs or ideograms difienng 
from Lgyptnn hieroglyphs Ihis is claimed to be 
the only recorded discovery of a new type of hiero 
glyph in Asia but Sir J Marshall Dirtctor General 
of Arch®ology in India h is smee pointed out that 
tlu sc Dictographs ari similar in character to those 
from Harappa in the Punjab 

Discovery or a MiDorN ind I irf hi-ariii at 
(.HARK niar (josioki —In the Junt issue of Man 
I leut Colonel J II Cooke dcscnlies the result of 
excavations on Chark Common about one mile from 
the shores of Spithead They included a midden 
ana camp fireplaces which were coeval The 
midden is unique of its kind though it is not as large 
is some of the gre it shell heaps on the Continent 
but it is the only example of a midden in Britain 
in which the contents are unmixed with relics of 
lati r cultures Its principal features are the character 
of the leposits in which it is embedded the many 
species of shells it contains the well marked typos 
of unfit mints found in it and around the adjacent 
fire hearths ind the total absence of any fragments 
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of pottery or metal It is attributed to the Roben- 
hausen period of the Stone Age which immediately 
preceded the Bronze Age 

hossiL Crabs from Haiti — Some Brachyuran 
Crustacea from the Pleistocene and Miocene deposits 
of Haiti form the subject of a short paper by Miss 
Mary J Rathbun (Proc U S Nat Mus vol lxm 
art 9) One genus Mithrax which is widely dis 
tnbuted throughout the West Indies had not before 
been found fossil but is now recorded from the 
Pleistocene 

Mesozoic iNSFcrs of Queensland — Fossil 
remains of m sects are not usuallnjgujid associated 
m great abundance at any one spot so that the 
discovery of a six inch seam full of such remains, 
and that from so low a geological horizon as the 
Trias is a noteworthy occurrence The layer m 
question was disclosed at Denmark Hill Ipswich, 
some few miles west of Brisbane Queensland and 
the description of its insect contents nas been under- 
taken by Dr R J Tillyard and Mr B Duns tan The 
first part just issued is by Mr Dunstan (Queensland 
Geol Surv Publication No 273) and deals with 
introductory matter and the Coleoptera of tho 
deposit After describing the section from both the 
physical geographical mil the geological aspect the 
author is tempted to speculate on the cause of the 
wholesale destruction of insects here manifest hrora 
a study of the phenomena occurring at the hot 
springs at Emasleigb Northern Queensland where 
the edges of the pools are lined with myriads of 
wings and elytra from which the boft parts have 
evidently been removed by the hot bubbling water 
while insect fragments float about and then disappear 
down the stream Mr Dunstan infers that similar 
conditions governed the formation of the Tnassic 
deposit The major portion of the paper is devoted 
to full and careful descriptions of the fifty eight 
species belonging to twenty genera the bulk of 
which are of course new referable to some eight 
families The Hydropbikdm are the most numerous 
One could have wished however that the seven 
plates had been executed in a style more consonant 
with the rest of the worl 

A New Grass — In the hew Bu elm No 5 of 
1923 D K Hughes describes and figures an interest 
mg grass Streptolophus sagttttfoltus Hughes which 
has been grown at Rew from fruits received from 
Mr J Gossweilcr director of the Botanic Garden 
Angola Conspicuous features of the new genus are 
the sagittate leaf blades lifted away from the leaf 
sheaths upon slender petioles which are set at a 
sharp angle to the mam stem and the flowering 
panicles which owo their characteristic appearance 
to the fact that the branchlets are reduced to slightly 
flattened bristles which are fused at the base into 
cluster 

Farthquakls and Pheasants — Pheasants it has 
long been known ore peculiarly sensitive to the 
effects of slight tremors and in many earthquake 
countries they are supposed to give notice of a 
coming shock Prof Sekiya & attempt nearly forty 
years ago to study the behaviour of pheasants before 
and during earthquakes was unsuccessful probably 
because the birds were not under natural conditions 
Recently Prof Onion (Bull Imp Farthq Inves 
Com of Japan vol 11 1923 pp 1 5) has been able 
to observe those living in a neighbouring park 
usually within a distance of a hundred yaras and 
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during the quiet hours of the night In three yean 
he recorded la caaee of the disturbance of pheasants 
On seven occasions the birds crowed before the tremor 
was felt, on five at the same time, and on five after- 
wards In four cases they crowed while no tremor 
was felt, though slight movements were recorded by 
the seismographs , and in only one case did an 
earthquake occur without the accompaniment of 
pheasant-crowing Thus, in half the cases observed, 
the movement was noticed by pheasants more readily 
than by a trained observer under good conditions 

Nokth Ska Fisheries in 1930-22 —There was 
something unusual in the physical conditions of the 
North Sea in 1920-22 A much greater influx of 
Atlantic water occurred, and the pelagic fauna 
showed marked deviations from its normal character 
The pelagic tunicate, Salpa, appeared m great 
numbers, and there were swarms of medusa in regions 
where they had not usually been seen in quantity 
The herring fishery of 1921 was very poor, both as 
regards the catches made and the quality of the 
fish The latter were lll-nounshed, and this may be 
regarded aa an indirect effect of the changed physical 
conditions Several papers that have appeared 
recently provide data for a treatment of this remark- 
able hydrographic occurrence Rapports at Prods- 
Verbaux, vol xxix , published in May by the Inter- 
national Council for Fishery Investigations, gives 
the first report of a committee formed to investigate 
the Atlantic slope W and S W from the British 
Isles, and hydrographic and planktonic results for 
the year 1921 are recorded Publications dt Cir- 
constance, Nos 78, 79. and 80, also published by the 
Council (in April), contain papers by A C Hardy, 
J N Carruthers, -and J R Lumby, dealing with 
the plankton, the non-tidal movements of North Sea 
water, and the salinity and temperature of the 
southern North Sea and English Channel during 
1921 The results are interesting and of importance 
for a consideration of the causes of the unusual 
conditions of the North Sea mentioned above That 
inadequate food-supply does not completely explain 
the failure of the hemng fishery of 1921 is apparent 
from results obtained by Mr B Storrow (Report 
of the Dove Marine Laboratory, Cullercoata, 
Northumberland, for 1922) There was an actual 
shortage of fish having three winter rings on their 
scales . this result was obtained from a great number of 
careful measurements made at Cullercoata There- 
fore, whatever happened to make the fishery a failure 
happened about 1917 as well as in 1921 The failure 
characterised the North Sea fishery but not that of 
the Firth of Clyde, and there the 1917 year class of 
fish was well represented 

Constitution of Dolomite — Dolomite has always 
been regarded by mineralogists as a definite com- 
pound, CaCO,,MgCO„ the reason for this conclusion 
Ming apparently the very constant composition of 
different specimens of the mineral from various 
parts of the world The suggestion has recently 
been made by Spangenberg that the mineral is a 
■olid solution of calcite and magnesite, the limits of 
miscibility being placed between the proportions 
CaCOfc2MgCO, and 2C&CO,,MgCO, The substances 
prepared by him, however, have not the properties 
of dolomite The matter has recently been investi- 
gated by Mr A. E Mitchell, at the suggestion of 
Prof Don nan, and the results of some preliminary 
experiments are given in the May issue of the Journal 
of the Chemical Society The dissociation pressure 
curves of calcite, magnesite, and dolomite have been 
determined from 700° to 1200° In the case of 
calcite it is shown that the equation of Nerast is 


in good agreement with the reeults, the more com- 
plicated equation of Johnson being not only un- 
necessary but inaccurate The curve for dolomite 
lies abopt half way between those of calcite and 
magnesite Some measurements of the specific heats 
were made, in order to apply the Nemst equation, 
and an attempt to measure the heat of formation 
of dolomite gave the small value of 4 52 kg cal per 
mol It is concluded that the dissociation 0? dolomite 
occurs according to the equation CaCO,,MgCO, 
«=CaO,MgO +2C0, The experiments have not, 
however, been earned far enough to enable a decision 
to be made as to whether dolomite is a compound 
or a solid solution 

Moisture in Freshly Felled Timber — In the 
Notes of the Royal Botanic Garden, Edinburgh, 
fdr January 1923, Prof W G Craib has a third 
paper upon the ‘ Regional Spread of Moisture in the 
Wood of Trees " As described in the earlier papers, 
specially selected trees are carefully felled and 
sections of timber taken for investigation, moisture 
determinations being separately earned out for 
blocks at different depths right across the section , 
this process is repeated at different levels and the 
results expressed graphically This interesting line 
of research not only provides data of great practical 
interest to the forester, but also contributes to our 
knowledge of the ascent of sap m trees Prof 
Craib has previously shown that in winter there 
appears to be considerable storage of sap in the 
heart -wood of Acer Pseudoplatanus, the sap moving 
outwards later until it is mainly in the outer nng 
of young wood as the transpiration current becomes 
active m the summer The present paper demon- 
strates a somewhat similar but slower change of sap 
distribution in the wood of the holly, while in resinous 
conifers no storage of sap m the heart-wood takes 
place, probably because the resin hinders radial 
migration of the sap In the non-reemous yew tree 
there is again a storage of sap in the heart-wood A 
very interesting plate shows the distribution of sap 
m a tree of Populus tnchocarpa, felled on a windy 
day In the sapwood on the side towards the wind 
there is the usual high percentage of moisture, but 
on the side away from the wind it has fallen very 
low Prof Craib s further papers will be awaited 
with interest, and there will be general congratula- 
tions from his colleagues that this paper seems to 
show him well on the way to a full renewal of the 
scientific activities so severely interfered with by his 
accident at the time that the British Association 
met in Edinburgh. 

Ewing's New Ferromagnetic Model — In our 
issue for March 9, 1922, p 321, we gave an account of 
the new model of an atom of a ferromagnetic material 
proposed by Sir Alfred Ewing as an improvement on 
that brought forward by him in 1890 A portion onlvof 
the atom was taken as capable of alignment with the 
external field, and tho controlling force on this part 
was considered to be dut m the mam to the fixed 
portion of the atom Ip the February issue of the 
Science Reports of the University of Sendai, Profs 
Honda and Okubo examthe the new theory, and show 
that it is not in agreement with the discontinuous 
changes of magnetic properties which are found in 
steels during heating ana cooling between 700° and 
730 s C , nor with those found in pure iron at 910° 
and 1410® C respectively They conclude that the 
quantitative extensions of the older theory made by 
them in 1916 and 1917 reproduce the hysteresis loop 
and the effects of temperature on magnetisation much 
more accurately than does the new theory. 
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The Pasteur Centenary Celebrations 


'T'HE national celebrations which took place 
* throughout France on May 24 Jude 1 in 
honour of I ouis Pasteur are unique in history for 
never before has such a splendid tribute been peud to 
the memory of a man of science 

The invitations to attend the celebrations were 
issued jointly by the rector and council of the Uni 
versity of Paris and the rector and council of the 
Iniversity of Strasbourg The celebrations began 
on May 24 in Pans with an evening reception tendered 
bj the President of the Kepubhc at the Palace of the 
El>s6e where a large and distinguislie 1 company 
consisting of diplomatic and scientific representatives 
from practically all parts of the world were assembled 
On the morning of May 23 Dr Roux and his 
colleagues at the Institut Pasteur held a reception 
after which the visitors defiled before tho tomb of 
Pasteur which was decked with floral tributes 
Vmong these there being many may be mentioned 
the wreaths sent by the Bntish Government and the 
Royal Society the latter resting at the foot of the 
monument Afterwards bronze commemorative 
medals were distributed among the guests who had 
signed their names in a volume which will afford a 
valuable record of the occasion Driving homeward 
along tho Boulevard Pasteur the vehicles conveying 
the guests halted for a short tune m the Place Pasteur 
before the beflagged monument of Pasteur In the 
afternoon the British delegates were summoned by 
invitations from the University of Pans and Associa 
tion France Grande Bretagne to the Salle des 
Autoritda at the Sorbonne where a tablet com 
memorating the meeting of Lister and Pasteur was 
unveiled and the Bntish Ambassador made an 
appropnate speech Immediately thereafter followed 
the ceremonial gathenng m the Grand Amphitheatre 
of the Sorbonne about 2700 persons being assembled 
in the presence of M Alexandre Miller in d President 
of the Republic (Chairman) M Paul Appell rector of 
the Pans Aca lemy and president of the council of 
the University of Paris Government and academic 
representatives and others the picture afforded being 
most impressive and recalling that painted by Rixens 
in commemoration of Pasteurs Jurnlee in 1892 fine 
colour effects being afforded by the many academic 
robes and uniforms The ceremony began with the 
singing of the Marseillaise by a large choir of girls to 
the accompaniment of the band of the Garde RCpubli 
came the whole audience standing it attention 
M Paul Appell M L6on B6rard (Minister of Educa 
tion and Fine Arts) delivered speeches and were 
followed by the Papal Nuncio who conveyed the 
Popes blessing on the occasion As Government 
delegates Prof W H Welch spoke on behalf of the 
United States and Sir Charles Sherrington on behalf 
of the Bntish Empire delegates from other countnes 
followed most of them reading speeches in a French 
that was difficult to follow Finally M Strauss 
Minister of Hygiene delivered on impassioned speech 
after the foreign delegates had severally presented 
congratulatory addresses on behalf of vanous uni 
versities and learned bodies these being handed 
over unTead with no semblance of order Addresses 
were presented from the Universities of Oxford 
Cambndge Fdmburgh and Liverpool the Royal 
Colleges of Physicians and Surgeons of London and 
Edinburgh ana numerous other bodies 
On May 26 were issued postage stamps (values 
10 30 and 50 centimes) bearing the portrait of 
Pasteur A reception was held at the ficole Normals 
bv M Gustave Lanson the director and the guests 
were shown the Cabinet I asteur with its interest 
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mg mementoes of Pasteurs sojourn and activities 
at that institution M Lanson read out a hitherto 
unpublished letter of Pasteurs addressed to the 
French Ministry appealing for financial aid in 
the prosecution of his researches This letter re- 
vealed the personality of Pasteur m a remarkable 
manner his clearness of thought and marvellous 
prescience being strikingly exhibited the whole 
audience was tnnlled and felt that M Lanson s 
opening words that he was about to let Pasteur 
himself speak to the audience were indeed justified 
It is to be hoped that the letter will soon be published 
The company next walked to No 10 rue des FeuiUe 
antinea close by to witness the unveiling of a tablet 
upon the house where Pasteur hveOSM student and 
finally in the evening a reception was given at the 
H6tel de Ville by the Municipality of nuns Here 
as at the lllysO there were representations by artists 
of the Com6che branfaise and Op6ra etc the 
recitation of two of Pasteurs speeches by M Lion 
Bernard of the Comddie invoking much enthusiasm 
among the hearers The speeches were those 
delivered by Pasteur (a) at Dile in 1883 when a 
tablet was affixed to the house in which he was bom 
and (M at the Sorbonne in 1892 on the occasion of 
bis jubilee An eloquent passage from the latter 
speech was frequently quoted by orators in the days 
that followed and it may well be cited here from a 
printed copy which was thoughtfully distributed to 
the guests at the centenary celebration 

Jeunes gens leunes gens confiez vous k ces 
m 6th odes sflres puissantes dont nous ne connaissons 
encore que les premiers secrets Et tous quelle que 
soit votre camere ne vous laissez pas atteindre par 
le scepticisme ddnigrant et st6nle ne vous laissez 
pas decourager par les tnstesses de certamos houres 
qui passent sur une nation Vivez dans la paix 
sereine des laboratoires et des bibliothdques Dries 
vous d abord Qu ai je fait pour raon instruction ? 
Puis k mesure que vous avancerez Qu ai je fait 
pour mon pays ? jusqu au moment oil vous aurez 
peut fttre cet immense bonheur de penser que vous 
avez contnbudi en quelque chose au progres et au 
bien de 1 humamti Mats que les efforts soient plus 
ou moms favons6s par la vie ll faut quand on 
approche du grand but 6tre en droit de dire J ai 
fait ce que j ai pu 

On Sunday May 27 the Lyc6e Pasteur was m 
augurated in the morning In the afternoon 1 Accueil 
franco Bntannique and Dr andMme Tuffier received 
the British delegates m the charming home of the 
latter which we may mention incidentally contains 
a fine collection of pictures In the evening there 
were gala representations at the Opira and Th&tre 
I rancais 1 n honour of the foreign delegates Through 
out France ladies and schoolgirls collected money 
for the scientific laboratories of the country some ten 
differently designed badges mostly bearing the 
effigy of Pasteur being pmned with the tricolor to 
persons who helped by contributions All the badges 
were inscribed on the back with the words JouraO 
Pasteur mat 1923 Au profit des Caboratoires 
and a quotation from Pasteur reading Sans 
laboratoires les savants sont des Boldats sans armes 

On May 28 the guests were conveyed to the 
Palace of Versailles where a banquet was held in the 

Gallene des Ba taffies some 900 persons par tiopat 
mg under the presidency of M Reibel Minister of the 
I iterated Regions The latter in his speech cited 
with special emphasis Pasteur s advice to men of 
science Luttons done dans le champ pacifique de 
la science pour la prominence de nos pa tries respec 
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trees Luttons car la latte ceet 1 effort la lutte 
b eat la vie qu&nd la latte a le progris pour but 
adding that it was sorely necessary that Pasteurs 
pronouncement should be repeated in this Palace 
with its many significant associations M Reibel a 
speech was followed by those of diplomatic represents 
tives which could not be beard by manv because they 
were delivered across the centre of the very long gallery 
On May 39 some of the guests attended a morning 
presentation of the cinematograph film entitled 
Pasteur designed to popularise his work In the 
afternoon the Institut de France held a garden party 
at Chantilly the castle with its art treasures being 
thrown open for inspection 
Many left Pans on May 30 to attend the concluding 
ceremonies at Strasbourg where m the evening a 
reception was held m the Palais du Rhin 
On May 31 a monument of Pasteur was inaugurated 
m front of the University of Strasbourg in the presence 
of the President of the Republic accompanied by 
M Pomcari (Prime Minister) M Strauss (Minister 
of Hygiene) M Valery Radot and others academic 
dress being worn by University representatives a few 
of whom presented addresses to tne University which 
they delivered into the President s hands Orations 
were delivered by M Lharlity (rector of the Uni 
versity) M Hallei (president of the Academy of 
Sciences) Prof Bordet (Pasteur Institute Brussels) 
and finally M Millerand spoke with -the eloquence of 
a practised orator in a voice that earned far his 
speech being remarkably good There followed a 
banquet at noon attended by some thousand persons 
at the Palais des bites under the presidency of MM 
Millerand and Poincard speeches that were more or 
less audible being delivered by the Mayor of Stras 
bourg M Alapetite (Commissioner General of the 
Republic) M Strauss and others Following upon 
the banquet the company assembled at the Palais 
du Rhin the ex Emperor s former palace to witness 
the procession of Alsatian Societies before the 
President it was a stirring sight which deeply 
moved all beholders to see the representatives from 
all parts of Alsace and Lorraine lads and maidens 
dressed m the characteristic costumes of their 
districts stepping along briskly hand in hand to the 
music of numerous bands that accompanied them 
while a deeper note was struck as veterans of the 
War and of the war of 1870 defiled past all saluting 
the President of the Republic There followed the 
opening ceremonies at the Pasteur Museum and the 
International Exhibition of Hygiene and an evening 
reception at the Hfltel de Ville given by the Mayor 
of Strasbourg Speeches were made in connexion 
with these ceremonies those delivered by Prof 
Borrel (Commissary General of the Exhibition) and 
M Poincart being the most notable The scene -it 
the H6tel de Ville was remarkable when from the 
balcony M Millerand addressed the populace 
assembled in the square and twenty thousand people 
with upturned faces sang the Marseillaise to the 
accompaniment of massed bands it was a sight 
which none who witnessed it can forget 
The Comiti du Contenaire de Pasteur was respon 
Bible for all arrangements and except m minor 
matters did their work admirably The programme 
was rather overfilled and no lists were available to 
aid the participants m discovering the names of those 
who attended the celebrations A reduction of 50 
per cent was allowed on the cost of tickets from 
the frontier to Pans while free first class return 
tickets were issued between Pans and Strasbourg 
to those who had been invited During two days 
of the festivities in Pans motor ommbuses were 
to be found at seven points de concentration 
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chosen with regard to the hotels at which delegates 
resided thereby affording a very convenient wav of 
transporting them to the various places where 
ceremonies took place gentlemen from the Pasteur 
Institute and others serving as guides to the different 
parties Special trains and motor transportation 
were moreover provided for the excursions to Ver 
sailles and Chantilly 

Owmg to the short time that was at the disposal 
of the organisers the Pasteur Museum and the 
Fxhibition at Strasbourg were scarcely ready for 
inspection the majority of the exhibits still remaining 
in their packing cases this being indeed unfortunate 
It is therefore inexpedient to attempt a description 
of the few objects that could be seen 

Those who attended the celebrations brought away 
mementoes of the occasion apart from the medal 
which they received at the Instttut Pasteur Of 
nnted matter may be mentioned the Souvenir des 
ites Nationales de la Commemoration du Centenaire 
de la Naissance de Pasteur c 416 br& k Paris en 
Franche Comte et k Strasbourg du 34 au 31 mai 
1923 (Pans Impnmcne Nationale 1933) This 
includes a chronology of Pasteurs chief discoveries 
(1847 1885) a facsimile of his birth certificate three 
portraits of Pasteur at different ages pictures of his 
birthplace homes and grave striking citations from 
his writings and a facsimile autograph and signature 
reading I a grandeur des actions humames se 
mesure a 1 mspirati jn qui Its fait naitre L Pasteur 
27 mare 1887 The tasteful menu at the Versailles 
banquet and the programmes at the gala performances 
on May 27 bore an excellent profile portrait of Pasteur 
in flat relief stamped on silvered paper reproduced 
after the well known plaque by O Roty Ihe 
programmes distnt uted at Dr luffier s reception and 
at the Hotel de Ville lore the finely reproduced 
profile head of Pasteur executed by R Lalique At 
a private dinner given to some of the delegates M 
Calmette distributed to his guests some finely wrought 
silver medals bearing Pasteur s head modelled by 
G Prudhomme and bearing the dates 1822 1922 
It should be mentioned to ivoid confusion that the 
national celebration was somewhat belated In 
point of date the tn e centenary had been previously 
celebrated in December 1922 at the Institut Pasteur 
but these celebrations were however more of a 
domestic character 

During the festivities m Pans tl e President of the 
Republic with a small party left for l ranche Comti 
where on May 26 he visited the house n which 
Pasteur was bom at DAle attended a ceremony 
before Pasteur s monument there and participated 
at a soirie at Lons sur Somer On May 27 the 
presidential party visited the parental house of 
Pasteur at Arbots an 1 attended ceremonies at Salute 
and Besan9on university functions at Besanvon 
following on May 28 and 27 is pnor to the advent 
of the party in Strasbourg 

It may be mentioned incidentally that the Sociite 
de Biologic of Pans celebrated the seventy fifth 
anniversary of its foundation on May 26 28 it being 
arranged that its meetings should clash as little as 
possible with those relating to the Pasteur centenary 
Nevertheless the present wnter unfortunately found 
it impossible to attend both functions because time 
for rest was required between the events that con 
stituted the very full programme 

Those who participated in the celebrations above 
desenhed in a somewhat inadequate manner will have 
brought away as did the writer a delightful recollec 
tion of having revived friendships and established 
firmly new ties across the water 

Georgb H T Nuttall 
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Cambridge Meeting of the International 

'T'HE International Union for Pure and Applied 
Chemistry met at Cambridge on Sunday, 
June 17, under the presidency of Sir W J Pope, 
and earned out the programme previously outlined 
in these columns (June 16, p 825) The countries 
which have now lotned the Union are the following — 
The Argentine, Australia, Belgium, Canada, Czecno- 
slovakia, Denmark, h ranee, Great Britain, Greece, 
Holland, Italy, Japan, Luxemburg, Norway, Peru, 
Poland, Portugal, Roumama, Spam, Switzerland, the 
United States of America, Uruguay, and Yougoslavia , 
over one hundred delegates representing the chemical 
interests of these countries were in attendance at 
Cambridge A feature of the meeting was the presenta- 
tion of several comprehensive reports on subjects 
which at the moment present special chemical interest , 
these were printed and distributed beforehand, and 
at the meeting brief summaries were presented by their 
authors, after which general discussions took place 
The report on " The Study of Soap Solutions and 
its Bearings upon Colloid Chemistry,” presented by 
Prof J W McBain, included a statement of the chief 
conclusions arrived at by its author in his extended 
studies of the properties of salts of the higher fatty 
acid* About one-half of the electrical conductivity 
of a soap solution is due to a negative earner, which 
does not exhibit osmotic activity and is therefore 
colloidal , this is the ionic micefle, and consists of 
highly charged and solvated ionic particles Accom- 
panying the ionic micelle is the undissociatod colloidal 
electrolyte, which consists of electrically neutral 
raicelli Interesting contributions to the discussion 
were made by Prof H E Armstrong and Prof W D 
Bancroft Dr E K Rideal presented a report on 
“ Recent Developments in Contact Catalysis," m 
which the conception of Hardy and Langmuir, that 
adsorption of reactants occurs m monomolecular 
and orientated films, is shown capable of applica- 
tion to the reactions at the surface of charcoal, studied 
by Van Kruyt, and at the surface of the enzyme, 
oxidase, present in liver tissue, as studied by Hopkins 


Union for Pure and Applied Chemistry. 

The report contributed by Prof J F Thorpe and 
Dr C K Ingold consisted in a summary of the 
recent work of the authors on " Some New Aspects 
of Tautomerism ” It is claimed that the original 
definition of the term " tautomerism ” should be 
broadened, in accordance with modern investigation, 
and that the term Bhould apply to all reversible 
isomenc change, a reasoned classification of the 
various types of tautomeric change which have been 
more carefully studied during recent years is then 
given The report by Prof F G Hopkins, cm 

Chemical Mechanisms involved in the Oxidations 
which occur in the Living Body,” describes the snccees 
which has attended the attemafsto elucidate the 
nature of the oxidation processeFflfcolved in living 
tissues by a simple chemical mechanism In the 
resulting discussion, Prof C Moureu drew a parallel 
between the course of these apparently complex re- 
actions and the catalytic oxidation of aldehydes which 
he has himself studied Mr W Barlow showed and 
described a number of solid models which he has 
devised for the interpretation in accordance with the 
valency volume law, of the results of the X-ray 
analysis of crystalline materials by tho Laue and 
Bragg method, incidentally he demonstrated an 
hitherto unknown mode of partitioning space into 
identical polyhedra 

A large proportion of the time of the meeting was 
devoted to the work of the numerous committees 
which are engaged In the attempt to systematise 
practice throughout the world m connexion with 
nomenclature, abbreviations, standard methods, 
tables of constants, and tho like 

It was decided that the Union will hold its meeting 
next year in Copenhagen, on the invitation of the 
chemical representatives of Denmark. At the con- 
cluding ceremony honorary degrees of the University 
of Cambridge were conferred on a number of dis- 
tinguished visitors whose names were announced in 
the preliminary statement on the meeting (Nature, 
June 16, p 825) 


Tercentenary of the Oxford Botanic Garden 


'"THROUGHOUT the three hundred years of its 

existence, the Oxford Botanic Garden can never 
have looked more radiant than it did on Saturday, 
June 23, when it welcomed the distinguished com- 
pany which met to celebrate the tercentenary of its 
foundation Sheltered by high and stately walls 
from tho incessant north-cast winds which in spring 
play havoc in more exposed gardens, it gave the 
impression of serene beauty, the more impressive 
because of the simplicity of the lines on which it 
has been laid out 

Those, however, who know the rigours of the 
Oxford climate will ascribe the luxuriance of growth 
of the plants in the garden rather to skill in 
cultivation than to good fortune with respect of 
site For although the walls which surround the 
garden do, mdeed, give shelter, the soil is none too 
kindly and the Thames water is too near the surface 
to make cultivation a light or easy task It was, 
therefore, no less a tribute to their own perspicacity 
than to Mr Baker, the superintendent of the gardens, 
that more than one speaker referred in terms of 
admiration to the skill m cultivation which the 
gardens displayed 

The Chancellor of the University, Lord Curzon, 
who presided at the tercentenary celebrations, spoke 
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on gardens with the simple sincerity which proves 
his title to be ranked among the goodly company of 
true gardeners, and nothing in his speech gave more 
pleasure to the company which were met together 
under the trees of the garden than his remini- 
scences of the happy hours which as undergraduate 
and fellow he ha a passed in the Oxford Botanic 
Garden For surely this old garden has for three 
centunes irradiated a happy influence on successive 
generations whose feet have walked therein and 
whose eyes have been refreshed by its scenes of peace- 
ful beauty 

Sir David Pram, who followed the Chancellor, 
traced in a masterly way the history of the Garden 
from the time of its foundation, by the beneficence 
of Henry Lord Danvers, on St James’s Day (July 
25), 1622 He reminded his hearers that it was in 
this Garden that the first greenhouses erected in 
England were put up, and tnat it was there that 
experiments were first made 1° methods of heating 
them Bobert the elder and the younger, men of 
great wisdom , Monson, the great professor of botany 
and a pioneer of systematic botany, Sherard, the 
founder of the chair which bears his name, Sib- 
thorpe, who deserves the title of a great botanical 
explorer , and Daubeny, versatile and genorous. 
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are names which will always live not only in the 
history of the Garden but also in that oi botany 
In more recent times Bayley Balfour and Sydney 
Vmea have maintained the great traditions of the 
Garden so that in Uespito of difficult tunes which 
have occurred in the past and may mur tn the 
future the permanence and usefulness of the Garden 
are assured 

l he chairman of the curators Sir Herbert Warren 
whose 1 nowledge of the Garden extends over hftv 
years, in the course of a delightful speech in which 
he referred to the love which the Garden has 
inspired in the nunds of Oxford men omitted to 
mention the great and beneficent part which he 
himself has played in steering the Garden through 
the recent difficult years when costs have Ixcn so 
high and the financial resources of thi University have 
been so strained In helping the G irdcn to meet 
the financial difficulties inherent in these tunes 
the University has shown wisdom and understanding 
that it may be hoped will touch the imagination 
of a generous benefactor and make the Garden see uie 
for ill time not only as a place of botanical study 
and as a repository of herbaria of histone and present 
importance but also as a quiet sinctuary wherein 
men who love plants may study and idmirc them 

Prof beware! who in the absence of I ord l Jlswater 
spoke on the subject of girdens is aids to botanical 
teaching and research congr itul iteil the University 
on the fact that girdens and liboratones library 
and herbanum were all assembled m one site He 
referred to the generosity of Mr R< gmald Gory and 
other benefactors in aiding the Cambridge Botanical 
Garden to maintain itself and expressed the belief 
that the value of the work done at Oxford and the 
need for assistance required only to be known to 
ensure the supplementing of existing resources by 
private benefaction 

After the formal ceremony the visitors who 
numbered some 500 inspected the gardens and 
labor itoncs admiring pirticularly the famous tank 
houses wherein the blue w iter lilies (A lymph ra 
ibarensis N j,i gantta and N sUilaia) tlunve 
with ama/ing flonferousness in company with nuny 
other Nympho is Nelumtnum spcaosum the white 
rose tipped Fgyptian Bean of Pythagoras Cy perns 
papyrus gr iceful md historical and tho source of 
the p ipyrus of antiquity and a large issembl igc of 
iquatic and marsh plants ill of which ere of interest 
in 1 collectively give 1 memorable impression of 
luxuriance which few parts of the tropics can rival 

After tea in the girdens the cerimony terminated 
the departing guests averring that few among them 
h id realised so clearly as they now did tho vital part 
which botanic gardens play and have played in the 
social life of civilised communities 

University and Educational Intelligence 

Idivburch — Prof h Gowlanil Hopkins Cameron 
prizeman for 1922 delivered two lectures in the Um 
versity on June 27 and 28 respectively, on the present 
position of tho vitinnn question The Cimcron 
pn/e which was founded in 1878 is iwarded annually 
to m investigator who in the course of the live years 
immediately preceding his made in important addi 
tion to practical therapeutics 

Shei field — Dr P J Darnell has been appointed 
to the lown Trust chair of mathematics 


An Edward K Dunham lectureship has been 
established at Harvard University m memory of the 
late I^rof y K Dunham for many vears professor 
of pathology in the Bellevue and University Medical 
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t ollege of New \ ork t lty (Sm ttu June 15) Accord 
ing to the terms of the gift which is made by l’rof 
Dunham s widow the lectures ire to be given annu illy 
bv eminent investigators md teachers in medical 
science or one of the tontribulory bisic sciences 
and there is no restriction as to Uit nation ility of 
the lecturer It is hoped tint the foundation may 
serve to bind closer the bonds of friendship ami 
understan ling between stulents and investigators 
m this ind foitign countries 

\n outline of Picsiclcnt II uding s plan for re 
( rgamsing the educitionil ictivities of the Federal 
Government was given by the I rated States Com 
nnssionci of I dotation it the recent innual meeting 
of the Ucp vrtiuent of Superintendence ot the National 
rdueation Association ihc plan is a part of a 
comprehensive scheme foresli idowed by the President 
in lus lust message to Congicss and presented to the 
Semtc in Ftbiuaiy for a rtoigimsition of ill the 
executive depirtnunts liuluding the establishment 
ot a lepiitincnl to pmnote uti/cnship an! general 
wclfau Ihe eelueutionnl work now 1 lined on by 
sonu thirty sep irate igt nuts belonging to six of the 
pi limp U departments an 1 several independent 
establishments is to be included along with ititarn 
othci seiviccs the whole costing at picsent 700 million 
dollars i vcir in inew Department of h el 11 eation and 
Wclfait comprising educition public he ilth social 
service in 1 veteran lchtf I lie I >1 vision of Fduea 
Uon which will be aider a perm incut assistant 
secrctiry will take ncr inhrahi in addition to the 
Bureiu of I lucition an l the Be nil for Vocational 
Education the Smiths mini Institution including 
the Nation tl Museum uid Art Gillcry the Inter 
niUonal Exchange Scivice the 1 ureau of Americin 
Lthnology the Vstrophysn il Observatoiy the 
Nation d Zoological Puh and the Intern ition il 
Catalogue of Scientific 1 iti ralure ind will create and 
direct an entnely new 1 uit iu fer promoting physical 
education Ihe scheme 1st) ionic befou Congress 
m D< c< mber 

I ml work of the I mversity of I ondon dunng tho 
year ijzz - 3 mcasiued bv the usual statistical 
stand irds shows 1 notable expansion i he Principal 
Oihcet while < ireful to point out that the great mass 
of the umveisitys continuous achievement is the 
expression of imponderable forces directs ittcntion 
to figures 75 200 per cent highet than the corre 
spending hguics for lyi 3 ra and points -out that 
we have passed well btvona the wish ot what was 
commonly ri g irdetl as the abn >rinal clem and for 
educational facilities that follow el the great deliver 
Mice of 1 )|8 the hguics art as follows admissions 
(8498) 1 indidates for degrees (31 ji) candidates for 
matriculation and registration (1)085) ind other 
examinations (7663) and internal students (8881) 
Theic la is been a noticeable decrease in the peicentage 
of successful to total candid ites from 53 in 1913 14 
to 3 m 1922 3 The growth of ignorance 

among the younger generation to which Prof John 
Burnet elirccted attention recently in the Homines 
lecture is apparently not confined to Scotl md 
Indicative of the evergrowing spec 1 ills ition of the 
subjects of the curricula is the increase in the number 
of Boar W of Studies from .7 with 374 members in 
1900 to 42 with 1051 members That the senate is 
alive to the clangers incidental to this specialisation 
and resolved to guard against them is shown by its 
creation of a Bond of Studies in the principles 
history and method of s lencc designed to embrace 
not only tile natural and mathem itical sciences but 
also logic ethics history pedagogy economics, 
linguistics, archaology scholarship and medicine 
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Societies and Academies. 

London 

Royal Society, June 28 — V H Bltckman, A 1 
Legs, and 1 A Gregory The effect of 1 direct 
elcctnc current of very low intensity on the rate of 
growth of tlie coleoptile of barley The loleoptile 
(sheathed plumule or young stem) of barley seedlings 
is txptsed to an electric discharge from a point 
charged positively to about 10 000 volts (crest value) 
and placed at such a height above the coleoptile 
that a current of 05 *10 11 imp passes through it 
the current density being 4 x 10 * imp per cm * 
Under these conditions the r ite of growth is markedly 
accelci ited from the first hour onward showing m 
the thud hour a percentage increase above that ot 
tile control pi uits of 7 43 + 1 95 After the cessation 
of the current a well marked iftei effect greater 
tl an the direct effect is observed the enhanced rate 
ol growth steadily continuing and showing a per 
centage increase of 15 68 2 62 above that of the 
controls The aft< r effect is greater with 1 short 
period of discliirgc of 1 hour than with a longer 
period of 3 hours When the point is negatively 
ch irgcd the late of growth is increased dining the 
first hour but the mcicasc becomes less with tunc 
An after effect follows but it is markedly less The 
gaseous products of the discharge and tut electric 
wind play httlc or no pirt m the stimulation of 
growth observed Jlie current alone ippeus to be 
of impcrtance M b Pembrey N W MacKeith, 
W R Spurrell F L Warner md H I Westlake 
Obscrv itu ns on the idjustmcnt of the human body 
to musculir werk In the dyspnoci produced by 
running th< ri is a disturbance c f the acid base 
equilibrium of flit body the relief of second 
wmd is the result of adjustments effected chiefly 
by the resj nation circulation and excretion by the 
kidneys and skin The sense of discomfcrt during 
dyspnoea is assoented with mere ised pulmonary 
ventilation the sense of relief at the onset of second 
wind with diminished ventilation Oliguna or 
anun 1 appe irs as a constant fe iture during running 
even after taking 560 c 1 of tea as a diuretic It 
leads to a tempi rirv retention of acid which helps 
the body to get rid of cirbon dioxide md obt nn 
oxygen the water spared is ivailiblc for excretion 
by the lungs and skin uid will produce by evaporation 
greater cooling tlian it would if it were discharged 
as urinuy witer I lie suspension of flu. activity 
of the kidneys ippcors ti be due to an outflow of 
Constrictor impulses to the icnal vessels — Miss K M 
Tupper* Carey and J H Priestley lhe composition 
of the cell w ill at the aj ic il menstem of stem and 
root The walls of the aj ic il menstem of stem and 
root differ 111 the ease with which cellulose may be 
detected in them with iodine re igcnts M icro and 
micro cliemic il expenraents show that the cellulose 
in the will of the root menstem is masked by its 
combination with othci sul st inces particularly 
proteins md titty acids In the shoot menstem 
the cellulose is closely linked with larger quantities 
of pectin bul less protein ind fatty icid ire present 
especially when the shoot is grow mg m the light 
— L J Harm The titration of ammo ind carboxyl 
groups in amino acids polypeptides etc — h A L 
Crew Studies in mtci sexuality II Sex reversal 
in the fowl — W Fmkler Analytical studies on the 
factors causing the scxuil displiy in the mountain 
newt ( Friton alpeslns) — G A Schott On the 
scattenng of X and 7 rays by rings of electrons 
The effect ct damping of the incident radiation 
Damping ot the usu il type of an unount compatible 
with the prcduction of moderately ahirp lines in 
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the X ray spectrum increases slightly the total 
scattenng of short waves such as the hard 7 rays, 
although it decreases slightly that of long waves 
A single electron nng such as is postulated m hydrogen 
and ionised helium on Bohr s theory is completely 
unaffected by this type of damping It seems 
scarcely possible that dampmg can dimmish the 
total scattenng for any type of atom below the 
amount required by the simple pulse theory — P A 
MacMahon On 1 class of tr inscendents of which 
the Bessel functions ire a particular case — L C 
Martin The photometne matching field Improve 
ment m the visibility of faint contrasts observed 
with centril vision can be obt lined by stimulating 
the penpheral regions of the retina An increase m 
precision of the order of 30 per cent is obtained in 
photometne matches by surrounding UM ^Hotometnc 
field with a larger area of approximately equal 
bnghtness — G P Thomson Test of a theory of 
radi ition Experiments with positive rays show that 
visual and photographic effects can be obtained with 
trains of waves shorter than those produced m the 
emission of a qu intum of hght — A 1 1 Hughes and 
P Lowe Intensities in the helium spectrum The 
curve showing the intensity of any spectrum lino 
is a function of the energy of impact of the electrons 
is cliar ictenstic of the senes to which it belongs 
Tlie intensities in the doublet system ill decrease 
rapidly as the energy of lmpict is increased from 
34 volts The pnncip il senes ib - mP of the singlet 

system is chirictenscd by 1 very great increase in 
intensity as the energy of impact is increased from 
34 volts up to about 80 volts beyond which there 
is little change The lines of the diffuse scries 
rP - ml) ill show a m iximum at about 75 volts 
The lines of the sharp senes iP - mb after a small 
initial nse to 60 volts decrease slightly A A Dee 
lhe effect of quenching from above tho carbide 
trinsition temperature upon the magnetism of steel 
The magnetism of steel at ordinuy temperatures is 
not matcmlly titered by quenching from above the 
transiticn temperature of iron carbide and therefore 
tlie return of the carbide to the ferrotn ignetic state 
is not retarded by sudden cooling from above the 
transition temperature — T b P Strangeways and 
II £ H Oakley The immediate chrnges observed 
in tissue cells after exposure to soft \ rays while 
growing tn vitro Exposures foi gradually increasing 
penods varying from s nnnutes to 2 hours were 
used There is a latent penod of about 15 to 20 
minutes befort the changes produced in the cells 
by irradi ition can be recognised After 5 minutes 
irradiation development of new dividing cells w 
lessened After exposure of 20 minutes or longer 
the formation of new dividing cells practically 
ceases After exposure of 5 minutes gr inular changes 
and fragmentation of tlie chromosomes occurs in 
some cells in mitosis at metaphase and anaphase 
After exposure of 25 minutes or longer some cells 
m mitosis show clumping of the chromosomes at 
met iphasc As the time of exposure increases there is 
increase m sue and alteration in structure of the cyto 
plasm nucleus and nucleolus of some fully formed 
cells After an exposure of 60 minutes affected cells 
become disorganised and eventu illy cytoplasm and 
nucleus break up and appear to go into solution m 
the surrounding medium W B Hardy and Ida 
Doubleday Boundary lubrication the latent penod 
and mixtures of two lubricants — C T R Wilson 
Investigations on X lays and p rays by tho cloud 
method Iff: I — X rays The tracts of the electron 
ejected from the atom which emits the quantum of 
radiation and thit of the electron ejected from the 
itom which absorbs the radiation can be identified 
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Two classes of p ray tracks are produced m air by 
the prunaiy action of X radiation of wave length 
less than about o 5 A (a) those of ejected electrons 
with initial kinetic energy compar iblc to a quantum 
of the incident radiation ana (b) tracks of very 
short range The short range electrons arc ejected 
nearly along the direction of the primary X rays 
The short range tricks are prob ibly related to the 
phenomena which have led to the postulation ot a 
* J radiation Of the ordinary long r inge tracks 
the majority have a large forward component com 
parable witn the lateral component aDout jo per 
cent are ejected ilmost exactly it right angles 
to the primary X ray beam others have a large 
backward component Partial polarisation of the 
pnmiry beams is indicated by the direction of 
ejection of a number of the p particles being in one 
plane— that containing the direction of the cathode 
rays m the X-w lute p rays in ur exposed to 
X rays frequen^ occur in pairs or groups 1 he 
pairs probably consist of one X electron ejected by 
the direct iction of the primary rays and ot i 
second electron ejected by the coml ned action of 
primary rad la tic n and of the K radiation from the 
itom from which the first electron was ejected 
Pt II — P rays Die tricks of fast ^jaiticles re 

very neirlv straight over distances of sever il ccnti 
metres Near the end of their range the dcvutions 
ire of three kinds (a) sudden deviations often 
through Urge angles up to 181 the results of i close 
apj roach to the nucleus of an attrn (6) sudden 
deviations ranging up to 45 0 due to a close appioach 
to in electron which is m consequence ejected to 
form 1 branch track generally approxim itcly at 
right ancles to the deflected primary trick (e) 
gradual devi lhons due to an accumul ition of devi 1 
tions of (a) or ( b ) type 1 he range of the p r ly as 
measured along the tiack is apj roxiniatt ly pro 
jxirtional to the suuaic ot the kinetic energy or to 
the fourth power of the velocity (Wlnddington s law) 
frr ranges from about o 1 m to j cm the range 
is 1 cm when the kinetic cncigy of the pirticle is 
about 21000 volts The prnnuy lomsition (1 e 
number of atoms from which electrons ire ejected 
by the direct action of primary p lays) is ibout 
90 per cm fc r a velocity of io w cm per sec and is 
approximately inversely as the square of the velocity 
Tne total ionisation per cm including that due 
to secondary p particles of range ti o short to foim 
visible branch tracks is about thret or four times 
is 1 irge as the primary In portions of some of the 
tracks not only is the primary ionisation recorded 
but also the ions which each of these electrons has 
itself produced may be counted —C V Raman and 
K R Ramanathan The molecular scattering of 
light m carbon dioxide at high pressures — W A 
Davis aud J V Eyre The discontinuity of the 
hydration process G M B Dobion A flicker 
type of photoelectric photometer giving high pre 
cisirn — H D Smyth The ionisation of nitrogen 
by electron impact — G M B Dobion Measure 
ments of the sun s ultra violet radiation and its 
absorption m the earth 8 atmosphere — H Hartndge 
and r J W Roughton A method of measuring 
the velocity of very rapid chemical reaction* — 
W 1 Aatbury The crystalline structure of anhydrous 
racemic acid — L Ponder lhc measurement of 
percentage h-emolysis I — H M Fox Lunar 
periodicity m reproduction — Marjory Stephemon and 
Mirg iret D Whetham Studies in the fat metabolism 
°l the Tmiothy grass bacillus II Carbon balance 
|h«et and respiratory quotient — H R Hewer 
studies in amphibian colour changes II — R H 

Burne Some peculiarities of the blood vascular 
system of the Porbeagle shark (Lanina Cpmubtca) I 
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— A £ Boycott and C Diver The inheritance of 
sinistrality m Ltmneza peregra 

Edinburgh 

Royal Society May 21 — Prof F O Bower 
president in the chair — R Kidston and W H 
Lang (1) On Palaopitys MtUert (McNab) The 
original specimen of this st«m with secondary 
thickening wis described by Hugh Miller and later 
named by McNib A second specimen discovered 
by the Geological Survey ot Scotland includes the 
pnmiry centnl region 1 5 mm in diameter sur 
rounded by 1 zone of secondary xylem about 1 cm 
thick The secondary wood consists of tracheides 
and medullary rays The tnchcides aic remarkable 
m having nniltiscnate porose pitting on both radial 
ind tongenti il walls Tne primary central axis 
appears to have consisted of tracheides without 
admixture of parenchyma l here is evidence of 
strands if proloxylem consisting of narrow spiral 
tracheides close to the penpherv of the pnmary 
xylem just within thL secondary wood In the 
absence of any traces going to lateral appendages it 
is impossible to determine the affinities of this 
complex stem It might hive belonged t> some 
gymne spermous plant but it is equally possible that 
it w is the stem of some archaic ptend iphyte of the 
Middle Okl Red Sandstone Period (2) Notes on 
fossil plants from the Old Red Sa idstone of Scot 
land I Ihckltngt 1 h Iwardi K and L Under this 
name a unique specimen of a Middle Oltl Red Sand 
stone plant is describe d and figured It was eliscovercd 
nnny years ago by the late Mr G Edward and is 
preserved in the University of Mmchcster Museum 
It occurs as an incrustation ind suggests comparison 
with a plant of the nature of the Rhvniaceae spread 
out on a slab of C nthness 11 igstone Diverging from 
an obscure basal region is a tuft of linear ixes with 
out lcivcs but branched dichotomy usly and later 
ally There are indications of the presence of a 
slcn ler ccntr il strand Many of the stems terminate 
in oval cubonised be dies that are evidently large 
sporangia I he pi int is compared with Rhyma and 
Home 1 which art known as petrifactions from the 
Rhyme thert — W T Gordon The genus Pitys 
Fossil trees belonging to this genus h ive been known 
since 1831 and it was in describing these specimens 
that thin sections of fossil wood were first used A 
rttent discovery at Gullane h is disci sed twigs and 
stems of tins type in some cises still cVitned in 
bark and in two specimens with leaves attached 
These leaves resemble petioles in their structure and 
arc undoubtedly 1 hyllodes Ptty% dayx aff rds evi 
dence of the phyllode theory of leaf formation in 
gymnos perms Pitys shows marked rescmbl ince to 
Anucann as reg irds the structure of the wood (recog 
nised long ago) and the leaf traces and leives 

Paris 

Academy of Sciences Jui e 11 — M Albm Haller in 
the chair — Edouird I m beaux The irtesian basins 
of Australn A map if Australia is reproduced 
showing the artesian basins kniwn at the j resent 
time tnkon from the report cf the interstate con 
ferencc on artesian witcr held at Adeludc 111 1921 — 
M Jean Pemn was elected a member ot the section 
of generil physics in s cession to the lite M T 
Bouty — Paul Montel Algcbruc relations of class 
one or zero — Rend Gamier Uniform functions of 
two independent variables defined by the inversion 
of an algebraic system to total diflerentials of tbs 
fourth order — Charles N Moore T he summability 
of CesAro for double houner s senes — Louis Bachelier 
The general problem of discontinuous statistics — 
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St inislas Millot Simplified solutions of problems of 
T aplict c n the probability of cause s 1$ Hoitinsk/ 
Iho ( (jiuhliniim ol electricity on i cylindrical suifacc 
— 111 Pe Donder Synthesis of the graviflc — 
Adolphe Lepape The radioactivity of the springs 
from s me w lining pi ices in the Pyrenees (Bagn^res 
de 1 uch< n Vcinct lcs Tsc tides lhuds) and of the 
C tnti it PI itcau (1 1 Bouiboule hoy at Sunt Ntct urc 
Sul lcs Huns) Dctemun ttions of tin ridium cm tn 
ation m g ist and w iters lrom foity foul spungs 
bcirch loi tlu thorium emmitun g hi mostly 
negative r< suits a few springs only she wing i trace — 
Altxrt Nodon ihe relitions Ixtwun tilt radio 
utivity of radium and the activity of sol ir r idiations 
— b Bounon and E Rouyer llic dote munition of 
double s tits in solution by llit Ixnhng point method 
A discussion of the vihdity rf the rule of nuxtuics 
as applied to the boiling point elevations of solutions 
of two eleetiolytcs J icques Bardet The ire 
spectrum of ccltium The material usid cont uned 
as impurities cnly zirconium and i trite of lead and 
was obtained fiom zircons from Hiazilnn monizite 
sand t\ ave lengths of the hnes m tlu regiein lietween 
2300 and 3500 A ate given Piul Pascal Re 
seaiclus f n the constitution of itisoluhle ilkihnc 
metaphosph ites The insoluble alkaline met tphos 
pbatts u< not monometaphosph ites but furnish a 
remirkahli example of colloids prepared it i temper 1 
tuie of ibout 850° t The norm tl formuli MPO, 
should be restricted to the silts cbt lined stirting 
with illiy I hexanu t iphosphatc S Glixelli Jhc 

influence of neutril salts on the silica gels The aud 
properties of colloid il silici ire incicascd by the 
iddition of silts of the alkalis th< effects observed 
con be e\nl uned by assuming that the (OH) 10ns ire 
adsorlx <1 by the p irtieles of sihea \ Mailhe Ihe 
catilytie di eoinjiosition ot the imhdcs An account 
of the dtcompositi m of acetanilide it too" <_ m the 
presence of nickel ind of copper — R Fosse md A 
Hieulle Xinthyl denvitives ol iDophimc icid 
tlnosmanunc ind of allantomc Conrad Kilian 11k 
folds ot the 1 issilun enclosure oi the ccntial 
Siliinn nnssif ct \hagg ir —A Boit Tlu r61e ot 
the superficiil U Ids in the stiuiture ot the foimntion 
at Moivan — Ch Maurain ind Mme de Madinhac 
The secular v irt ition of tlu intensity of the tcmstrnl 
magnetic held at P ms H tuer has suggi stecHhe use 
of a loeil mignetic constint C» -\/ 1 1*+ 
where H and / ire the liori/ontil ind vcitic 1 corn 
ponents of the magnetic held at my point Trom 
an « x i mm ition of the iee» rds for ( onnbi 1 Pola 
Pins fvew Green wuh md De Bill it is shown tli it 
G reached t m iximum in 1902 the value of G 

increases with the lititudc of the stitions — T Giral 
and b V Gila The use of sodium chloride as 1 
standard in the estimition of the lnlogtns in sea 
w iter The silts present in sea water hive no 
appreciable influence on the quantitative dctcimma 
tion of chlorine — J J Thomasset Relations between 
the dentine md dentil enamel in 1 fossil fish (Sargo 
don) — P Bugnon The homologies of cotyledonous 
leaves — L Blaringhem Heredity in mosaic of the 
doubling of the flowers in C ardamine pratensis — 
A Guillaumin The v icuum as a means of prolonging 
tht germinating f iculty of seeds heeds of radish 
wheat md lettuce after preservation in a vieuum in 
the d irk foi 12 years showed unimp lued powers of 
germination -A de Puymaly The adaptation to 
atrial hfcotagreen ilgi (C hlamvdomonas fungtcola ) — 
Muc Bndel Biochcmic il study of the composition 
of Monotropa Hypopitys a new glucosidc monotro 
peine The new glucosidc was isolated in a pure 
ciystallinc tondition 2 gm being obtained from 
5200 gm of material It 13 hydrolysed by emulsion 

NO 2801, VOL 1 1 2] 


giving a blue precipit ite Monotroperae is not 
identical with lueubme — Charles Henry A new test 
for sense of touch — Jules Courtier Experiments on 
a new test for the sense of touch Results of the 
application of the method described in the preceding 
communication to nineteen subjects — P Matson and 
1 ouis Berger A new mode of intern il secretion — 
I ouis Deilient T lie measurement of arterial pressure 
by the bleeding method A nry < x let hdftno- 
dynamomctiie method ind present ipplication The 
irtery is punctured by a hollow needle communicating 
with 1 delicate prissurc giugc of the aneroid type 
Ihe instrument befoic use is filled with a saline 
solution to prevent coagulation — J Lopex-Lomba 
C h inges of wc ight of the organs of the guinea pig 
during G avitaminosis F Franchette Ihe pneumo- 
an-psthesiograph An account of instrument 
designed to ev iluatc and record the implitude and 
frequency of the lcspiratory movements during 
incsthcsia Fmile F Terroine and II Barthilemy 
The composition of the eggs in the eouise ot ovogenesis 
in the brown frog ( haita fused) — M Caille and E Viel 
Ihe detection of snnll qu entities of intimony ind 
bismuth m biologic il liquids An application of the 
ontipynne potassium iodide re igent descubed m an 
eirlier eonununic ition M Lemoigne Ihe pro 
duetion of p oxybutyne acid by certain bacteria of 
the D •.ul tilts gtoup — t liarlis Perex Hie casting 
of tlu shell of d<( i]xxl crust lee ms c urymg p irosites 
(I picanda) Hens Ephrusn Tile scxuility of 
Clara sjuamata C Levaditi md J Nicolau Tissue 
immunity in neurotiopc cclodermosis — Fmile 
Gautrelet Monomethylorthophospho s ilieyhc acid 
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The Structure of the Atom 

By Prof N Bohr 


The General PiCTURr of the Atom 


T ill present state of itnmie theory is characterised 
by the fact tli it w c not only belies e the existent c 
ot atoms to be prosed Lcyond a. doubt, but also we 
e\ en belies c tint we have in intimate knowledge of the 
constituents of the individual itoms I einnot on 
this occasion „ive a survey of the scientific dcvclcp 
ments thit have led to this result 1 will onlv ret ill 
the discover) of the electron towards thi close of the 
last ccntur), which furnished the direct verifieition 
ind led to a conclusive formulition of the conception 
of the itomic niturc of electricity which hid ev Hid 
since the discovers b> laridiv of tin fundimcntal 
liws of cl(ctrol)sis and Berzelius s electrochemical 
theory and h id its gre itest triumph m the elec trolv ti 
dissolution theory of Arrhenius I his discovery of 
the electron and elucidation of its properties wis tht 
result of the work of a lirgc number ol investigators, 
imon., whom Ttnird and J J Iliomson ma\ bt 
particulirly mentioned The latter especially his 
m ide verv important contributions to our subject by 
his ingenious attempts to develop ideis about atomic 
constitution on the liasis of the electron theory The 
present state of our knowledge of the ckmtnts cf 
atomic structure was reached, however by the dis 
rovery of the atomic nucleus which we owe to Ruther 
ford whose work on the radioactive sul stances 
disc overed tow irds the c lose of the last century h is 
much enriched physicil and chemical science 

\rcoiding to our present conceptions an item of 
an tlcmenl is built up of a nucleus thit has 1 positive 
ekctrical charge and is the scat of by far the greatest 
part rf the atomic miss, together with a number of 
electrons ill having the same negative ihir„e and 
mass, which move at distances from the nucleus that 
are very gre it compared to the dimensions of the 
nucleus or of the dec trons themselves In this picture 
we at once sec a striking resemblance to a planetary 
system, such as we have m our own solar system 
Just os the simplicity of the laws thit govern the 
motions of the solar system is intimately connected 
with the circumstance that the dimensions of the 

1 Lectin delivered at Storkbolm December it 193a on the 0 ca»K>n 
ol the receipt ol tba Nobel pn*» m uhyiia foe the year 1933 S ngltsh 
tramhtKa by Dr Frank C Hoyt V 


moving bodies art small in relation to the orbits, so 
the corresponding relations m atomic strut turr provide 
us with an explination of in essential feature of 
nitural phenomena in so far as these depend on the 
properties of the dements Tt makes clear at once 
that these properties c in be div ided into two sharply 
distinguished classes 

To the first class lx. long most of the ordinary 
physical ind chemical properties of subst inces surh as 
their stite ot aggregation, colour, and chemical re- 
activity These properties depend on the motion of 
the electron system and the way in which this motion 
dian B es under the influence of different external 
actions On account of i lit, lirgo m iss of the nucleus 
idalivc to that of the electrons and its smallness in 
comparison to the electron orbits, the electronic 
motion will depend only to a very smill extent on the 
nuclear miss and will be determined to a dose 
approximation soldy by tht total electrical charge 
of the nucleus J spec i illy the inner structure ot the 
nucleus and the w ly in which the charges ind masses 
arc distributed among its separate particles will have 
a vanishingly small influence on the motion of the 
electron system surrounding the nucleus On the 
other hind the structure of the nucleus wdl be 
responsible tor the second class of properties that 
are shown in the radioactivity of substances In the 
1 idioictive processes wi meet with an explosion of 
the nucleus whereby positive or negative particles, 
the so called » and H paTticlcs are expelled with very 
great velocities 

Our conieptnns cf itomi structure afford us, 
thciefort, an immediate explanation ot tht complete 
Ink of mtcrck pt ndence hctwcin thi two classes of 
properties, which is most str kingly shown m the 
cxisltnce of sul stancts w hie h hav c to an extraordinarily 
dose approximation the same ordinary physical and 
ehcmieal properties cvm though the atomii weights 
art not the sam« and tht radioaitive pio|xrties are 
completely different Sut h subst ant rs, of the existence 
of whieh the first evidence was tound in the work of 
Soddy and other investigators on the chemical properties 
of the ladioactivc elements, are called isotopes with 
reference to the classification of the elements according 
to ordinary physical and chemical properties It is 
A3 
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not nettss iry for me to state here how it has been 
shown m recent years that isotopes are found not 
onlv among the radioactive elements, but also among 
ordiniry stable elements, m fact, a large number 
of the latter that were previously supposed simple 
have been shown by Aston s well known investigations 
to insist of t mixture of isotopes with different 
itomi weights 

The question of the inner strmture of the nucleus 
is still but little understood although a method of 
att lek is ifforded by Rutherford s experiments on the 


lines The meaning of the square brackets around 
certain senes of elements in the later penods, the 
properties of which exhibit typical deviations from 
the simple pcnodicity in the first penods will be dis 
cussed later 

Tn the dev elopment ot the theory of atomic struc- 
ture the cliaractenstic features of the natural system 
have found a surpnsinglv simple interpretation Thus 
we are led to ussumi that the ordinal number of 
an element m the penodic table the so called atomic 
number is just equal to the number of electrons 


disintegration of atomic nuclei by boml ird 
ment with 1 p irticles Indeed these expen 
ments may Ik said to open up a new epoch 
in naturil philosophy in that for the first 
time the irtifmal transformation if one 
element into mother / 

has been iccomphshed t19K 31 WI 

In what follows how fajyV 

ever wi shill snfine //ItiTi l- W7.N 


SB 

fC /t-SivS 

7/r — fjp\ 

1 0 — tts\ 
9r — na\ 
io a . — ts/>\ 


ourselv es to a consider \\V33A S/Si \ 

ution of the ordiniry \V g \ 

physical and chcmi<al 

properties of the ele V 

ments end the attempts which hive leen ' 
made to explain them on the basis of the 
eoniepts just outlined 

It is well known that the elements an be 
arranged as regards their ordiniry ph>sieal 


which move abiuMhe nucleus in the 
neutral atom In an imperfect form, 
this law was first stated by Van 
den Broek it wis however fore 
shadowed by J J Thomsons in- 
vestigations of the number of elec- 
trons in the atom as well as by 
Rutherford s measurements of the 
clnr„i on the atrmic nucleus As 
wi shall set convincing support for 
this law has since been obtained in 
various ways especially by Moseley s 
famous investigations of the X ray 
spectra of the elements Wi miy 
perhaps also point out how the 
simple connexion between atomic 
number and nuclear charge offers an 
explanation of the laws governing 
the changes in rhemical properties 
of the elements after expulsion of 
* or IS particles which found a 
simple formulation- in the so called 
radioactive displacement law 

Atomic Stability and Fiectro 
dynamic Theory 


and chemical properties in a natural yslem 


As soon os we try to trace a 


which disphys most suggcstivclv the peeulnr re 
lutionships between the different elements It was 
recognised for the first time hv Mendeleeff and 
Iotliar Meyer thit when the elements are irranged 
in an order which is practically that of thur atomic 
weights their chemical and physical properties show 
a pronoune ed periodic it> A diagr immatic representa 
tion of this so c died penodic table is given in I lg 1 
where however the elements are not arranged in the 
ordinary way but in a somewh it modified form ot a 
table first given by Julius Thomsen who has also 
made import mt contnbutions to science in this 
domain In the figure the elements are denoted by 
their usual chemical symbols, and the different vertical 
c olumns indicate the so c ailed periods The elements 
in successive columns which possess homologous 
chemical and phv sical properties are connected with 


more intimate connexion between the properties 
of the elements ind atomic structure, we encounter 
profound difficulties, in that essential differences 
between an atom and a planetary system show 
themselves here in spite of the analogy we have 
mentioned 

The motions of the bodies m a planet iry system, 
even though they obey the general law of gravitation, 
will not be completely determined by this law alone, 
but will depend largely on the previous history oi 
the system Thus the length of the year is not 
determined by the masses of the sun and the earth 
alone, but depends also on the conditions that existed 
during the formation of the solar system, of which 
we have very little knowledge Should a sufficiently 
large foreign body some day traverse our solar system, 
We might among other effects expect that from that 





3i 


Supplement to “ Nature'' July 7, 1973 


day the length of the year would be different from 
its present value 

It is quite otherwise in the case of atoms The 
definite and unchangeable properties of the elemtnts 
demand that the state of an atom cannot undergo 
permanent changes due to external actions As soon 
as the atom is left to itself again, its constituent 
particles must arrange their motions in a manner 
which is completely determined by the dectnc 
charges and masses of the particles Wc hast the 
most convincing evidence of this in spectra that is, 
m the properties of the radiation emitted from sub 
stinces in certain circumstances, which can lx 
studied with such great precision . It is well known 
tliat the wave lengths of the spectral lines of a sub- 
stance, which can in many cases be measured with an 
accuracy of more than one part in a million, are, in 
the same external circumstances, always exaetl} the 
same within the limit of error of the measurements, 
and quite independent of the previous treatment 
of this substance It is just to this circumstance 
that we owe the great importance of spectral 
analvsis, which has been such an invaluable aid to 
the chemist in the search for new elements, and lm 
also shown us that even on the most distant bodies 
of the universe there occur elements with txwtly the 
same properties as on the earth 
On the basis of our picture of the constitution of 
the atom it is thus impossible, so long as we restrict 
ourselves to the ordinary mechanical laws, to account 
for the c hara< tenstic atomic stability which is required 
for an explanation of the properties of the elements 
lhe situation is by no means improved if we 
also take into consideration the well known electro 
dynamic laws which Maxwell succeeded m formulating 
on the basis of the great discoveries of Oersted and 
1 araday in the first half of the last century Maxwell s 
theory has not only shown itself able to account for 
the already known electric and magnetic plu nomen 1 
in all their details, but has also celebrated its greatest 
triumph 111 the prediction of the electromagnetic waves 
which wei* discovered by Hertz, and are now so 
extensively used in wireless telegraphy 
hor a time it seemed as though this theory would 
also be able to fumish a basis for an explanation of 
the details of the properties of the elements, after 
it had been developed, chiefly by Lorent/ and Larmor, 
into a form consistent with the atomistic conception 
of electricity I need only remind you of the great 
interest that was aroused when Lorentz, shortly after 
the discovery by Zeeman of the characteristic changes 
that spectral lines undergo when the emitting substance 
is brought into a magnetic field, could give a natural 
and simple explanation of the main features of the 


phenomenon Lorentz assumed that the radiation 
which wc observe in a spectral line is sent out from 
an electron executing simple harmonic vibrations 
about a position of equilibrium in precisely the same 
manner as the electromagnetic waves in radio-telegraphy 
ire sent out bv the electric oscillations m the antennae 
He also pointed out how the alteration observed by 
7 ceman in the spectral lines corresponded exactly 
to the alteration in the motion of the vibrating electron 
w hich one would expect to he produc ed by the magnetic 
field 

It was, however, impossible on this basis to give 
a closer explanation of the spectra of the elements, 
or even of the general type of the laws holding with 
great exactness for tht wave lengths of lines in these 
spectra, which had been established by Balmer, 
Rycllxrg, and Ritz Alter we obtained details as 
to the constitution of the atom, this difficult) lx came 
still more manifest, in fact, so long as wc confine 
ourselves to the classical clictrodynannc theory wc 
cannot even understand why we obtain spectra con 
sisting of shirp lints it all This theory tan even 
be said to be incompatible with the assumption of 
the existence ol atoms possessing the structure we 
have described, in that the motions of the electrons 
would claim a continuous radiation of energy from the 
atom, which would cease only when the electrons 
had fallen into the nucleus 

Tuc OrICIN OF THk QUANTUM THLORY 

It has, however been possible to avoid the various 
difficulties of the elec trod ynamic theory by introducing 
concepts borrowed from the so called quantum theory, 
which marks a complete depaiturc from the ideas 
that have hitherto been used for the explanation of 
natural phenomena This theory was originated by 
Planck, in the year 1900, in his investigations on the 
law of heat radiation, which, because of its independence 
of the individual properties of substances, lent itself 
peculiarly well to a test of tht applicability of the 
laws of classical physics to atomic processes 

Planrk considered the equilibrium of radiation 
Ixtwecn a number of sv stems with the same properties 
as those on which Lorent/ had based his theory of 
the 7 eeman effect, but he could now show not only 
that classical physics could not account lor the 
phenomena of heat radiation, but also that a complete 
agreement with the experimental law could be obi uned 
jf — in pronounced contradiction to ilassical theorv — 
it were assumed that the energv of the vibrating 
electrons could not change continuously, but only 
in such a way that the energy of the system always 
remained equal to a whole number of so called energy- 
quanta The magnitude of this quantum was found 
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to be proportional to the frequency of oscillation of 
the particle which in accordance with classical 
concepts, wai> supposed to be also the frequency of 
the emitted radiation The proportionality factor 
had to be regarded as a new universal constant 
since termed Planck’s constant, similar to the 
vcbutv of light and the charge and mass of the 
electron 

Plant kb surprising result stood at first completely 
isolated in natural science but with Lmstcin s significant 
contnbutions to this subject a few years after, a great 
vinetv of applications was found In the first place, 
T instein pointed out that the condition limiting the 
amount of vibrational energy of the particles could be 
tested by investigation of the specific heat of crystalline 
bodies since in the case of these we have to do with 
similar vibrations, not of a single electron, but of whole 
atoms about positions of equilibrium in the crystal 
lattice Einstein was able to show that the expen 
ment confirmed Planck s theory, and through the 
work of later investigators this agreement has proved 
quite complete Furthermore Lmstcin emphasised 
another consequence of Planck s results namelv, that 
radiant energy could only be emitted or absorbed 
by the oscillating particle in so called quanta of 
radution the magnitude of each of which was equal 
to Plane k s constant multiplied by the frequency 

In his ittempts to give an interpretation of this 
result, Einstein was led to the formulation of the 
so called hy pothesis of hght quanta, according to 
which the radiant energy, in contradiction to Maxwell t> 
electromagnetic theory of light, would not be pro 
pagated as electromagnetic waves, but rather as 
concrete hght atoms, each with an energy equal to 
that of a quantum of radiation This concept led 
Einstein to his well known theory of the photo electric 
effect This phenomenon, which had been entirely 
unexplainable on the classical theory, was thereby 
placed m a quite different light, and the predictions 
of Einstein s theory have received such exact expen 
mental confirmation in recent years, that perhaps 
the most exact determination of Planck s constant 
is afforded by measurements on the photo electric 
effect In spite of its heunstic value, however, the 
hypothesis of light quanta, which is quite irreconcilable 
with so called interference phenomena is not able 
to throw light on the nature of radiation I need 
only recall that these interference phenomena con- 
stitute c ir only means of investigating the properties 
of radialnn and therefore of assigning any closer 
meaning to the frequency which m Einstein’s theory 
fixes the mag. itudc of the light-quantum 

In the following years many efforts were made to 
apply the concepts of the quantum theory to the 


question of atomic structure, and the principal emphasis 
was sometimes placed on one and sometimes on the 
other of the consequences deduced by Fuistem from 
Planck s result As the best known of the attempts 
in this direction, from wluch, however, no definite 
results were obtained, I may mention the work of 
Stark, Sommerfeld, Hasenohrl Haas, and Nicholson 
From this period also dates an investigation by 
Bjerrum on infra red absorption bands, which, although 
it had no direct bearing on atomic structure, proved 
significant for the development of the quantum theory 
He directed attention to the fartg^^Ht the rota- 
tion of the molecules in a gas might be investigated 
by means of the changes in certain absorption lines 
with temperature At the same time he emphasised 
the fact that the effect should not consist of a con- 
tinuous widening of the lines such as might be expected 
from classical theory, which imposed no restrictions 
on the molecular rotations, but in accordance with 
the quantum theory he predicted that the lines should 
be split up into a number of components corresponding 
to a sequence of distinct possibilities of rotation 
Phis prediction was confirmed a few years later by 
Fva von Bahr, and the phenomenon may still be 
regarded as one of the most striking evidences of the 
reality of the quantum theory, even though from our 
present point of view the original explanation has 
undergone a modification m essential details 

I'm! Quantum Theory or Atomic Constitution 
The question of further development of the quantum 
theory was in the meantime placed in a new light 
bv Rutherford’s discovery of the atomic nucleus (1911) 
As we have already seen, this discovery made it quite 
clear that by classical conceptions alone it was quite 
impossible to understand the most essential properties 
of atoms One was therefore led to seek for a formula- 
tion of the principles of the quantum theory that 
could immediately a< count for the stability in atomic 
structure and the properties of the radiation sent 
out from atoms of which the observed properties of 
subst inces bear witness Such a formulation was 
proposed (1913) by the present lecturer in the form 
of two postulates, which may be stated as follows 

1 Among the conceivably possible states of 
motion m an atomic system there exist a number 
of so called stationary states which, in spite of 
the fact that the motion of the particles m these 
states obeys the laws of classical mechanics to 
a considerable extent, possess a peculiar, mechanic- 
ally unexplainable stability, of such a sort that 
every permanent change in the motion of the 
system inust consist in a complete transition from 
one stationary state to another 
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2 While in contradiction to the classical 
electromagnetic theory no radiation takes place 
from the atom m the stationary states themselves, 
a process of transition between two stationary 
states can be accompanied by the emission of 
electromagnetic radiation, which will have the 
same properties as that which would be sent 
out according to the classical theory from an 
electrified particle executing an harmonic vibra- 
tion with constant frequency This frequency v 
has, however, no simple relation to the motion 
of the particles of the atom, but is given by the 
relation 

Av-E'-E', 

where A is Planck’s constant, and E' and E' are 
the values of the energy of the atom in the two 
stationary states that form the initial and final 
state of the radiation process Conversely, irradia- 
tion of the atom with electromagnetic waves of 
this frequency can lead to an absorption process, 
whereby the atom is transformed back from the 
latter stationary state to the former 
While the first postulate has in view the general 
stability of the atom, the second postulate has chiefly 
in view the existence of spectra with sharp lines 
Furthermore, the quantum theory condition entering 
in the last postulate affords a starting point for the 
interpretation of the laws of senes spectra The 
most general of these laws, the combination pnnciple 
enunciated by Ritz, states that the frequency v for 
each of the lines in the spectrum of an element can 
be represented by the formula 

v-T'-T', 

where T' and T' are two so-called “ spectral terms ” 
belonging to a manifold of such terms charactenstic 
of the substance m question 

According to our postulates, this law finds an 
immediate interpretation in the assumption that the 
spectrum is emitted by transitions between a number 
of stationary states m which the numerical value of 
the energy of the atom is equal to the value of the 
spectral term multiplied by Planck’s constant This 
explanation of the combination principle is seen 
to differ fundamentally from the usual ideas of 
electrodynamics, as soon as we consider that there 
is no simple relation between the motion of the atom 
and the radiation sent out The departure of our 
considerations from the ordinary ideas of natural 
philosophy becomes particularly evident, however, 
when we observe that the occurrence of two spectral 
lines, corresponding to combinations of the same 
spectral term with two other different terms, implies 
that the nature of the radiation sent out from the 
atom is not determined only by the motion of the 


atom at the beginning of the radiation process, but 
also depends on the state to which the atom is trans- 
ferred by the process 

At first glance one might, therefore, think that it 
would scarcely be possible to bnng our formal explana- 
tion of the combination pnnciple into direct relation 
with our views regarding the constitution of the atom, 
which, indeed, are based on expenmental evidence 
interpreted on classical mechanics and electrodynamics 
A (loser investigation, however, should make it clear 
that a definite relation may be obtained between the 
spectra of the elements and the structure of their 
atoms on the basis of the postulates 

The Hydrogen Spectrum 

The simplest spectrum we know is that of hydrogen 
The frequencies of its lines may be represented with 
great accuracy by means of Balmer’s formula 



where K is a constant and »' and n" are two integers 
In the spectrum wc accordingly meet a single senes 
of spectral terms of the form K/n», which decrease 
regularly with increasing term number n In accord- 
ance with the postulates, wc shall therefore assume 
that each of the hydrogen lines is emitted by a transi- 
tion between two states belonging to a senes of 
stationary states of the hydrogen atom in which the 
numencal value of the atom’s energy is equal to AK/» S 
Following our picture of atomic structure, a hydrogen 
atom consists of a positive nucleus and an electron 
which— so far as ordinary mechanical conceptions are 
applicable — will with great approximation desenbe a 
periodic elliptical orbit with the nucleus at one focus 
The major axis of the orbit is inversely projiortional 
to the work necessary completely to remove the 
electron from the nucleus, and, in accordance with 
the above, this work in the stationary states is just 
equal to AK/n* We thus arrive at a manifold of 
stationary states for wluch the major axis of the 
electron orbit takes on a series of discrete values 
proportional to the squares of the whole numbers 
The accompanying Fig 2 shows these relations 
diagrammatically For the sake of simplicity the 
electron orbits in the stationary states are represented 
by circles, although m reality the theory places no 
restriction on the eccentricity of the orbit, but only 
determines the length of the major axis The arrows 
represent the transition processes that correspond to 
the red and green hydrogen lines, Ha and H/8, the 
frequency of which is given by means of the Balmer 
formula when we put n'-2 and n'*»3 and 4 respect- 
ively The transition processes are also represented 
which correspond to the first three lines of the senes 
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of ultra-violet lines found by Lyman m 1914, of which 
the frequencies are given by the formula when n is put 
equal to i, as well as to the first line of the infra-red 
series discovered some >ears previously by Paschen, 
which are given by the formula if n' is put equal to 3 
This explanation of the origin of the hydrogen 
spectrum leads us quite naturally to interpret this 
spectrum as the manifestation of a process whereby 
the electron is bound to the nucleus While the 
largest spectral term with term number 1 corresponds 
to the final stage in the binding process, the small 
spectral terms that have larger values of the term 
number correspond to stationary states which represent 
the initial states of the binding process, where the 



electron orbits still have large dimensions, and where 
the work required to remove an electron from the 
nucleus is still small The final stage in the binding 
process we may designate as the normal state of the 
atom, and it is distinguished from the other stationary 
states by the property that, in accordance with the 
postulates, the state of the atom can only tic changed 
by the addition of energy whereby the electron is 
transferred to an orbit of larger dimensions correspond- 
ing to an earlier stage of the binding process 
The size of the electron orbit m the normal state 
calculated on the basis of the above interpretation 
of the spectrum agrees roughly with the value for the 
dimensions of the atoms of the elements that have 
been calculated by the kinetic theory of matter from the 
properties of gases Since, however, as an immediate 
consequence of the stability of the stationary states 
that is claimed by the postulates, we must suppose 
that the interaction between two atoms during a 
collision cannot be completely described with the aid 
of the laws of classical mechanics, such a comparison 
as this cannot be earned further on the basis of such 
considerations as those just outlined 
A more intimate connexion between the spectra 
and the atomic model has been revealed, however, 


by an investigation of the motion in those stationary 
states where the term number is huge, and where 
the dimensions of the electron orbit and the frequency 
of revolution in it vary relatively little when we go 
from one stationary state to the next following It 
was possible to show that the frequency of the radiation 
sent out durmg the transition between two stationary 
states, the difference of the term numbers of which 
is small in comparison to these numbers themselves, 
tended to coincide in frequency with one of the 
harmonic components into which the electron motion 
could be resolved, and accordiUf^Mnlso with the 
frequency of one of the wave trains m the radiation 
which would be emitted according to the laws of 
ordinary electrodynamics 

The condition that such a coincidence should occur 
in this region where the stationary states differ but 
little from one another proves to be that the constant 
in the B aimer formula can be expressed by means of 



where e and m are respectively the charge and mass 
of the electron, while h is Planck’s constant This 
relation has been shown to hold to within the con- 
siderable accuracy with which, especially through the 
beautiful investigations of Millikan, the quantities 
e, m, and A are known 

This result shows that there exists a connexion 
between the hydrogen spectrum and the model for 
the hydrogen atom which, on the whole, is as close 
as we might hope considering the departure of the 
postulates from the classical mechanical and electro- 
dynamic laws At the same time, it affords some 
indication of how wc may perceive m the quantum 
theory, in spite of the fundamental character of this 
departure, a natural generalisation of the fundamental 
concepts of the classical electrodynamic theory To 
tlus most important question we shall return later, 
but first we will discuss how the interpretation of 
the hydrogen spectrum on the basis of the postulates 
has proved suitable in several ways, for elucidating the 
relation between the properties of the different elements. 

Relationships between the Elements 

The discussion above can be applied immediately 
to the process whereby an electron is bound to a 
nucleus with any given charge The calculations 
show that, m the stationary state corresponding to 
a given value of the number n, the size of the orbit 
will be inversely proportional to the nuclear chaige, 
while the work necessary to remove an electron will 
be directly proportional to the square of the nuclear 
charge The spectrum that is emitted durmg the 
binding of an electron by a nucleus with charge N 
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tunes that of the hydrogen nucleus can therefore be 
represented by the formula 

*-**&-*) 

If in this formula we put N- a, we get a spectrum 
which contains a set of lines m the visible region 
which was observed many years ago in the spectrum 
of certain stars Rydberg assigned these lmes to 
hydrogen because of the close analogy with the senes 
of lines represented by the Balmer formula It was 
never possible to produce these bnes in pure hydrogen, 
but just before the theory for the hydrogen spectrum 
was put forward, Fowler succeeded in observing the 
senes in question by sending a strong discharge 
through a mixture of hydrogen and helium This 
investigator also assumed that the 
lines were hydrogen lines, because 
there existed no experimental 
evidence from which it might be 
inferred that two different sub- 
stances could show properties 
resembling each other so much as 
the- spectrum in question and that 
of hydrogen After the theory 
was put forward, it became clear, 
however, that the observed hues 
must belong to a spectrum of 
helium, but that they were not 
like the ordinary helium spectrum 
emitted from the neutral atom. 

They came from an ionised helium 
atom which consists of a single 
electron moving about a nucleus 
with double charge In this way 
there was brought to light a new 
feature of the relationship between 
the elements, which corresponds 
exactly with our present ideas of 
atomic structure, according to which the physical and 
chemical properties of an element depend m the first 
instance only on the electnc charge of the atomic 
nucleus 

Soon after this question was settled the existence 
of a similar general relationship between the properties 
of the elements was brought to light by Moseley’s 
well-known investigations on the characteristic X-ray 
spectra of the elements, which was made possible 
by Laue’s discovery of the interference of X-rays m 
crystals and the investigations of W H and W L 
Bragg on this subject It appeared, in fact, that 
the X-ray spectra of the different elements possessed 
a much simpler structure and a much greater mutual 
resemblance than their optical spectra In particular, 
it appeared that the spectra changed from element 


to element in a manner that corresponded closely to 
the formula given above for the spectrum emitted 
during the binding of an electron to a nucleus, pro* 
vided N was put equal to the atomic number of the 
element concerned This formula was even capable 
of expressing, with an approximation that could not 
be without significance, the frequencies of the strongest 
X-ray lmes, if small whole numbers were substituted 
for n' and n* 

This discovery was of great importance in several 
respects In the first place, the relationship between the 
X-ray spectra of different elements proved so simple that 
it became possible to fix without ambiguity the atomic 
number for all known substances, and m this way to 
predict with certainty the atomic number of all such 


hitherto unknown elements for which there is a place 
in the natural system Fig 3 shows how the square 
root of the frequency for two characteristic X-ray 
lines depends on the atomic number These lines 
belong to the group of so-called K-lines, which are 
the most penetrating of the characteristic rays With 
very close approximation the pomts lie on straight 
lines, and the fact that they do so is conditioned 
not only by our taking account of known elements, but 
also by our leaving an open place between molybdenum 
(42) and ruthenium (44), just as in MendeUeff's 
original scheme of the natural system of the elements. 

Further, the laws of X-ray spectra provide a con- 
firmation of the general theoretical conceptions, both 
with regard to the constitution of the atom and the 
ideas that have served as a basis for the interpretation 
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of spectra Thus the similarity between X-ray 
spectra and the spectra emitted during the binding 
of a single electron to a nucleus may be simply inter- 
preted from the fact that the transitions between 
stationary states with which we are concerned in 
X-ray spectra are accompanied by changes m the 
motion of an electron in the inner part of the atom, 
where the influence of the attraction of the nucleus 
is very great compared With the repulsive forces of 
the other electrons 

The relations between other properties of the elements 
are of a much more complicated character, which 
originates m the fact that we have to do with processes 
concerning the motion of the electrons in the outer 
part of the atom, where the forces that the electrons 


exert on one another are of the same order of magnitude 
as the attraction towards the nucleus, and where, 
therefore, the details of the interaction of the electrons 
play an important part A characteristic example 
of such a case is afforded by the spatial extension 
of the atoms of the elements Lothar Meyer himself 
directed attention to the characteristic penodic cliange 
exhibited by the ratio of the atomic weight to the 
density, the so-called atomic volume, of the elements 
m the natural system An idea of these facts is given 
by Fig 4, m which the atomic volume is represented 
as a function of the atomic number A greater 
difference between tins and the previous figure could 
scarcely be, imagined While the X-ray spectra 
varj uniformly with the atomic number, the atomic 
•volumes show a characteristic jienodic change which 
corresponds exactly to the change m the chemical 
properties of the elements 


Ordinary optical spectra behave m an analogous 
way In spite of the dissimilarity between these 
spectra, Rydberg succeeded in tracing a certain 
general relationship between the hydrogen spec- 
trum and other spectra • Even though the spectral 
lines of the elements with higher atomic number 
appear as combinations of a more‘complicated manifold 
of spectral terms which is not so simply co-ordinated 
with a senes of whole numbers, still the spectral terms 
can be arranged in series each of which shows a strong 
similarity to the series of terms in the hydrogen 
spectrum This similarity appeaODB»the fact that 
the terms in each senes can, as Rydberg pointed out, 
be very accurately represented by the formula K/(n + a)*, 
where K is the same constant that occurs in the 
hydrogen spectrum, often called the 
Rydberg constant, while » is the 
term number, and « a constant 
which is different for the different 
senes 

This relationship with the hydro- 
gen spectrum leads us immediately 
to regard these spectra as the last 
step of a process whereby the neutral 
atom ts bmlt up by the capture and 
btndtng of electrons to the nucleus, 
one by one In fact, it is clear that 
the last electron captured, so long as 
it is in that stage of the binding 
process in which its orbit is still 
large compared to the orbits of the 
previously bound electrons, will be 
subjected to a force from the 
nucleus and these electrons, that 
differs hut little from the force with 
which the electron in the hydrogen 
atom is attracted towards the nucleus 
while it is moving in an orbit of corresponding 
dimensions 

The spectra so far considered, for which Rydberg’s 
laws hold, are excited by means of electric dis- 
charge under ordinary conditions and are often called 
arc spectra The elements emit also another type 
of spectrum, the so-called spark spectra, when they 
are subjected to an extremely powerful discharge 
Hitherto it was impossible to disentangle the spark 
spectra m the same way as the arc spectra Shortly 
after the above view on the origin of arc spectra 
was brought forward, however, Fowler found (1914) 
that an empirical expression for t^ie spark spectrum 
lines could be established which corresponds exactly 
to Rydberg’s laws with the single difference that the 
constant K is replaced by a constant four times as 
large Since, as we have seen, the constant that 
appears in the spectrum sent out during the binding 
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of an electron to a helium nucleus is exactly equal 
to 4 K, it becomes evident that spark spectra are due 
to the ionised atom, and that their emission corresponds 
to the last step but one tn the formation of the neutral 
atom by the successive capture and binding of electrons 

Absorption and Excitation or Spectral Lines 
The interpretation of the origin of the sjicctra was. 
also able to explain the characteristic laws that govern 
absorption spectra As Kirchhoff and Bunsen had 
already shown, there is a close relation between the 
selective absorption of substances for radiation and 
their emission spectra, and it is on this that the 
application of spectrum analysis to the heavenly 
bodies essentially rests Yet on the basis of the 
classical electromagnetic theory, it is impossible to 
understand why substances in the form of vapour 
show absorption for certain lines in their emission 
spectrum and not for others 
On the basis of the postulates given above we are, 
however, led to assume that the absorption of radiation 
corresponding to a spectral line emitted by a transition 
from one stationary state of the atom to a state of 
less energy is brought about by the return of the atom 
from the last-named state to the first We thus 
understand immediately that in ordinary circumstances 
a gas or vapour can only show selective absorption 
for spectral lines that arc produced by a transition 
from a state corresponding to an earlier stage in the 
binding process to the normal state Onlv at higher 
tempmtuies or under the influence of electric dis- 
charges whereby an appreciable number of atoms are 
being constantly disrupted from the normal state, 
can we expect absorption for other lines in the emission 
spectrum m agreement with the experiments 
• A most direct confirmation for the general inter- 
pretation of spectra on the basis of the postulates 
has also been obtained by investigations on the 
excitation of spectral lines and ionisation of atoms 
by means of impact of free electrons with given 
velocities A decided advance in this direction was 
marked by the well-known investigations of Franck 
and Ilertz (1914) It appeared from their results 
that by means of electron impacts it was impossible 
to unpart to an atom an arbitrary amount of energy, 
but only such amounts as corresponded to a transfer 
of the atom from its normal state to another stationary 
state of the existence of which the spectra assure us, 
and the energy of which can be inferred from the 
magnitude of the spectral term 
Further, striking evidence was afforded of the in- 
dependence that, according to the postulates, must 
be attributed to the processes which give rise to the 
emission of the different spectral lines of an element 


Thus it could be shown directly that atoms that were 
transferred in this manner to a stationary state of 
greater energy were able to return to the normal 
state with emission of radiation corresponding to a 
single spectral line 

Continued investigations on electron impacts, m 
which a large number of physicists have shared, have 
also produced a detailed confirmation of the theory 
concerning the excitation of senes spectra Especially 
it has been possible to show that for the tontsatton 
of an atom by electron impact an amount of energy 
is necessary that is exactly equal to the work required, 
according to the theory, to remove the last electron 
captured from the atom This work can be determined 
directly as the. product of Planck’s constant and the 
spectral term corresponding to the normal state, 
which, as mentioned above, is equal to the limiting 
value of the frequencies of the spectral senes connected 
with selective absorption 

The Quantum Theory of Multiply-Prriodic 
Systems 

While it was thus possible by means of the funda- 
mental postulates of the quantum theory to account 
directly lor certain general features of the properties 
of the elements, a rloscr development of the ideas 
of the quantum theory was necessary in order to 
account for these properties in further detail In the 
course of the last tew years a more general theo- 
retical basis has been attained through the develop- 
ment of formal methods that permit the fixation of 
the stationary states for electron motions of a more 
general type than those we have hitherto considered 
For a simply periodic motion such as we meet in the 
pure harmonic oSullator, and at least to a first ap- 
proximation, in the motion of an electron about a 
positive nucleus, the manifold of stationary states 
can he simply co-ordinated to a series of whole 
numbers hor motions of the more general class 
mentioned aliove, the so-called tnuhtply-pertodtc 
motions, however, the stationary states compose a 
more complex manifold, in which, according to 
these formal methods, each state is characterised by 
several whole numbers, the so-called “quantum 
numbers ” 

In the development of the theory a large number 
of physicists have taken part, and the introduction 
of several quantum numbers can be traced back to 
the Work of Planck himself But the definite step 
w'hich gave the impetus to further work was made 
by Sommerfeld (1915) in his explanation of the fine 
structure shown by the hydrogen lines when the 
spectrum is observed with a spectroscope of high 
resolving power The 01 cuirence of this fine structure 
must be ascribed to the circumstance that we have 
to deal, even in hydrogen, with a motion which is 
not exactly simply periodic In fact, as a consequence 
of the change in the electron’s mass with velocity 
that is claimed by the theory of relativity, the electron 
orbit will undergo a verv slow precession in the orbital 
plane The motion will therefore be doubly periodic, 
and besides a number characterising the term in the 
Bolmer formula, which we shall call the principal 
quantum number because it determines in the main 
the energy ol the atom, the fixation of the stationary 
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states demands another quantum number which we 
shall call the subordinate quantum number 
A survey of the motion m the stationary states 
thus fixed is given m the diagram (Fig 5), which 
reproduces the relative size and form of the electron 
orbits Each orbit is designated by a symbol «*, 
where n is the principal quantum number and k the 
subordinate quantum number All orbits with the 
same principal quantum numlier have, to a first 
approximation, the same major axis, while orbits 
with the same value of k have the same parameter, 
t e the same value for the shortest chord through the 
focus Since the energy values for different states 
with the same value of n but different values of k 
differ a little from each other, wc get for each hydrogen 
line corresponding to definite values of «' and n’ in 
the Balmer formula a number of different transition 
processes, for which the frequencies of the emitted 
radiation as calculated by the second postulate are 
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not exactly the same As Sommerfeld was able to 
show, the components this gives for each hydrogen 
line agree with the observations on the fine structure 
of hydrogen lines to within the limits of experimental 
error In the figure the arrows designate the processes 
that give nse to the components of the red and green 
lines in the hydrogen spectrum, the frequencies of 
which are obtained by putting «*=■* and »'« 3 or 4 
respectively m the Balmer formula 
In considering the figure it must not be forgotten 
that the description of the orbit is there incomplete, 
in so much as with the scale used the slow precession 
does not show at all In fact, this precession is so 
slow that even for the orbits that rotate most rapidly 
the electron performs about 40,000 revolutions before 
the perihelion has gone round once Nevertheless, 
it is this precession alone that is responsible for the 
multiplicity of the stationary states characterised by 
the subordinate quantum number If, for example, 
the hydrogen atom is subjected to a small disturbing 
force which perturbs the regular precession, the 
electron orbit in the stationary states will have a 
form altogether different from that given m the figure 
This implies that the fine structure will change its 


character completely, but the hydrogen spectrum will 
continue- to consist of lines that are given to a close 
approximation by the Balmer formula, due to the 
fact that the approximately periodic character of the 
motion will be retained Only when the disturbing 
forces become so large that even during a single 
revolution of the electron the orbit is appreciably 
disturbed, will the spectrum undergo essential changes. 
The statement often advanced that the introduction of 
two quantum numbers should be a necessary condition 
for the explanation of the Balmer formula must there- 
fore be considered as a misconception of the theory 
Sommerfeld ’s theory has proved itself able to 
account not only for the fine strui^ireof the hvdrogen 
lines, but also for that of the lmeswWhe helium spark 
spectrum Owing to the greater velocity of the 
electron, the intervals between the components into 
which a line is split up are here much greater and can 
be measured with much greater accuracy The. theory 
was also able to account for certain 
features in the fine structure of 
X-ray spectra, where we meet fre- 
quency differences that may even 
reach a value more than a million 
tunes as great as those of the fre- 
quency differences for the com- 
ponents of the hydrogen lines 
Shortly after this result had been 
attained, Schwarzschild and Epstein 
(1916) simultaneously succeeded, by 
means of similar considerations, m 
accounting for the characteristic 
changes that the hydrogen lines 
undergo in an electric field, which 
had been discovered by Stark m 
the year 1914 Next, an ex- 
planation of the essential features 
of the Zeeman effect for the hydro- 
gen lines was worked out at the 
same time by Sommerfeld and Debye 
(1917) In this instance the applica- 
tion of the Postulates involved the consequence 
that only certain orientations of the atom relative 
to the magnetic field were allowable, and this character- 
istic consequence of the quantum theory has quite 
recently received a most direct confirmation m the 
beautiful researches of Stem and Gerlach on the 
deflexion of swiftly-moving silver atoms in a non- 
homogenous magnetic field 

Tbs Correspondence Principle 
While this development of the theory of spectra 
was based on the working out of forma] methods 
for the fixation of stationary states, the present 
lecturer succeeded shortly afterwards m throwing 
light on the theory from a new view-point, by pursuing 
further the characteristic connexion between the 
quantum theory and classical electrodynamics already 
traced out in the hydrogen spectrum In connexion 
with the important work of Ehrenfest and Einstein 
these efforts led to the formulation of the so-called 
correspondence principle, according to which the 
occurrence of transitions between the stationary states 
accompanied by emission of radiation » traced back 
to the harmonic components into which the motion 
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of the atom may be resolved and which, according 
to the classical theory, determine the properties of 
the radiation to which the motion of the particles 
gives nse 

According to the correspondence principle, it is 
assumed that every transition process between two 
stationary states can be co-ordinated With a corre 
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spending harmonic, vibration component in such a 
way that the probability of the occurrence of the 
transition is dependent on the amplitude of the vibra 
tion 7 he state of polarisation of the radiation emitted 
during the transition depends on the further character 
istics of the vibration, in a manner analogous to that 
in which on the classical theory the intensity and state 
of polarisation in the wave system emitted by the 
atom as a consequence of the presence of this vibration 
component would be determined respectively bv the 
amplitude and further characteristics of the vibration 

With the aid of the correspondence principle it 
has been possible to confirm and to extend the above- 
mentioned results Thus it was possible to develop a 
complete quantum theory explanation of the Zeeman 
effect for the hydrogen lines, which, in spite of the 
essentially different character of the assumptions that 
underlie the two theories, is very similar throughout 
to Lorentz’s original explanation based on the classical 
theory In the case of the Stark effect, where, on 
the other hand, the classical theory was completely 
at a loss, the quantum theory explanation could be 
so extended with the help of the correspondence 
principle as to account for the polarisation of the 
different components mto which the lines ire split, 
and also for the characteristic intensity distribution 
exhibited by the components This last question has 
been more closely investigated by Kramers, and the 
accompanying figure will give some impression of how 
completely it is possible to account for the phenomenon 
under consideration 

Fig 6 reproduces one of Stark’s well known photo 
graphs of the splitting up of the hydrogen lines The 
picture displays very well the varied nature of the 
phenomenon, and shows in how peculiar a fashion the 
intensity vanes from component to component The 
components below are polarised perpendicular to the 
field, while those above are polarised parallel to 
the field 

Fig 7 gives a diagrammatic representation of the 
expenmental and theoretical results for the line Hy, 
the frequency of which is given by the Balmer 
formula with n'-a and *'-5 The vertical lines 
denote the components mto which the f line is split 


up, of which the picture on the right gives the 
components which are polansed parallel to the field 
and that on the left those that are polansed per- 
pendicular to it The expenmental results are re- 
presented in the upper half of the diagram, the 
distances from the dotted line representing the 
measured displacements of the components, and the 
lengths of the lines being proportional to the relative 
intensity as estimated by Stark from the blackening 
of the photographic plate In the lower half is grven 
for comparison a representation of the theoretical 
results from a drawing in Kramers’ paper 
The symbol attached to the lines gives 

the transitions between the stationary states of 
the atom in the electric field by which the com 
ponents are emitted Besides the principal quan- 
tum integer n, the stationary states are further 
characterised by a subordinate quantum integer s, 
which can be negative as well as positive and has a 
meaning quite different from that of the quantum 
number k occurring in the relativity theory of the 
fine structure of the hydrogen lines, which fixed 
the form of the electron orbit in the undisturbed 
atom Under the influence of the electric field both 
the form of the orbit and its position undergo 
large changes, but certain properties of the orbit 
remain unchanged, and the subordinate quantum 
number s is connected with these In Fig 7 the 
position of the components corresponds to the fre- 
quencies calculated for the different transitions, and 
the lengths of the lines are proportional to the 
probabilities as calculated on the basis of the corre- 
spondence principle, by which also the polarisation 
of the radiation is determined It is seen that the 
theory reproduces completely the mam feature of 
the experimental results, and in the light of the corre- 
spondence principle we can say that the Stark effect 
reflects down to the smallest details the action of 
the electric field on the orbit of the electron m the 
hjdrogtn atom, even though m this case the reflection 
is so distorted that, m contrast with the case of the 
7eeman effect, it would scarcely be possible directly 
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to recognise the motion on ttyc basis of the classical 
ideas of the origin of electromagnetic radiation 
Results of interest were also obtained for the spectra 
of elements of higher atomic number, the explanation 
of which m the meantime had made important progress 
through the work of Sommerfeld, who introduced 
several quantum numbers for the description of the 
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electron orbits Indeed, it was possible, with the aid 
of the correspondence principle, to account completely 
for the characteristic rules which govern the seemingly 
capricious occurrence of combination lines, and it is 
not too much to say that the quantum theory has 
not only provided a simple interpretation of the 
combination principle, but has further contributed 
matenallv to the clearing up of the mystery that 
has long tested over the application of tins principle 
The same view-points have also proved fruitful in 
the investigation of the so-called band spectra These 
do not originate, as do senes spectra, from individual 
atoms, but from molecules , and the fact that these 
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spectra are so rich m lines is due to the complexity 
of the motion entailed by the vibrations of the atomic 
nuclei relative to each other and the rotations of 
the molecule as a whole The first to apply the 
postulates to this problem was Sohwarzschdd, but 
the important work of Heurhnger especially has 
thrown much light on the origin and structure of 
band spectra The considerations employed here can 
be traced back directly to those discussed at the 
beginning of this lecture in connexion with Bjerrum’s 
theory of the influence of molecular rotation on the 
infra-red absorption lines of gases It is true we no 
longer think that the rotation is reflected in the spectra 
in the way claimed by classical electrodynamics, but 
rather that the line components are due to transitions 
between stationary states which differ as regards 
rotational motion That the phenomenon retains 
its essential features, however, is a typical consequence 
of the correspondence principle 

Tim Natural System of thf Elements 

The ideas of the origin of spectra outlined in the 
preceding have furnished the basis for a theory of the 
structure of the atoms' of the elements which has 
shown itself suitable for a general interpretation of 
the mam features of the properties of the elements, 
as exhibited in the natural system This theory is 
based primarily on considerations of the manner in 
which the atom can be imagined to be built up by the 
capture and binding of electrons to the nucleus, one 


by one As we have seen, the optical spectra of 
elements provide us with evidence on the progress 
of the last steps in this building up process 
An insight into the kind of information that the 
closer investigation of the spectra has provided in this 
respect may be obtained from Fig 8, which gives a 
diagrammatic representation of the orbital motion in 
the stationary states corresponding to the emission 
of the arc-spectrum of potassium The curves show 
the form of the orbits described in the stationary 
states bv the last electron captured in the potassium 
atom, and they can he considered as stages in the 
process whereby the 19th electron is hound after the 
18 previous elcctgpfc hav e already 
been bound in their normal orbits 
In order not to complicate the 
figure, no attempt has been made 
to draw any of the orbits of these 
inner electrons, but the region in 
which they move is enclosed by 
a dotted circle In an atom with 
several electrons the "orbits will, 
in general, have a complicated 
character Because of the sym- 
metrical nature of the field of force 
almut the nucleus, however, the 
motion of each single electron can 
be approximately described as a 
plane periodic motion on which is 
superimposed a uniform rotation m 
the plane of the orbit The orbit 
of each electron will therefore be to a 
first approximation doubly periodic, 
and will be fixrd by two quantum 
numbers, as arc the stationary states m a hydrogen atom 
when the relativity precession is taken into account 
In Fig 8, as m Fig 5, the electron orbits are marked 
with the symbol n *, where n is the principal quantum 
number and k the subordinate quantum number 
While for the initial states of the binding process, 
where the quantum numbers are large, the orbit of 
the last electron captured lies completely outside of 
those of the previously bound electrons, this is not 
the case for the last stages Thus, in the potassium 
atom, the electron orbits with subordinate quantum 
numbers 2 and 1 will, as indicated in the figure, 
penetrate partly into the inner region Because of 
this circumstance, the orbits will deviate very greatly 
from a simple Kepler motion, since they will consist 
of a series of successive outer loops that have the 
same size and form, but each of which is turned through 
an appreciable angle relative to the preceding one 
Of these outer loops only one is shown m the figure 
Each of them coincides very nearly with a piece of 
a Kepler ellipse, and they are connei ted, as indicated, 
by a senes of inner loops of a complicated character 
in which the electron approaches the nucleus closely 
This holds especially for the orbit with subordinate 
quantum number 1, which, as a closer investigation 
shows, will approach nearer to the nucleus than any 
of the previously bound electrons 
On account of this penetration into the inner region, 
the strength with which an electron m such an orbit 
is bound to the atom will-— in spite of the fact that 
for the most part it moves in a field of force of the 
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same character as that surrounding the hydrogen 
nucleus— be much greater than for an electron in a 
hydrogen atom that moves in an orbit with the same 
principal quantum number, the maximum distance 
of the electron from the nucleus at the sAme time 
being considerably less than in such a hydrogen orbit 
As we shall see, this feature of the binding process 
in atoms with many electrons is of essential importance 
in order to understand the characteristic periodic 
way m which many properties of the elements os 
displayed in the natural system vary with the atomic 
number 

In the accompanying table (Fig 9) is given a 
summary of the results concerning the structure of 



the atoms of the elements to whtch the author has 
been led by a consideration of successive capture and 
bmdmg of electrons to the atomic nucleus The 
figures before the different elements are the atomic 
numbers, which give the total number of electrons 
in the neutral atom The figures in the different 
columns give the number of electrons m orbits corre- 
sponding to the values of the principal and subordinate 
quantum numbers standing at the top In accordance 
with ordinary usage we will, for the sake of brevity 


designate an orbit with principal quantum number n 
as an « -quantum orbit The first electron bound in 
each atom moves in an orbit that corresponds to the 
normal state of the hydrogen atom with quantum 
symbol i x In the hydrogen atom there is of course 
only one electron , but we must assume that m the 
atoms of other elements the next electron also will 
be bound m such a i -quantum orbit of type i. As 
the tabic shows, the following electrons are bound 
in a-quantum orbits To begin with, the binding 
will result m a 2j orbit, but later electrons will be 
hound in a, orbits, until, after binding the first io 
electrons m the atom, we reach a closed configuration 
of the a-quantum orbits in which we assume there 
are four orbits of each type This configuration is 
met for the first time m the neutral neon atom, which 
forms the conclusion of the second period in the 
system of the elements When we proceed in this 
system, the following electrons are bound in 3-quantum 
orbits, until, after the conclusion of the third period 
of the system, we encounter for the first time, in 
elements of the fourth period, electrons m 4-quantum 
orbits, and so on 

This picture of atomic structure contains many 
features that were brought forward by the work of 
earlier investigators Thus the attempt to interpret 
the relations between the elements in the natural 
system by the assumption of a division of the electrons 
into groups goes ns far bat k as the work of J J 
Thomson in 1904 Later, this view'-pomt was dev eloped 
chiefly by Kossel (1916), who, moreover, has connected 
such a grouping with the laws that investigations of 
X-ray spectra have brought to light 

Also G R Lewis and I Langmuir have sought to 
account for the relations between the properties of the 
t lements on the basis of a grouping inside the atom 
These investigators, however, assumed that the 
electrons do not move about the nucleus, but occupy 
positions of equilibrium In this way, though, no 
v loser relation can be reached between the properties 
of the elements and the experimental results concern- 
ing the constituents of the atoms Statical positions 
of equilibrium for the electrons aie in fact not possible 
in cases in which the forces between the electrons 
and the nucleus even approximately obey the laws 
that hold for the attractions and repulsions between 
elertneal charges 

Tht possibility of an interpretation of the properties 
of the elements on the basis of these latter laws is 
quite characteristic for the picture of atomic structure 
developed by means of the quantum theory As 
regards this picture, the idea of connecting the group- 
ing with a classification of electron orbits according 
to increasing quantum numbers was suggested by 
Moseley’s discovery of the laws of X-ray spectra, and 
by Sommcrfeld’s work on the fine structure of thest 
spectra This has been principally emphasised by 
Vegard, who some years ago in connexion with investi- 
gations of X-ray spectra proposed a grouping of 
electrons in the atoms of the elements, which in many 
ways Shows a likeness to that which is given in the 
above table 

A satisfactory basis for the further development of 
this picture of atomic structure has, however, only 
recently been created by the study of the binduur 
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processes of the electrons in the atom, of which we 
have experimental evidence in optical spectra, and 
the characteristic features of which have been elucidated 
principally by the correspondence principle It is 
here an essential circumstance that the restriction on 
the course of the binding process, which is expressed 
by the presence of electron orbits with higher 
quantum numbers in the normal state of the atom, 
can be naturally connected With the general condition 
for the occurrence of transitions between stationary 
states, formulated m that principle 
Another essential feature of the theory is the 
influence, on the strength of binding and the dimensions 

S ' the orbits, of the penetration of the later bound 
cctrons into the region of the earlier bound ones, 
of which we have seen an example in the discussion 
of the origin of the potassium spectrum Indeed, this 
circumstance may be regarded as the essential cause 
of the pronounced periodicity in the properties of 
the elements, in that it implies that the atomic dimen- 
sions and chemical properties of homologous substances 
in the different periods, as, for example, the alkali- 
metals, show a much greater similarity than that 
which might be expected from a direct comparison 
of the orbit of the last electron bound with an 
orhit of the same quantum number in the hydrogen 
atom 

The increase of the principal quantum number 
which we meet when we proceed in the senes of the 
elements, affords also an immediate explanation of 
the characteristic deviations from simple periodicity 
which are exhibited by the natural system and are 
expressed in Fig x by the bracketing of certain senes 
of elements in the later periods The first time such 
a deviation is met with is in the 4th period, and the 
reason for it can be simply illustrated by means of 
our figure of the orbits of the last electron bound m 
the atom of potassium, which is the first element m 
this penod Indeed, m potassium we encounter for 
the first time in the sequence of the elements a case 
in which the principal quantum number of the orbit 
of the last electron liound is, in the normal state of 
the atom, larger than in one of the earlier stages of 
the binding process The normal state corresponds 
here to a 4! orbit, which, because of the penetration 
into the inner region, corresponds to a much stronger 
binding of the electron than a 4-quantum orbit in 
the hydrogen atom The binding in question is 
indeed even stronger than for a a-quantum orbit 
m the hydrogen atom, and is therefore more than 
twice as strong as in the circular 3, orbit which is 
situated completely outside the inner region, and for 
which the strength of the binding differs but little 
from that for a 3-quantum orbit in hydrogen 
This will not continue to be true, however, when 
we consider the binding of the 19th electron m sub- 
stances of higher atomic number, because of the much 
smaller relative difference between the field of force 
outside and inside the region of the first eighteen 
electrons bound As is shown by the investigation 
of the spark spectrum of calcium, the binding of the 
19th electron m the 4. Orbit is here but little stronger 
than m 3, orbits, ana as soon as we reach scandium, 
we must assume that the 3* orbit will represent the 
orbit of the 19th electron in the normal state, since 


this type of orbit will correspond to a stronger binding 
than a 4 X orbit While the group of electrons m 
a-quantum orbits has been entirely completed at the 
end of the and penod, the development that the group 
of 3-quantum orbits undergoes m the course of the 
3rd penod can therefore only be desenbed as a pro- 
visional completion, and, as shown in the table, this 
electron group will, m the bracketed elements of the 
4th penod, undergo a stage of further development 
m which electrons are added to it in 3-quantum orbits 

This development brings in new features, in that 
the development of the electron group with 4-quantum 
orbits comes to a standstill, so to speak, until the 
3-quantum group has reached j^^inal closed form 
Although we are not yet in a posraon to account in 
all details for the steps in the gradual development 
of the 3-quantum electron group, still we can say that 
with the help of the quantum theory we see at once 
why it is in the 4th penod of the system of the elements 
that there occur for the first time successive elements 
with properties that resemble each other as much 
as the properties of the iron group , indeed, we can 
even understand why these elementb show their well- 
known paramagnetic properties Without further 
reference to the quantum theory, Ladenburg had on 
a previous occasion already suggested the idea of 
relating the chemical and magnetic properties of these 
elements with the development of an inner electron 
group in the atom 

I will not enter into many more details, but only 
mention that the peculiarities we meet writh in the 
5th period are explained in much the same way as 
those in the 4th period Thus the properties of the 
bracketed elements in the 5th period as it appears 
in the table, depend on a stage in the development 
of the 4-quantum electron group that is initiated by 
the entrance in the normal state of electrons in 4, orbits 
In the 6th penod, however, we meet new features 
In this period we encounter not only a stage of the 
development of the electron groups with 5- and 
6-quantum orbits, but also the final completion of 
the development of the 4-quantum electron group, 
which is initiated by the entrance for the first time 
of electron orbits of the 44 type in the normal state 
of the atom This development finds its characteristic 
expression m the occurrence of the peculiar family 
of elements in the 6th period, known as the rare-earth 
These show, as we know, a still greater mutual similarity 
in their chemical properties than the elements of the 
iron family This must be ascribed to the fact that 
we have here to do with the development of an electron 
group that lies deeper m the atom It is of interest 
to note that the theory can also naturally account 
for the fact that these elements, which resemble 
each other in so many ways, still show great differences 
m their magnetic properties 

The idea that the occurrence of the rare-earths 
depends on the development of an inner electron 
group has been put forward from different sides 
Thus it is found in the work of Vegard, and at the 
same time as my own work, it was proposed by Bury 
in connexion with considerations of the systematic 
relation between the chemical properties and the 
grouping of the electrons inside the atom from the 
point of view of Langmuir's static atomic model While 
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until now it has not been possible, however, to give 
any theoretical basis for such a development of an 
inner group, we see that our extension of the quantum 
theory provides us with an unforced explanation 
Indeed, it is scarcely an exaggeration to say that if 
the existence of the rare-earths had not been established 
by direct chemical investigation, the occurrence of 
a family of elements of this character within the 
6th period of the natural system of the elements 
might have been theoretically predicted 

When we proceed to the 7th period of the system, 
we meet for the first time with 7-quantum orbits, 
and we shall expect to find within this period features 
that are essentially similar to those in the 6th period, 
in that besides the first stage in the development of 
the 7-quantum orbits, we must expect to encounter 
further stages m the development of the group with 
6- or 5-quantum orbits However, it has not been 
possible directly to confirm this expectation, because 
only a few elements are known in the beginning of 
the 7th penod The latter circumstance may be 
supposed to be intimately connected with the instability 
of atomic nuclei with large charges, which is expressed 
in the prevalent radioactivity among elements with 
high atomic number 

X-ray Spectra and Atomic Constitution 

In the discussion of the conceptions of atomic 
structure we have hitherto placed the emphasis on 
the formation of the atom by successn e capture of 
electrons Our picture would, however, be incomplete 
without some reference to the confirmation of the 
theory afforded by the study of X-ray spectra Since 
the interruption of Moseley’s fundamental researches 
by his untimely death, the study of these spectra has 
been contmued in a most admirable way by Prof 
Siegbahn in Lund On the basis of the large amount 
of experimental evidence adduced by him and his 
collaborators, it has been possible recently to give a 
classification of X-ray spectra that allows an immediate 
interpretation on the quantum theory In the first 
place it has been possible, just as m the case of the 
optical spectra, to represent the frequency of each 
of the X-ray lines as the difference between two out 
of a manifold of spectral terms characteristic of the 
element in question Next, a direct connexion with 
the atomic theory is obtained by the assumption 
that each of these spectral terms multiplied by Planck’s 
constant is equal to the work which must be done 
on the atom to remove one of its inner electrons 
In fact, the removal of one of the inner electrons 
from the completed atom may, in accordance with 
the above considerations on the formation of atoms by 
capture of electrons, give rise to transition processes 
by which the place of the electron removed is taken 
by an electron belonging to one of the more loosely 
bound electron groups of the atom, with the result 
that after the transition an electron will be lacking 
in this latter group 

The X-ray lines may thus be considered as giving 
evidence of stages m a process by which the atom 
undergoes a rtor^amsatum after a disturbance in its 
intenor According to our views on the stability of 
the electronic configuration such a disturbance must 
consist m the total removal of electrons from the atom 


or at any rate in their transference from normal orbits 
to orbits of higher quantum numbers than those 
belonging to completed groups , a circumstance which 
is dearly illustrated in the characteristic difference 
between selective absorption in the X-ray region, 
and that exhibited m the optical region 
The dassification of the X-ray spectra, to the achieve- 
ment of which the above-mentioned work of Sommer- 
feld and Kosscl has contributed materially, has 
recently made it possible, by means of a closer examina- 
tion of the manner in which the terms occurring m 
the X-ray spectra vary with the atomic number, to 
obtain a very direct test of a number of the theoretical 



condusions as regards the structure of the atom 
In Fig 10 the abscissas are the atomic numbers and 
the ordinates are proportional to the square roots 
of the spectral terms, while the symbols K, L, M, N, 0 , 
for the individual term# refer to the characteristic 
discontinuities m the selective absorption of the 
elements for X-rays , these were originally found by 
Barkla before the discovery of the interference of 
X-rays in crystals had provided a means for the 
doscr investigation of X-ray spectra Although the 
curves generally run very uniformly, they exhibit 
a number of deviations from uniformity which have 
been especially brought to light by the recent investiga- 
tion of Coster, who has for some years worked in 
Siegbahn’s laboratory 

These deviations, the existence of which was not 
discovered until after the publication of the theory 
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of atomic structure- discussed above correspond 
exactly to what one might expect from this theory 
At the foot of the fi„ure tht vertical lines indicate 
where according to the theory we should first expect 
in the narmtl state of the atom the occurrence of «* 
orbits of tlie type designated Wc sec how it has 
been possible to connect the occurrence of every 
spectral term with the presence of tn electron moving 
in an orl it of a definite type to the remov il of which 
this term is supposed to correspond I hat in general 
there corresponds more than one curve to each tvpc 
of orbit fit is due to a complication in the spectra 
which would leid us too far ificld to enter into here 
and may be attributed to the deviation from the 
previously described simple type of motion of the 
electron arising from the interaction of the different 
electrons within the same group 

The mtervils in the system of the elements in which 
a further development of an inner electron group 
takes place liectusc of the entrance into the normal 
atom of electron orbits of a cert tin type are designated 
in the figure by the horizontal lines which ire drawn 
between the vertic il lines to which the quantum 
symbols are affixed It is dear that such a develop 
ment of an mm r group is every where reflected in the 
curves Particularly the course of the N and O curves 
may be regarded as a direct indie aticn of that stage 
m the development < f tht electron groups with 
4quintum orl its of which the occurrence of the 
rare earths be irs witness Although the apparent 
complete absence of a reflection in the \ ray spectrt 
of the complicated relationships exhibited by most 
other properties of the elements wis the typu il and 
important feature of Moseleys discovery wc can 
recognise nevertheless in the light of the progress 
of the last years an intimate connexion lietween the 
X ray spectra and the general relationships between 
the elements within the natural sv stem 

Before concluding this 1 c ture I should like to mention 
one further point in which X ray investigations have 
been of importance for the test of the theory This 
concerns the properties of the hitherto unknown 
element with atomic number 7 2 On this question 
opinion has been divided in respect to the conclusions 
that could lie drawn from the relationships within the 
periodic tahle and in many representations of the 
table a place is left open for this element in the 
rare earth family In Julius Thomsen s representation 
of the natural system however this hypothetical 
element was given a position homologous to titanium 
and zirconium m much the same way os in our repre 
sentation in Tig 1 Such a relationship must be 
considered as a necessary consequence of the theory 
c f atomic structure developed above and is expressed 
in the table (Fig 9) by the fact that the electron 
configurations for titanium and zirconium show the 
same sort of rtsemblinces and differences as the 
electron configurations for zirconium and the element 
with atomic number ^a A corresponding view was 
proposed by Bury on the basis of his above mentioned 
systematic considerations of the connexion between 
the grouping of the electrons m the atom and the 
properties of the dements 

Recently however, a communication was published 
by Dauvillier announcing the observation of some 


weak lines in the X ray spectrum of a preparation 
containing rare earths These were ascribed to on 
element with atomic number 12 assumed to be identical 
with an element of the rare earth familv the existence 
of which m the preparation used had been presumed 
by Urbain many years ago This conclusion would, 
however, if it could be maintained place extra 
ordinarily great, if not unsurmountable difficulties 
in the way of the theory since it would claim a change 
in the strength of the binding of the electrons with 
the atomic number which seems incompatible with 
the conditions of the quantum theory In these 
circumstances Dr Coster and Prof Hevesv, who are 
both for the time working m Cu(RlMgen took up 
a short time ago the problem of testing a preparation 
of zircon bearing minerals by X ray spectroscopic 
anahsis These investigators have been able to 
estabbsh the existence in the minerals investigated 
of apprccnhle quantities of an clement with atomic 
number 72 the chemical properties of which show 
a great similarity to those of zirconium and a decided 
difference from those of the rare earths * 

I hope that I have succeeded m giving a summary 
of some of the most important results that have been 
attained in recent years in the field of atomic theory, 
and I should like m concluding to add a few general 
remarks concerning the view point from which these 
results may lie judged and pirticularlv concerning 
the question of how far with these results it is possible 
to spe ik of an explanation in the ordiniry sense of 
the word By a theoretical explanation of natural 
phenomena we understand in general a classification 
of the observations of a certain domain with the help 
of analogies pertaining to other domains of observa 
tion where one presumably has to do with simpler 
phenomena The most that one can demand of a 
theory is that this cl ossification can be pushed so 
far that it can contribute to the development of the 
field of obscrv Uion by the prediction of new phenomena 

When we consider the atomic theory, we arc how 
ever m the peculiar position that there can be no 
question of an explanation in this last sense since 
here we have to do with phenomena which from the 
verv nature of the case are simpler than in any other 
field of obscrv ition where the phenomena arc always 
conditioned hv the combined action of a large number 
of itoms Wc arc therefore obliged to be modest 
in our demands and content ourselves with concepts 
which are formal in the sense that they do not provide a 
visual picture of the sort one is accustomed to require 
of the explanations with which natural philosophy 
deals Bearing this in mind I have sought to convey 
the impression that the results on the other hand, 
fulfil at least in some degree the expectations that 
are entertained of any theory m fact I have 
attempted to show how the development of atomic 
theory has contributed to the classification of extensive 
fields of observation, and by its predictions has pointed 
out the way to the completion of this classification 
It is scarcely necessary, however, to emphasise that the 
theory is vtt in a v ery preliminary stage, and many 
fundamental questions still await solution 

' For the molt ot the continued work of Cotter end Hereijr with the new 
element fat which they h»ve propowd the name hafnium the reader may be 
referred to thru fatten io Nat tin of January to February 10 and 14, and 
April 7 
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Training for the Industrial Professions. 

I N the formation of the great professional corpora- 
tions of industrial intellect it is evident that there 
must be some condition of entry which shall make for 
a certain uniformity and shall satisfy the requirements 
of existing members The essential principle on which 
all agree is that there must be proof of an adequate 
education in theory, along with a sufficient and com- 
prehensive training in practice This combination is 
ensured in various ways, but for those who aim at 
securing the hall-mark of inclusion wjthin the appro- 
priate professional institution there is now m Great 
Britain a scale of reasonably comparable requirements, 
based in every instance upon a proof of soundness of 
general and scientific education, with a guarantee at 
each stage that progressive professional or technical 
experience is being simultaneously acquired 
Schemes of this type have been adopted by the 
Institute of Chemistry, and the Institutions of Civil, 
Mechanical, and Electrical Engineers, among others 
Qualification to register as student is given either by 
success in a special examination held by the institution 
concerned, or by production of evidence of having 
passed some recognised equivalent, such as the 
Matriculation examination of a university, and, in 
tins connexion, it is interesting to note that among the 
requirements there is now m every case, in addition 
to a proved knowledge of science, a demand for a good 
training in Fnglish, and, at some stage, for knowledge 
of one foreign language 

Having thus entered, the student, with increase of 
experience, is led to further tests, and, with these 
satisfied and under the personal recommendation of 
those professionally competent, he may pass forward 
at appropnate ages to Graduateship, to Associate 
Membership, and in the end to full Membership of the 
institution chosen 

The subject-matter of these further examinations is 
almost entirely technical, and has to deal with the 
specialised knowledge required for the particular pro- 
fession , but again, m lieu of this special examination, it 
is permissible to offer a recognised and approved equi- 
valent m the shape of the degTee of an approved univer- 
sity, or the diploma of an approved college There 
is, as the student advances in his career, a gradual 
elimination of demand for those subjects which may 
be studied mainly for educational training in favour of 
those which are of direct professional importance 
The course of education and training followed u to 
give the power both to work and to think, ability not 
only to carry into performance with intelligence in- 
structions given, but also to see possibilities of new 
design or process 
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The success of this method adopted for the creation 
of a highly qualified and well-acknowledged directorate 
has been most evident, conspicuous alike in home 
employment and m foreign and colonial engagement 
Certain broad principles have been laid down and 
enforced to ensure that a course of study, coupled with 
practical training properly supervised, has produced 
a satisfactory and prescribed result, and, in order to 
maintain for the corporate body a voice of accepted 
authority, the stnetest conditions of admission have 
been enforced 

Until recently it has been with this part of the 
problem of training that the great engineering and 
chemical institutions have been principally concerned 
Realising the vast potentialities and responsibilities of 
their professions, the) have rightly demanded from 
those desirous of entering the highest qualifications 
obtainable The direition of scientific industry lias 
risen to demand the fullest knowledge of the relevant 
sciences , and it is to ensure the possession of this 
knowledge that each institution, jealous of its entrants, 
has laid down examinational tests which have been 
carefully considered by practical experts, and bear 
considerable weight in the formulation of higher 
schemes of study 

In every industry, however, it has to he recognised 
that success comes not alone through the guidanc c of 
a trained, well-informed, and open-eyed directorate, but 
that there must be also an adequate supply of skilled 
and educated under-officers and men It is therefore 
of the greatest interest to notice the recent extension 
of activity of several of these high professional associa- 
tions, which, with the assistance and active co-opera- 
tion of the board of Education, have now taken within 
their purview schemes of study and examination 
whereby opportunity of close association with the 
professional body is given to those skilled or scientific 
workers who are ready to devote the time requisite 
to follow an approved course of theoretical study, 
which for the National Certificates may be taken m 
evening or part-time classes 

It is to be hoped that this further advance, recognis- 
ing unity of interest and consequent inter-dependence 
between the professional worker and those actually 
engaged in the operations of production, may lead to 
the creation of a band of officers of industry, competent 
to undertake the effective direction of one or more of 
the many departments into which the fabric of a great 
industrial undertaking is now divided, or to come 
forward to take charge at a call of emergency 

There can be no doubt that we have in this new and 
wider outlook, which has been brought about by wise 
co-operation of the highest representatives of our great 
industries with the Board of Education, a possibility 
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of most far-reaching consequence, likely not only to 
influence with advantage the whole provision of relevant 
educational opportunity, but also to produce a far 
wider moral and psychological effect upon the worker, 
who will m this way be able to see opportunity of 
clearer relationship within one body between the man 
of directing professional qualification and himself 
British scientific industry has often in the past 
suffered from want of this association, and it is to be 
hoped that other professional institutions with in- 
dustrial purpose may feel able to f ojjgw t he enlightened 
example of those which have lnstmilfd a movement 
likely to bear the best of fruit 
A special feature of the schemes of collaboration 
so far arranged by the Institution of Mechanical 
Engineers, the Institution of Electrical Engineers, and 
the Institute of C hemistry with the Board of Education 
for the issue of National C ertificates and Diplomas u 
the guarantee of standard v ouched for by the appro- 
priate institution in conjunction with the Hoard, along 
with the allowance of reasonable variation m arrange- 
ment of the subject-matter of the approved courses 
to ensure satisfaction of the needs of local trade 
specialisation The examinations are conducted 
locally but under the surveillance of appointed central 
assessors C ertificates and Diplomas thus authenticated 
should be able to claim world-wide acceptance of value 
where similar work is required to be undertaken, while 
the schemes should give to the several institutions a 
most valuable means of encouragement towards the 
training of the higher grades of supervisory workers 


Evolution and Christian Faith. 

(1) Evolution and Christian Faith By Prof H II 
Lane Pp xi + 214 (Princeton Prinreton Uni- 
versity Press , London Oxford University Press, 
1923) 9s net 

(a) Origin and Evolution of Reltgton By Prof E 
Washburn Hopkins Pp v + 370 (New Haven 
Yale University Press , London Oxford University 
Press, 1923 ) 15* net 

T HE two books before us are of interest not only 
m themselves but also as illustrating important 
types of mental activity in America Both books deal 
with religion Yet the author of one u a professor of 
zoology and of the other a professor of Sanskrit 
Prof Lane writes from the Christian point of view, 
and combines an expert knowledge of biology with 
religious earnestness His work is the outcome of a 
senes of lectures in which he was asked by students 
to desenbe the theory of evolution and the salient facts 
on which it is based, and to discuss the effect of accept- 
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account of Creation and of the Christian religion ” 
Prof. Hopkins, on the other hand, is not a Christian 
apologist, but plainly sympathises with the religious 
syncretism which is not uncommon among American 
intellectuals He seeks to disclose and, we suggest, 
sometimes exaggerates likenesses to be found in the 
advanced religions of mankind He uses a singularly 
wide survey of the religious development of humanity 
to indicate the sort of faith which may emerge from 
the present clash of creeds and philosophies He is 
learned, urbane, and detached 

Though the writers of the two books thus differ 
widely, they represent parallel developments of a 
characteristically modern movement Throughout the 
nineteenth century there was a continuous battle 
between science and theology, or, to speak more 
definitely, between certain assumptions associated 
with but not essential to the Christian faith and the 
contradictory conclusions reached by modem investiga- 
tion Such a conflict was inevitable, for, as Prof 
Gilbert Murray has justly said, the progress of human 
knowledge has been four times as rapid during the last 
hundred years as during any century since the Christian 
era began The conflict, moreover, could have but 
one end it necessarily resulted in the victory of 
“ science ” But, however complete the victory, the 
fact and value of religion remain So it was to be 
expected that the victors themselves, once their 
triumph was assured, would turn to formulate an 
intellectual basis for religion As the books before us 
indicate, they are now making their contribution to 
the restatement of theology , and theologians, learning 
from them, are using their own special knowledge for 
the same purpose 

It is well to insist tliat each type of specialist is 
needed for the work Just as theologians half a 
century ago were contemptuous of the knowledge won 
by men of science, so now the latter often fail to realise 
that from the modem theologian there is much to be 
learnt For lack of a theological training, the man 
of science who is a Christian is always in danger of 
stumbling into some form of “ popular orthodoxy ” 
which the theologian would repudiate The scholar 
or man of science, unfamiliar with Christian theology, 
may easily make false generalisations from isolated 
statements, and, not seeing the wood for the trees, 
may lose sight of the essential features of the Christian 
Weltanschauung 

It is necessary to emphasise that Christianity is a 
synthesis. It is built upon the Gospels and their 
central Figure , and, of course, behind His teaching 
lay Jewish ethical monotheism But the classical 
Creeds were developed by combining this basis with 
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from Plato In particular, it is assumed that good- 
ness, beauty, and wisdom are absolute values that 
they express the spiritual nature of the universe * that, 
because they have eternal value, they have eternal 
existence The real world is thus the spiritual world, 
where these values exist eternally , and this world of 
ours is but an imperfect copy of a perfect archetype 
Obviously the Gospel and this philosophico-religious 
setting form a harmony Modem Christian theologians 
contend that this harmonious structure gains m 
strength when mto it the conclusions of modem science 
are built If, as we believe, they are right, changes 
due to modem discovery will not harm the funda- 
mentals of Christianity, though some types of cherished 
picture-thmkmg will become obsolete 

(i) We will not attempt to describe Prof Lane’s 
“ Evolution and Christian Faith ” The main outlines 
of lus argument will be familiar to all who have given 
some attention to the subject As is common with 
American authors, he pays more regard to works by his 
own countrymen than to those of British thinkers He 
writes clearly and argues fairly , and bis book may be 
commended to those who desire to give to the science- 
student a clear perception of the inadequacy of material- 
ism as a philosophy He occasionally stumbles when 
he ventures outside his own realm of biology. For 
example, he says that Galileo, after 163a, “ was thrown 
into prison, [and] treated with all the seventy which 
his remorseless persecutors could devise, for the 
remaining ten years of his life ” He obviously denves 
this statement from Draper’s “Conflict between Re- 
ligion and Science ” It is inaccurate In White’s 
“ Warfare of Science with Theology ” there is a more 
exact account, with numerous references, of the per- 
secution of Galileo It was a deplorable business, but 
not quite so bad as Prof Lane suggests 

To take another example, Prof Lane, in wntmg of 
the Genesis accounts of Creation, reveals that Bibhcal 
scholarship is to him largely a terra incognita He 
assumes that Moses is the author of the two cosmogonies 
of which fragments are preserved, and somewhat 
naively suggests that a modem “ interpretation does 
not in any way convict Moses of ignorance nor deceit ” 
Of course, the familiar first chapter of Genesis » a 
product of Jewish speculation of the time of the exile ; 
and, though the second account of Creation may be 
some three centuries earlier, it comes from a document 
which no unprejudiced scholar would assign to Moses 
himself. 

Prof Lane does not dearly state his view ol the 
nature of Biblical inspiration , and one might read 
his book without suspecting that he has any doubts 
as to the substantia] infallibility of Scripture With 
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regard to miracles he suggests that they may be "in 
accord with some higher law of which the human 
mind can at present, at least, form no conception ” 
But he is led from this legitimate belief to ascribe to 
Christ “ knowledge which infinitely transcends our 
human powers” Such a view, though common, is 
heretical, because it impairs the perfect humanity of 
Christ The orthodox formula, “ very God and very 
Man,” is both more subtle and more reasonable than 
is popularly realised 

Just as the technical theologian might demur to 
some of Prof Lane’s teaching, so the physiust might 
ask him to enunciate “ the law of gravitation,” which 
" holds universally in nature ” But few who try to 
cover the ground over which the author moves 
could escape all its pitfalls Taken as a whole, his 
work is an admirable defence of the position that 
there is no inherent antagonism between Christian 
theism and the biological doctrine of evolution In 
England, save by Roman Catholics or extreme Pro- 
testants, the position is now generally accepted by 
Christians Moreover, an increasing number of men 
of science recognise that evolution affords no secure 
basis for a matenahst philosophy As an interpreta- 
tion of the facts presented by Nature and human 
nature, such systems as Haeckel’s materialistic monism 
are inadequate Philosophers, using all such facts, 
normally work towards theism or pantheism English 
divines have not been slow to point out that the con- 
clusions of modem science harmonise with the Uinstian 
outlook on human life and with the ( hnstian interpreta- 
tion of the universe But in America there is still a 
widespread belief that evolution is destructive of the 
Christian faith 

Prof Lane gives some amazing illustrations of the 
extent and effects of this mistaken fear Mr W J 
Bryan has led a campaign against ev olution, the echoes 
of which arc still reverberating from press and pulpit 
in the Middle Western States Great religious con- 
gresses have declared evolution a “ heresy ” “ The 
state of Kentucky came near enacting a law forbidding 
the teaching of this scientific doctrine in any school 
supported by public funds ” A generation ago it 
seemed as if the Western World had finally escaped 
from the temper which led the Inquisition to hand over 
Giordano Bruno to be burnt But the spectacle is 
now before us of a great democracy aflame with 
religious prejudice Naturally, religion is being gravely 
harmed Extreme Protestant and Roman Catholic 
seminaries get their supply of enthusiastic recruits, 
for fanaticism breeds a certain type of faith and 
devotion But young men whose minds are open to 
the thought of the time are distracted or repelled by 
the conflict around them Some believe their religious 
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teachers , accept the view that evolution makes 
atheists— and become atheists Others naturally 
resolve to find elsewhere than m the Christian ministry 
an outlet for their aspirations 

Doubtless many causes contribute to the religious 
obscurantism prevalent in America But it is safe 
to say that one of the most effective is the bold, and 
sometimes extravagant, philosophico-religious specula- 
tion common m American universities Partly owing 
to its mixed population and partly because of its 
geographical position betweeiiEurope and Asia, 
America produces learned men ieSf^ensitive than our 
own to the value of the Christian tradition They try 
to survey with impartial superiority the varied mani- 
festations of the religious spirit in Europe and Asia 
They are aware of the intellectual poverty of much 
popular Christian thought They view with cold and 
contemptuous detachment the strange and novel cults 
of which their own country is singularly prolific They 
are attracted by the philosophical subtlety of Hindu 
speculation, and probably have no first-hand experience 
of the moral corruptions which pantheism shelters 
The general effect of their teaching is rightly felt by 
ordinary men and women to be destructive of all 
religious certainty 

(a) Prof Hopkins’s “ Origin and Evolution of Re- 
ligion ” is the sort of book to excite reactionary preju- 
dice, for the half-educated reader will merely perceive 
that its values are wrong To us it appears a mixture 
of wide learning and confused thought The author 
gives an llluminaLmg account of primitive religion as 
disclosed by modem anthropological research As 
professor of Sanskrit at Yale, he naturally writes with 
authority of the development of Aryan religious ideas 
m India He describes at length the evolution of 
Buddhism He sketches the conflict, among the 
Greeks and Hebrews, between primitive religious 
beliefs and finer types of phdosophico-spintual under- 
standing “ In Greece, a moral philosophy gradually 
developed apart from the gods The Hebrews alone 
united ethics, religion, and an anti-polytheistic philo- 
sophy ” He gives an account of the evolution of 
Christian theology which we find unsatisfactory In 
his pages the complex movement which united Neo- 
platonism to the Gospels is inadequately presented 
Probably misrepresentation is inevitable in an author 
who can write that “ it makes no religious difference 
whether God is regarded as essentially quite apart 
from or immanent in nature ” 

Prof Hopkins, setting aside the Christian belief in 
absolute values, gives us utilitarian ethics "The 
ethical law in respect of taking life is not Thou shall 
ttat ktll but Thou shall htU, when killing aids the 
group That is the reason why it was nght to kill 
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on Englishman in 1776 and a German m 1918 till 
November n ” Obviously it is impossible to place 
such teaching in the Christian scheme But we do 
not see how it can be reconciled with the position 
which Prof Hopkins finally reaches “ Whether 
called divine or not, one controlling conscious in- 
telligence appears to exert its will towards the realisa- 
tion of a moral ideal in which we participate ” It 
seems to us that, if the implications of this conclusion 
are developed, the main postulates of Christian Platon- 
ism must be accepted Such, at any rate, is the con- 
tention of some of our foremost English theologians 
Men of science, interested in these matters, should 
study the Confesno Ftdet which appears at the beginning 
of the second senes of Dean Inge’s “ Outspoken Essays ” 
They will find there no scientific obscurantism, and, 
at the same time, a powerful discrimination between 
the ethico-religious values of theism and pantheism 
which Prof Hopkins might study with advantage 
K W Barnes 


Bacteria of the Soil. 

4 grtculturaJ Bacteriology By Prof J E Greaves 
Pp 437 (London Constable and Co Ltd, 192a) 
air net 

W ITH the large increase in agncultural experi- 
ment stations throughout the world, and with 
the growth in sire and activity of such older stations as 
Rothamsted within the last ten years, there has been 
produced a vast amount of work dealing with the 
activities of bacteria m the soil, their relations to soil 
fertility, and the influence upon them of external con- 
ditions such as manunal treatment Much of this work 
is disconnected, and suffers from a want of correlation 
with our knowledge of related subjects There is a 
need, therefore, for text-books that will set in order the 
facts now established and point out the lines of develop- 
ment which our present knowledge is opening up 
Prof Greaves has produced a book designed, not 
primarily for the expert, but to stimulate curiosity and 
inquiry in the student The first portion is devoted to 
general bacteriology, discussing the morphology and 
schemes for the classification of bacteria, their chemical 
composition and physiology, and the influence upon 
them of external conditions such as temperature, heat, 
disinfectants, and salts This is a very desirable arrange- 
ment, especially since the branches of applied bacteri- 
ology are to-day suffering from the backwardness of our 
knowledge of the fundamental problems of pure bacteri- 
ology One feels, indeed, that the author would have 
done well to have emphasised more strongly the direc- 
tions in which such knowledge is most needed He has 
also included in this general section such sutyects as the 
NO. a8C», VOL. 1 1 2 ] 


influence of heat, volatile antiseptics, and arsenic on soil 
bacterial activities It would seem more reasonable to 
deal with these matters m connexion with the soil 
population, since the facts do not indicate a simple issue 
between the soil bacteria and the disinfecting agent 
The middle portion of the book deals with the soil 
flora and its activities, such as the production of 
ammonia and nitrate, the fixation of nitrogen, denitri- 
fication, cellulose decomposition, and the solvent action 
of bacterial metabolic products on soil minerals At 
the conclusion are chapters on the relation of bacteria 
to water supply, sewage, dairying, food preservation, 
and various technical processes 
The completeness with which our present knowledge 
has been presented, vanes very greatly m different parts 
of the volume The most interesting part of the work 
is that winch deals with the fixation of atmosphenc 
nitrogen, where the mam aspects of the subject are well 
put forward Unfortunately, however, reference is 
omitted to some fundamental work on the soil micro- 
population without a knowledge of which the student 
cannot obtain a true picture of the activities of bactena 
m the soil Essential to this, for example, is some 
knowledge of recent work on the relation between 
bactenal numbers and the active protozoan fauna in 
field soil In criticising Russell and Hutchinson's 
phagocyte theory of partial stenbsation, the author even 
states that “ the work of Russell and Hutchinson does 
not consider the probability of the protozoa being m 
the soil as cysts ” The existence of active protozoa m 
the soil was discovered by Martin and Lewin at Rotham- 
sted in 1915, and* in the protozoology department, 
initiated there to investigate this subject, it has since 
been shown by Cutler and Crump (1920) that the 
numbers of active amoeba and flagellates in field soil 
change from day to day, and that the increase and 
decrease of certain active amoeba bear an inverse 
relationslup to changes in bactenal numbers The 
connexion between active protozoa and bactenal 
numbers is, therefore, established, with the consequent 
probability that, if this equilibnum be upset by some 
partial stenbsation process, such changes would ensue 
as were found by Russell and Hutchinson 
Again, in connexion with the production of ammonia 
from organic nitrogen compounds m the soil, the author 
does not emphasise how important is the nature of the 
energy supply available to the ammonifying or ganism s, 
which, apparently, are equally able to derive their 
energy from a non-nitrogenous source, and, where such 
compounds are available, may even assimilate ammonia 
and nitrate, thus causing a temporary loss of these 
compounds from the soil The importance of, this 
factor was pointed out by Dory land (1916) In the 
chapter 'on the decomposition of cellulose, there is no 
B I 
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reference to the work, at Rothamsted, of Hutchinson 
and Clayton (1919) on the remarkable Spiroehata 
cytophaga which led to a study by Hutchinson and 
Richards of aerobic cellulose decomposition as a whole, 
resulting m 1 process now in practical use for makmg 
artificial farmyard manure from straw 

It is admittedly impossible, in a book of this type, 
to cpver all the work on bacteria m relation to agricul- 
ture, but, as this is the cose, it would seem a pity that 
\aluable space should have been given to such un 
import mt mitter as, for example, the fanciful history 
of an individual phosphorus atom (p 183) 

The author has decided not to give references to 
literature quoted, but instead gives three or four papers 
with each chapter which are selected as containing 
fuller references to the subject In many cases, how 
ever, a student would find it difficult and sometimes 
impossible to trace the literature of work mentioned m 
the text This in the reyiewer s opinion, is a serious 
defect A text book of this type even though it be 
intended mereh to stimulate curiosity and inquiry,” 
should if it fulfils this purpose lead the inquirer to a 
more intimate studs of the subject and os stepping 
stones to this more complete knowledge, good references 
to literature are essential 

There are some st itements m the book which through 
inadvertence are incorrect or misleading Thus it is 
stated (p 3 s) that nitrogen fixing bacteria must have 
atmospheric nitrogen and oxygen but mfact some are 
anaerobic and probably all tan utilise combined nitrogen 
where this is av uhble Again the author says (p 34) 
that most plants cannot use nitrogen in the form of 
ammonia , it must lie in the form of nitrates But 
HutUunson and Miller (11)09) and also Pnamschmkov 
(1916) found a considerable \ incty of pi uits that could 
utilise ammonia, and Ucsselmann (1917) found forest 
soils that were devoid of bactcm capable of producing 
nitrate lhese examples could be multiplied Prof 
Greaves has planned an interesting book which how- 
ever, could be murh more useful if some of the less 
important matter were omitltd so tliat the pfesent 
extent of our knowledge could be more completely 
covered H G Thornton 


The Latin Works of Geber 

Die Alchemte des Geber Ubersetzt und crklart von 
Dr. Lrnst Darmstadter Pp x + 202 (Berlin 
Julius Springer, 1922 ) ios 

I N this book Dr Darmstadter has given a German 
translation of the “ Summa pcrfectionis, ’ " Liber 
de investigation perfections, ’ ‘ I iber de ui\ entione 
ventatis sive pcrfectionis,' “ Liber fomacum, ’ and 
• Testamcntum Geben, mainly, as regards the first 
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four, from the edition published at Nuremberg m 1541 
The texts of the Testamentum employed are those of 
the editions of Venice, 1342, and Danzig, 1682 The 
translator has included also an introduc tion on Geber and 
his writings, a list of manuscripts and printed editions 
of the Latin works, and many notes, together with a 
short glossary of alchemical terms The book is 
illustrated with excellent reproductions of six plates 
from the 1541 edition, two from Libavius’s Alchymia, 
1606, and one other, of distillation, from a book 
published in 1512 

While Dr Darmstfidter s hoofis a noteworthy 
contribution to the voluminous literature on Geber, it 
cannot be said to have treated the matter comprehen- 
sively or altogether accurately The questions of the 
identity of Geber and of the origin of his works 1 sind 
noch 7ii beantworten und sollen den Inhalt einer 
bcsondcren Arbeit bilden, but the author adopts 
uncritically the position of Berthelot and von Lippmann 
and dismisses, on entirely inadequate grounds, the 
possibility that Geber' may be Jabir ibn Hayyan 
The evidence on this point has recently been discussed m 
Naturs (1 ebruary 10, p 191 and lebruary 17 p 219), 
but it may be well here again to emphasise that practi- 
cally the only facts mentioned m the Latin works which 
have not so far been found m the Arabic works of Jabir 
ibn Hayyan arc the preparation of aqua regia, aqua fortts, 
and silver nitrate It is significant that even such an 
unimportant fact as the blue copper flame, noted by 
Geber (p 66) is also described by Jabir ibn Hayyan 
( Book of Properties, chap 3), and, I believe, m no 
other work earlier than the thirteenth centurv 

The list of manuscripts is incomplete Thus there 
is a fourteenth century MS of the 1 Summa ” m the 
Bodleian, and another in Trinity (ollege, Cambridge, 
while in the Iluntenan Library at Glasgow there is one 
of the thirteenth century Dr Darmstadter knew 
of no MSS of the * Liber fomacum , there is, how- 
ever, one which professes to be a translation by Roger 
Bacon, in the British Museum (Sloane, 1x18 If 60-71) 
It is probably of the fifteenth century At Gonville and 
Cams College there is a fifteenth-century MS of the 
“ Secreta Secretorum in opere solans et lunans,” 
attnbuted to Geber , the title corresponds with that 
of a work by Jabir ibn Hayyan, the “ Kitfib sirr al- 
Asr&r ’ The Bodleian MS , ‘Ad laudem Sonatas dixit 
Geber ” (fifteenth century), calls to mind the work of 
Jabir entitled ‘ Musahhihat Socrat,” mentioned in the 
“ Kitfib al-Fihnst, ’ but now lost 

The translation is good and in general accurate, but 
it seems a pity that it was made from printed editions 
and not from early manuscripts, when it would have 
been much more autbontatave The notes are clear 
and scholarly , the information they contain is largely 
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derived from Prof E 0 von Lippmann’s " Entstehung 
und Ausbreitung der Alchemie ” In view of the fact 
that copies of Geber’s works are scarce, the present 
edition will be welcome to all chemists, for Geber had 
a pleasant style and his writings are full of interest and 
still worth reading It is satisfactory, too, to see that 
the book is to be sold in England at what appears to 
be a very modest price 

It is perhaps fitting, in concluding this review, 
to ask the pertinent (but, it is to be hoped, not im- 
pertinent) question “ If Geber was not Jabir lhn 
Hayyan, who was he ? ” 

E J lIOLMYAKn 

The Living Plant 

Botany of the living Plant By Prof F 0 Bower 
Second edition Pp xn + 634 (London Mac- 
millan and Co , Ltd , 1923 ) 251 net 

T HE publication of a second edition of Prof F 0 
Bower’s excellent “ Botany of the Living 
Plant ” less than four years after the appenrancc of the 
original work shows that the volume has received the 
recognition it so justly deserved This new edition 
has undergone a good deal of alteration, much of 
which has been made b) the author as a result of 
criticisms and friendly suggestions 
The changes have certainly improv ed the book to a 
\erv considerable extent, the most important being the 
treatment of the Cryptogams and Gjmnosperms, which 
occupy the second half of the work Instead of these 
plants being arranged with the ( onifer® at the begin- 
ning and the fungi, bacteria, and alga at the end, Prof 
Bower now begins the second half with a \crv useful 
chapter on evolution, homoplasy, homology, and 
analogy This new chapter serves to introduce the 
progressive senes of plant forms the life histones of 
which are traced in evolutionary series from the 
simplest Thallophyta to the complex Gymnospcrms 
in the chapters which follow 
The series of chapters, culminating in the ferns and 
( onifers, is followed now quite logically by the chapters 
on “ Alternation of Generations and the Land Habit ” 
and on “ Sex and Heredity,” which, though they have 
verj properly been transposed, come at the end of 
the book as formerly 

The appendix (A) on types of floral construction in 
Angiosperms then follows, and forms a useful intro- 
duction to the systematic study of plants , and appendix 
(B) on vegetable food-stu£Es is followed by a carefully 
compiled index and glossary, these complete the 
volume as m the first edition 
Several minor alterations have been noticed in com- 
paring the two editions, and they are all distincj lmprove- 
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ments in particular the new chapter on “ The Living 
Cell ” deserves special notice This chapter is a very 
useful addition, since, in the first edition, the general 
physiological conditions of the plant cell were not 
treated so fully as is necessary for a proper under- 
standing of that continuous living system of which 
the plant body consists 

In this new edition, after describing fully the cellular 
construction of plants, the structure of the several 
living units which compose the plant body follows 
naturally, and allows the succeeding chapters on the 
tissues of stem, leaf, and root, and on general physiology, 
to lie fully appreciated 

Specialists in one branch of botany or another may 
perhaps fed that sufficient space has not been given to 
one or other aspect of Ixitamcal science, which now 
covers so wide a field , but, as Prof Bower very justly 
sajs in his preface to the first edition, “ No attempt 
has been made after encyclopedic writing,” and we 
fed that it is well for the student who is to be intro- 
duced to the plant as a living organism that the author 
has confined himself so admirably to the object on 
whit h he embarked, and has succeeded in producing a 
hook which is certainly the standard British work on 
general botany 


Our Bookshelf. 

IFar, Its Nature, Cause, and Cure By G Lowes 

Dickinson Pp 155 (London G Allen and 

Unwin, Ltd , 1923 ) 4 s 6 d net 
With his usual convincing sincerity, Mr Dickinson 
sets out the unanswerable case against war He 
appeals especially to jounger men to realise what 
the nations have done, what they are doing now, 
and what it must all lead to unless the issue is honestly 
fated, and every one makes up his own mind dearly 
as to whether he wants war or not For readers of 
Nature as such, the book would therefore have no 
immediate interest were it not that the author brings 
into some emphasis the relations of science and men 
of science to warfare • 

If mankind does not end war, war will end mankind 
If this has not bepn true m the past, it is tiue now 
because modern war is linked with modem science, 
which, if the chief hope for the world, is also its chief 
menace Men of science have in consequence more 
than average weight in deciding whether war is to 
continue or not , and some at any rate of them will 
not fail to be moved by Mr Dickinson’s appeal to 
bnng all the prestige and intelligence of natural 
knowledge on to the side of those who mean to end 
war He suggests that chemists and physicists and 
others who might be concerned should collectively 
and internationally announce that they did not propose 
to communicate to governments anything which would 
be useful in war— an impossible proposition, as the 
author would know if he had more acquaintance 
with the' history and mode of progress of scientific 
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knowledge and with the ingenuity with which men 
who are determined to kill will degrade every scrap of 
human information to their end But it is no impossible 
chimera that men of science should refuse to help 
m apphing their special knowledge to the prosecution 
of war, and should let it be known that if war is to 
continue it must be waged without their assistance 
Mr Dickinson, at any rate, will be satisfied if they 
will read his book, reflect honestly and plainly on the 
implications of what he has to say, and bring to their 
conclusions the same independence and clarity that 
they apply to their daily work It is difficult to 
belies e that there will be many who after doing this 
will still be on the side of war A E B 

British Museum ( Natural History) Guide to the 
Exhibition Galleries of Geology and Palaontology 
Pp 64 (London British Museum (Natural His- 
tory), 1923 ) u 

The Keeper of Geology, in his preface to this small 
book, says, “ It is merely a guide, not an introduction 
to the study of fossils ” Those familiar with official 
scientific publications ma> appreciate the modesty 
and wisdom of this statement But intelligent 
members of the general public, for whom the book has 
been written, will soon find that the statement errs 
on the side of diffidence, thev will say, “This is not 
merel) a guide, but a remarkably good guide ” , 
and, taking it with them round the galleries, ma> 
discover to their advantage that it is one of the best 
short introductions to the study of fossils m the 
English language 

The casual visitor to these magnificent geological 
collections is often bewildered by the multitude of 
objects and oppressed by the strangeness of nomen- 
clature With this guide he will be led in an orderly 
and logical manner through the whole series of exhibits, 
his ~ attention being directed only to outstanding 
features of each group , the systematic names are 
explained in everyday terms and the essential characters 
of the fossils are made clear, while no opportunity 
is lost of showing how the forms of these extinct 
creatures throw light upon their habits and phylogeny 
Thus a great deal of sound information is woven into 
a readable story, which does not neglect human interest 
but links up the fossils with their discoverers or with 
some apt reference to literature or history Who 
will not be tempted after reading of Thomas Hawkins 
to look up his descriptions of the hunt for Ichthyosauri, 
or to renew an acquaintance with “ The Chambered 
Nautilus ” of Oliver Wendell Holmes ? 

Dr F A Bather, the author, has rendered good 
service to paleontology and to the public at a time 
when there was never more need for a straightforward 
introduction to this valuable and fascinating branch 
of knowledge, understandable bv the ordinary man 
J A II 

The Microscope A Practical Hand-book By L 
Wnght Enlarged and rewritten by Dr A H Drew 
Pp 287 (London Religious Tract Society, n.d ) 
Sf net 

In the earlier chapters of this book an excellent account 
is given of the fundamental principles of optics, the 
practical optics of the microscope, and of the simple 
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and compound microscopes The salient features of 
a number of microscope stands by various makers are, 
detailed and many of the instruments figured Ac- 
cessories, dark ground illumination, and methods for 
testing objectives are also described, together with 
manipulation and photo - micrography Separate 
chapters are then devoted to the various objects of 
microscopy, such as pond and insect life, animal and 
vegetable histology, and others, with directions for 
manipulating and mounting them The sections on 
staining have been revised and brought up-to-date 
and new stains and methods introduced Thus, 
directions are given for the demonstmtita of mito- 
chondria, the Golgi apparatus, karyokinesJT, etc The 
book contains a mass of accurate information, is pro- 
fusely illustrated, and can be cordially recommended, 
not only to the beginner, but also to many who have 
already passed the elementary stage 

Organic Chemistry or, Chemistry of the Carbon Com- 
pounds B> Victor von Richter Edited by Prof 
R Anschutz and Dr H Mecrwem Vol 3 Hetero- 
cyclic Compounds Translated from the Eleventh 
German edition by Dr L E Fournier d’Albe 
Pp xvui 4 326 (London Kegan Paul and Co , 
Ltd , Philadelphia P Blakiston’s Son and Co , 
1923 ) 25s net 

The present volume, like the two preceding ones, is a 
useful guide to organic chemistry for general laboratory 
use, but it suffers from the same defect in being out- 
of-date Heterocyclic derivatives of phosphorus and 
arsenic, for example, do not appear in the index, nor, 
apparently, m the text References to English work 
are given to the German Centralblatt, without the 
names of the authors, and one gathers the entirely 
incorrect impression that organic chemical work is 
confined almost exclusively to Germany The nomen- 
clature is not always that adopted in England , the 
quinoline nucleus is numbered according to a system 
which has not been m use in this country for many 
years The best method of preparation of a substance 
is not specially indicated, and not enough distinction is 
made between methods of preparation and methods of 
formation Until English chemists supply their own 
needs, however, such books will have to be used 

Atoms By Prof Jean Perrin Authorised trans- 
lation by D LI Hammick Second English edition 
revised Pp xv + 231 (London, Bombay and 
Sydney Constable and C 0 , Ltd , 1923 ) 8 s 6 d 
net 

ThX second English edition of Prof Pemn's inimitable 
book has been carefully revised m accordance with 
the eleventh French edition, and a certain amount 
of new matter added for the first time The latter 
covers, for example, Pemn’s new theory of radiation 
and chemical change, and there is a complete list of 
isotopes at the end of the book Of the original work 
it is scarcely necessary to say anything it has be com e 
a scientific classic, and is at the same time an account 
of the latest views on the subject The translation 
has been well done, and the meaning is clearly rendered. 
In one or two cases (« p ira) “ ou bien ” has been 
translated “ better,” winch is not its meaning in the 
examples cited 
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Letters to the Editor. 

[TAo EdUtr does not hold Mimstlf rtsponsiblt for 
optntons txprttitd by hi correspondents Nttiktr 
eon Mo undertake to return, nor to correspond with 
the uniters of. rejected manuscripts tn Undid for 
this or any otier part of Nature No nottet is 
taken of anonymous communications ] 

The Crowd Orbit Model of Helium 
Tbs spectrum formula 

r=N [3- 4 M nn ;)] < a > 

proposed for helium in mv letter of March i (Nature 
of April 28 p 567) was shown to yield for cos i - J 
the correct ionisation potential and for f « f f the 
four I yman lmes with that corresponding to the 
former as the limit The deduction of this formula 
(on lines by no means classical) and the attitude to 
be taken with regard to the negative results ob 
tamed in the meantime by Dr Kramers by means of 
classical mechanics (Znts f Physik 13 312) have 
been fully explained in a paper appealing in the June 
issue of the Astrophys Journal and need not be 
repeated here rhe purpose of this letter is to point 
out some further peculiarities of the formula (a) as 
such which will be seen to bring order into the 
apparently queer correlation given before 

If the simple rational values of - cos t are ordered 
in descending magnitude namely 

* «) I (I) 4 (*) * M 

everv second bracketed one covers no observed 
bne while the others represent orderly the first four 
members w = i etc of the Lyman senes 0 S wiP 
Extrapolating the regular sequence of the last three 
fractions by 

(' fr ) mtd -ft 

one would expect the former to cover no line and the 
latter to represent the line oS - 5P which though 
hitherto not observed can be expected with confid 
ence Now with Lyman s oS and the usual 5P this 
line should he at X,=>5ia 1 while formula (a) gives 
for cos»= -7/13 *=5123 Again turning to the left 
hand end of the sequence (0) the next fraction 1 
naturally suggested itself as worth trying hor this 
value of-cos* (*/a = 73 221 0 F 26642) formula (o) 
gives X«=6oi 2 which is very close indeed to the 
r single line at 600 3 + 03 repeatedly obtained by 
Lyman As I understand from Prof Lyman him 
self he feels reasonably certain that it is genuine and 
that it belongs to the spectrum of helium More 
over from the semi empirical point of view the com 
bination line oS - iS= 198 300 32 033 would he at 
X«6oi 3 which is still closer to our result 
Thus gathering the scattered items we have as 
an extension of (b) the following correlation (m which 
the bracketed numbers cover no observed lmes) 

* I Ml) * (*) t (f) Mtt) A 4 (c) 

•9-isU, x, A, A, A, A, 

Notice that according to Prof Lyman the arc 
spectrum of He contains no lmes in addition to those 
here covered The regular mtermittency of ( c ) so 
far as the members oS - mP are concerned, is manifest 
The position of oS - iS — the queer line as Dr 
Compton of Princeton called It— is correspondingly 
queer Vet even this though only a combina 
non line fits into the further remarkable rqrulanty 
of the whole sequence (c) to wit that the differences 
between the successive auctions are all of the form 
ifnp thus 55-46-1 .44-35-1 33-43-1 and 
so on This curious feature was first noticed by my 
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friend Prof A S Eve of Montreal only after the whole 
array (r) was spread over the black board m a recent 
lecture at the Bureau of Standards It may thus be 
said to have grown out spontaneously and certainly 
did not influence the writer m constructing the pro 
posed formula 

So long as intra atomic dynamics is awaiting its 
Anal shaping from modern groping attempts at a 
suitable modification of ordinary mechanics every 
such regularity of correlation no matter how 
magical m appearance seems worthy of noticing 
as a possibly helpful hint how to alter the old laws 
for intra atomic purposes Ludwik Silberstein 
129 Seneca Parkway 

Rochester N Y May 15 


Symmetry of Calcium Thiosulphate Hexahydrata 

Lai cium thiosulphate hexahydrate CaS t O, 6H,0 
is usually quoted in works on crystallography as an 
example of the triclinic asymmetric class C, 1 — 
perhaps as the only known crystal which definitely 
represents this type of structure It is described in 
Tuttons Crystallography (new edition p 280 
old edition p 285) and in more detail m Groth s 

Chemische Krystallographie vol 2 p 676 In 
the 1 itter w e read 

CaS t O, 0H,O Asymmetric Sp gr 1 872 
a b c O 7828 I 1 3170 
o ?2 )0 P 08° 34 7 9 X 8 45j 

The process by which symmetrical crystals are 
built up from less symmetrical m itenal has been 
recently described by Sir William Bragg ( Ihe 
Significance of Crystal Structure Trans Chem 
Soc 1922 vol 121) and G Shearer ( The Relatim 
between Molecular and Crystal Symmetry as shown 
by X ray Cry stal Analysis Proc Phys Soc 
hebruary 1923) In the latter paper the author 
suggests that Nature never uses more molecules 
than are absolutely necessary for the purpose that 
is no more than N asymmetrical molecules will be 
used in the construction of a crystal of symmetry 
number N or if the symmetry of the molecules 
be that of some class n then no more than N/n will 
be used Up to the present this hypothesis seems 
to be justified In all organic crystals that have 
been examined in Sir William Braggs laboratory 
not one has yet been found to contradict it In an 
cases there has been no evidence to show that 
polymers of chemical molecules have been used but 
on the contrary abundant evidence to show that the 
ultimate structural bodies correspond to the simple 
chemical molecules Furthermore it has been shown* 
that in general the symmetry of a crystal is of a 
higher type than that of the molecules from which 
it is built — a rule which seems to be almost universally 
true Especially with complex molecules does Nature 
resort to the device of combining a molecule with 
its digonal or its enantiomorph before using them to 
construct a Bravais lattice 

In view of these considerations it seemed very 
probable that. Should a truly asymmetric crystal be 
obtained its space lattice would be found to be 
constructed of asymmetric groups of atoms cone 
spending to single chemical molqpules that is it 
would be found to contain only one molecule per 
fundamental cell Such a case seemed to be pre 
seated by CaS,O t 6H,0 and indeed it was expected 
that X rays would show it to be a simple tncluuc 
lattice of single asymmetrical molecules obeying of 
course the law of rational indices but exhibiting 
no symmetry operation beyond that of identity 
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By means of the Bragg ionisation spectrometer 
an examination of this crystal has been earned out 
The results are in full agreement with a two-molecule 
cell (Table I ) 



Of course, we might now argue that this does 
not prove anything, since the theory of space-groups 
takes no cognisance of the structure of tnc ultimate 
asymmetric units, but confines itself to the number 
and relative orientations of these necessary to produce 
one or other of the 230 homogeneous point-systems 
Theoretically, it is just as easy to conceive of a crystal 
of the class being built from a two-molecule cell 
as from a one-molecule cell In the former case it 
would simply mean fhat to construct an asymmetric 
lattice, Nature, at variance with her usual procedure, 
had used an asymmetric polymer of the chemical 
molecule instead of the single molecule 

In spite of this, it is here suggested that CaS t O, 6 H ,0 
is not, after all, the unique example of the tncknic 
asymmetric class, but only one of the many examples 
of the pmakoidal class C< 1 The following reasons 
are given for this (1) in all complex crystals 
so far examined, the ultimate structural unit has 
proved to correspond to the chemical molecule , and 
(2) there is a mass of evidence to show that the 
crystal symmetry, as deduced from a study of facial 
development and etched figures, is often of a lower 
type than the true structural symmetry as deduced 
from X-ray data (and generally confirmed by other 
indications) An interesting paper dealing with this 
subject has recently been contributed by E T 
Wherry Am Joum Science, September 1922 , but as 
a few well-known examples of this pseudo-symmetry 
we may cite potassium chloride (cubic holohedral, 
not pentagonal icositetrahedral), diamond (cubic 
holohedral, not hexakis-tetrahearal), cupnte (cubic 
holohedral, not pentagonal icositetrahedral), wulfemte 
(tetragonal holohedral, not pyramidal), and ammonium 
chloride (not pentagonal icositetrahedral, but either 
hexakis-tetrahedral or holohedral) The last-named 
is especially interesting since it has been examined by 
several workers It now seems conclusive that its 
structure is what was originally suggested (Bragg, 
" X-rays and Crystal-Structure,’ p 158), that It 


belongs not to an enantiomorphous class of the cubic 
system but to a class showing planes of symmetry 
(probably hexalds- tetrahedral— see R W G Wyckon, 
Am Joum Science, December 1922) With such 
crystals as these we must class many of the co-ordi- 
nation-compounds of the type (Me (X/)}R» *H ,0 
examined by F M Jaeger ( ’ Recherches sur le 
pnneipe de Pasteur,” Rec d trav chm d P B , 
tome xxxvni) Though substances of this type 
are very strongly optically active, many of their 
crystals appear to lack the characteristics of the 
enantiomorphous classes 

These few examples will suffice to show that it 
has become unsafe to argue from form development 
and etched figures, that, for exasmSk^the hitherto 
accepted evidence for placing CaS,U," 0H.O m the 
asymmetric class is not trustworthy It is Decoming 
increasingly clear that the boundary conditions of a 
crystal are often so different from the conditions 
obtaining inside the structure that not only the 
growth but also the inverse process of solution 
(etched figures) leads to a definite under-estimate (in 
most cases) of the real internal symmetry 

On the other hand, all the evidence so far » now 
in favour of placing CaS t O a 6H t O m the pmakoidal 
class, since the cell contains two molecules, and, by 
analogy with other known structures, these may be 
taken to be centro-symmetncal with respect to each 
other It is true that this latter supposition cannot 
yet be proved, because in the tnbhnic system the 
two molecules, provided they are so orientated as 
to be centro-symmetncal with respect to each other, 
may occupy any relative positions m the cell How- 
ever, X-rays certainly show that the smallest cell 
which repeats through space contains two chemical 
molecules, and that there is no evidence that they 
are alike The inference then is that they are the 
inversions of each other and that the complete 
structure is in reality centro-symmetncal In this 
connexion it should be noted that two other tnclinic 
crystals have also been thoroughly examined namely, 
anhydrous racemic acid and racemic acid mono- 
hydrate If only for chemical reasons, there is no 
doubt that these two crystals are built of molecules 
which are inverse to each other, and X-rays again 
show that the smallest cell which repeats through 
apace contains two chemical molecules only 

If we knew more about the intensities of X-ray 
reflections, we should be able to prove that the two 
molecules in the cell of CaS t O, 6 H ,0 are inverse 
to each other, but for the present this is impossible 
For the same reason no attempt has been made to 
fix the atomic positions m the cell An examination 
of the optical properties would be highly desirable, 
with the view of detecting rotatory polarisation, 
should any be shown Such a test would then be 
practically decisive 

For the preparation of the crystals which have 
been examined, I wish to express my indebtedness 
to Mr C P Proctor, of the Chemical Laboratory, 
University of Birmingham VV T Astbury 

Physics Department, 

University College, London, 


A Method of Photographing the Disintegration of 
Atoms and of Testing the Stability of Atoms 
by the Use of High-speed Alpha Particles 
While the experimental work of Rutherford 
demonstrates the disintegration of the nuclei of the 
atoms of six elements of odd atomic number to give 
long-range hydrogen nuclei, it does not show whether 
shorter-range products of disintegration are emitted 
It occurred to one of the writers several yean ago 
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that the photographic method 6f C T R Wilson 
would be the best means easily available of actually 
testing the stability of the nuclei of atoms for the 
different types of disintegration, particularly when 
the particles emitted have a short range In the 
earlier applications of this method polonium has 
been used almost exclusively as the source of o- 
partides The «-particles thus emitted have a 
relatively small kinetic energy, so the evidence 
obtained from the photographs is not of much value 
in its bearing on nuclear stability The writers 
have therefore used the high - speed a-particles 
from thonum C', with a velocity of a 05 x io* cm /sec , 
or o 688 c 

In an earlier letter (Nature, January 27, p 114) 
we gave a photograph showing the sharpest colli- 
sion obtained in ten thousand exposures, the 
o-particle being turned through an angle of about 
125 0 The sharpest collision given by Blackett (Proc 
Roy, Soc A, 103, p 79 (plate 3)) is less sharp 
since the a-particle is turned through an angle of 
no° or less. Fig i shows two views, taken from 
directions perpendicular to each other, of a collision 
between an o-particle and the nucleus of an atom of 
air This is the sharpest collision we have obtained 
by taking twenty-one thousand photographs In 
this case the a-particle is turned through an angle of 
165°, so that the lines which show the track of the 
a-particle before and after the collision exhibit a 
sharp angle equal to is 0 

In an ordinary collision the initial track of the 
•-particle splits into two branches beyond the point 
where the collision takes place One of these is due 
to the rebounding a particle, and the other to the 
forward track of the nucleus which is hit If this 
nucleus were to disintegrate during the collision or 
quickly enough afterward, an additional track would 
emerge from the point of collision, and this would 
be due to the fragment, such as a hydrogen nucleus 
or an a-particle, which is elected It is possible, 
too, that electrons or other additional particles might 



-a ray track which ipllu Into thro* branches after 
llislon The upward loop in the initial Irock is 
to the diffusion of electrons out uf a rexion partly 
ad of water vapour by an cailier track 


even more than three branches However, all of the 
particles thrown off may not produce visible tracks 
Thus the tracks given by high-speed electrons are 
faint, and are sometimes Invisible in parts of the gas 
which have been robbed of their water vapour 
The extremely sharp collision photographed in 
Fig i exhibits the very interesting phenomenon that 
the original track spits into three branches at the 
boint of collision, which ts exactly the characteristic to 


rig i exhibits the veiy interesting phenomenon that 
the original track spits into three branches at the 


be expected if the bombarded atom disintegrates The 
film on which the photograph was taken, shows the 
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lines at the point of collision much more plainly than 
the reproduction and a study of the black lines on 
the film as seen under the microscope indicates that 
the third particle is shot diagonally upward, exactly 
from the point of collision as nearly os this can be 
determined by a microscopic examination of both of 
the views (taken 
at right angles) 

The great relative 
brightness of the 
track of this par- 
ticle is due to tho 
fact that the 
camera gets a 
" head-on view 
The discussion of 
the momentum 
relations will be 
left to a more com- 
plete paper, but it 
may be stated 
that, so far as we 
are able to de- 
termine, the col- 
lision does not ex- 
hibit conservation 
of momentum if 
the particle which 
shoots upward is 
left out of ac- 
count If this 

could be definitely . , , . 

proved it would 

give remarkably ate due to electrons 
substantial evi- 
dence, in addition to that of the number of tracks, 
that a disintegration has occurred 

Bumstead, and later Wilson, have secured photo- 
graphs of the tracks of 4-rays, supposedly due to 
electrons pulled out of the non-nuclear systems of 
the atoms through which tho a-particle passes 
These tracks are extremely short, and are most 
easily seen when the expansion in the ionisation 
chamber is not too high Fig 2 shows an entirely 
new type of secondary track Here what appear to 
be electrons are thrown out a great many tunes as 
far as in the 4-rays, and in a different direction The 
two electron tracks curve upward, show a backward 
motion, and are remarkably close to being parallel 
They differ so markedly from those of the ^rays that 
they may be considered as a different type of ray 
They may be designated as f-rays 

Altogether about eighty thousand tracks have been 
photographed From the assumed dimensions of a 
molecule in air it may be estimated that each, 
particle passes through between 100 and 200 thousand 
atoms, so approximately 10 billion atoms have been 
shot through, with the result that only three nuclear 
collisions have resulted in which tht initial a-particle 
has been given a retrograde motion In only one of 
these, as illustrated in Fig i, has the collision been 
very direct The photographs show many other 
interesting relations which cannot be discussed here 
William D Harkins 
R W Ryan 


Science and Economics 

May I bring this correspondence back to earth by 
recalling that 1 based my deduction that no one even 
pretended to understand the present economic system 
upon the fact that, although the age is as far ahead of 
any preceding epoch in the science of producing wealth 
as it is m astronomy or chemistry, yet millions of 
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folk are (i) without decent means of subsistence, 
ip) idle ? My impression, in directing the attention 
of scientific men to this problem, was that a very 
little of the original thought which they habitually 
devote to more abstract questions would give the 
solution of this one But I scarcely bargained for 
Naturl being so widely read as to render it necessary 
for me to meet philosophical arguments 

Mr Leisennng, who devotes four of your valuable 
columns to a defence and elucidation of the philosophy 
of the system challenged, looks characteristically for 
a change of ideals to bring about the readjustment 
which he admits to be most urgent Now, what was 
there reprehensible about the ideals of the nineteenth 
century ? Was it not the ideas which were upside 
down ? I need not follow him in his fanciful descrip- 
tions of and deductions from my views, though, 
indeed, it is a novelty for readers of Nature to be 
told that a proposal to ascertain the physical basis 
of economics is tantamount to an attempt to baulk 
human evolution and to impose upon man an inferior 
order of existence Surely most of us thought that 
the ascertainment and understanding of the laws of 
Nature were preliminaries to governing and directing 
them to human ends Eastern proverbs notwith- 
standing, the achievements of one age in this field 
are the starting-point of those m the next Your 
correspondent seems to confuse the methods of 
science with those that apply to the government and 
direction of men at the hustings, on the battlefield, 
in the Courts and theatres and by the general Press 
Such confusion is widespread, and the results of 
scientific progress need to be safeguarded and made 
"fool-proof” from the interference of the humane 
genius 

However, I cordially agree, and have myself 
remarked, that the original great rulers of the world 
were under no such vulgar delusions as are current 
to-day about gold and money Mr H O Weller 
recently told me that Kublai Khan's currency was 
of papier mdchi, and that some of his coinage is 
extant The important point to them was not what 
the coin was made of, but whether they issued it 
My description of the present financial system as 
counterfeit was m allusion to the fact that less than 
1 per cent of the money functioning as such is author- 
ised by the King and issued by the Royal Mint 
CMden-time rulers issued the currency, but that also 
is " inverted ” Since millions are (i) destitute, (a) 
idle, the presumption is that, although many may 
understand perfectly the art of making money, the 
reason which makes this, necessarily, a royal pre- 
rogative is now not understood by any one 

I am sorry if the laws of evolution preclude, and 
the annals of history do not record, an absolute 
innovation, and I cannot defend the word “ absolute,” 
since innovations are necessarily relative But it 
will be in the memory of many that recently there 
was a war, and, before a shot had been fired, a mora- 
torium terminated the old financial system The 
public credit became necessary to maintain solvency 
Though it would be rash to predict that in the future 
the old system may not be restored in a modified 
form, it does not appear imminent On my analysis 
it is difficult to see how the public credit can be 
dispensed with tor what else is behind the colossal 
accumulation of indebtedness which we have in- 
herited from the age of irreproachable ideals and 
inverted ideas ? The honest intentions to meet 
" promises to pay,” and the ability to perform what 
tins industrial age and its ideals demand, were quietly 
transferred to the broader shoulders of the public 
during the hubbub preceding Armageddon The 
rope has been lengthened and its end attached to a 
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larger neck The ultimate basis of credit has been 
widened, but from the point of view of physics it is 
still credulity 

The spontaneous increment of wealth is subject to 
the laws of thermodynamics, like all conversion of 
natural resources, whether to useful or useless forms 
You may measure it, so long as it exists to measure, 
by the spontaneous increment of debt, and the 
philosophy of usury is much more interesting no 
doubt than thermodynamics, and is likely to counter- 
act the unemployment engendered by the achieve- 
ments of the latter science, even among those who, 
like your correspondent, find life tends to become 
uninteresting So you can measure the horse-power 
of an engine by braking it, or the .content of a pot, 
not only by filling it when empty btitnBh' by emptying 
it if it be full For any other purpose than mere 
measurement, however, to try to fill a leaky pot, or 
to run an engine with brakes on, is foolish So long 
as wealth production was not understood, the virtues 
of gold or usury or other magical influence could be 
invoked But that time is past Until Mr Lane 
Fox Pitt came to the rescue with his euphemistic 
theory of psychological inversion {Nature, May 19, 
p 670), I found it difficult to discuss these matters 
without giving offence I fear, however, that a system 
of economics based on a philosophy of usury imagines 
the process of emptying to be a reversible cyclic 
process — that the pot is emptied back into the clouds 
rather than mto the ocean 

To come to the concrete, I have a method of pro- 
ducing, more economically than any other person, the 
goods that the community desire Is that a collateral 
security ? No but if I have a block of receipts for 
the wealth blown up in the Napoleonic wars, known 
as Consols, or any other gilt-edged security, I can 
obtain the community's credit at any time, without 
the necessity of being able to produce anything at 
all The process is almost too incredibly Gilbertian 
to discuss in Nature But clearly there is something 
very different in practice from primitive philosophic 
conceptions of credit, since the power to pledge the 
community’s credit is vested, not with those with 
ability to produce but with those with ability to 
consume though the powers of consumption may 
date back to some remote forerunner of tie modem 
patriot in the Napoleonic era, and the goods consumed 
then may have already been paid for many times over 

The use of mechanical energy made possible an 
enormous, if finite, increase of the revenue of wealth 
This annual revenue, by the simplo process of dividing 
it by the rate of interest, say o 05, is multiplied by 
twenty or " capitalised ' The capital, however, 
differs from the earlier forms of credit, such as land 
or factories (that is, until they become obsolete and 
tumble down), in being non-existent, and this differ- 
ence I submit is fundamental It is also under the 
necessity of increasing according to an exponential 
law without limit, which is physically absurd 

Frederick Soddy 

[We regret to be unable to devote space to further 
correspondence on this subject — Editor, Nature ] 


A Puxxle Paper Band 

Prof C V Boys's puzzle (Nature, June 9, p 774) 
is a deal less puzzling (as he doubtless knows) it we 
begin it at the other end Instead of making the 
long belt with its two loops which he describes, and 
then trying to reduce it to the well-known half -twist 
"double surface” (cf eg Forsyth's "Differential 
Geometry,” p 296) of double thickness, let us begin 
by laying two strips of paper one on the other. 
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then with a half-twist bring the ends together, and 
fasten the corresponding ends each to each Our 
half-twist will have brought one end of the lower 
strip into contact with the other end of the upper 
strip, and what we then obtain, on opening out, 
is the long loop (or " worble,” to use Maxwell's word) 
with its two curls, which Prof Boys starts with We 
have simply tplU into two sheets our original one- 
sided, one-edged surface, and obtained a new bxfacxal 
surface thereby, precisely as Mr B M Sen explains 
in his recent paper on " Double Surfaces ’’ in the 
Proc Lond Math Soc 

We may vary the experiment by starting with 
three sheets (or with five) instead of two The middle 
sheet or strip, joining on to itself, will always remain 
the half-twisted loop, the unifamal surface , while 
each adjacent pair of strips will constitute a bifacial 
surface such as Prof Boys describes The median 
loop will mvolve, or link together, all the others , 
but the manner in which these latter interlace with 
one another is more complicated The problem of 
how to split an anchor-rmg into two rings, interlinked 
with one another, is a simple corollary 

It is somewhat curious at first sight, but obvious 
after all, that we arrive at precisely the same result 
whether we split our sheet, or cut it longitudinally 
Begin with one broad strip, joining its ends together 
into the half-twisted unifacial surface then make 
one continuous longitudinal cut, not far from the 
edge This single cut gives us two complete loops, 
one being the border and the other the median zone 
of our broad strip The median band has its 
properties unaltered , it is still the half-twist unifacial 
surface, only narrower than before The other, on 
which our scissors have bestowed a second edge, 
is the bifacial surface which Prof Boys calls his 
' puzzle band ” D’^rcy W Thompson 

44 South St , St Andrews, 

June 19 


Active Hydrogen by Flectrolysis 
Wfndt and Landauer (Jour Amer Chem Soc , 
March, 192a, p 3x3) failed to get any evidence for 
the presence of active hydrogen, generated by the 
action of an acid on a metal, or by the electrolysis of 
a solution of KOH Similar results were also obtained 
by Y Venkataramaiah (Proc Sci Assoc Maharaja's 
College, Vlzianagram, July 1921, p 2) Wc have 
repeated the experiments, and find that hydrogen 
is actually activated when a conducting solution 
is electrolysed We electrolysed a solution of dilute 
sulphuric acid, employing a platinum tube with a large 
number of pin-holes bored in it, and using a current 
varying from 3 to 15 amperes While the electrolysis 
was going on, compressed nitrogen was bubbled 
through the solution, through the platinum electrode, 
to see if any ammonia were formed, as Wendt and 
Landauer found that active hydrogen combines with 
nitrogen to form ammonia After a run of nearly 
twelve hours, the presence of ammonia was tested in 
the resulting solution The result was positive 
Another method was also tried, using an iron tube 
as an electrode It is known that nascent hydrogen 
diffuses through metals like iron even at ordinary 
temperatures So it was found convenient to diffuse 
nascent hydrogen through the iron tube and test for 
the presence of active hydrogen by drawing it over 
cold powdered sulphur, the presence of hydrogen 
sulphide being tested for with a lead acetate paper 
Here also apositive result was found 
The experiments with a metal and an acid are not 
yet successful The failure in the case of the experi- 
ments of Wendt and Landauer, in our opinion, is due 
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not only to the ditficulties m removing the spray but 
also to the action of active hydrogen on the spray 
itself Certain preliminary experiments conducted 
by us show that active hydrogen is decomposed by 
tne spray with the formation of hydrogen peroxide 
It is a pleasure to note from the latest number of 
Nature to hand (May 5, p 600), that Prof A C 
• Grubb has succeeded by an ingenious experiment in 
demonstrating the presence of active hydrogen in 
the hydrogen generated by the action of hydrochloric 
add on magnesium 

Y Venkataramaiah 
Bh S V Raghava Rao 
Research Laboratories, Maharaja's College, 
Vizianagram, S India, 

May 28 


The Transflnite Ordinals of the Second Class 

There is a theorem in the transfimte calculus 
that any ascending sequence of ordinal numbers of 
the second class has a limit which is also of the second 
class This theorem is important, being wanted to 
prove that the aggregate of these ordinals is un- 
enumerable 

Now consider the set of numbers 1, 2, 3, u, w + 1, 
**+2, w 2, w 2+1, «*, w* + i, etc The mode of 
formation is that each number exceeds the preceding 
one by unity, except that if the plan we are following 
leads us to a limit we write down only a finite number 
of numbers according to that plan, and then write 
down the limit and the limit increased by unity, 
and so on The set is normally ordered, and each 
element has an immediate predecessor, whence we 
easily see that it is a sequence But it cannot have 
any limit in the second class, for if the limit is a 
the sequence must contain a and o + 1 

Does this contradiction with the first theorem 
show that the ordinals of the second class form an 
" inconsistent " aggregate ? It differs from that of 
the Burah-borti paradox in that we do not assume 
that our aggregate has an ordinal number before we 
get the contradiction It agrees with it in that no 
contradiction arises if we consider segments only of 
the aggregate of ordinals H C Pocklington 
5 Well Close Place, Leeds 


Shakespeare and the Indian Meteor* of 1592 

With reference to Mr Denning’s remark in Nature, 
June 23 p 848, I beg leave to point out that the 
word m Persian for west, namely kkiwar, also means 
east, and so it may be that the passage m the 
Akbamama means that the meteors were travelling 
from east to west and not from west to east 

Dean Inge lately observed in a lecture that there 
was a mystery about what Shakespeare did m the 
last five years of his life May it not be that he 
was travelling in Europe or on the high seas when he 
saw so many stars shoot madly from their spheres 
(” Midaummer-Night’a Dream," Act II , Scene II ) ? 
There is another allusion to meteors, " Yon fiery o’s 
and eyes of light,” in Act III , Scene II , where 
Lysander speaks of Helena’s eyes Thu seems to 
show that Shakespeare's mind was running upon 
stars and meteors 

I may mention that in a letter to me Sir Sydney 
Lee seemed to say that there was something in my 
suggestion, and referred to another topical allusion 
to natural phenomena in " Romeo and Juhet ’’ 

H Beveridge 

33 Carapden House Road, London, W 8 
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The Production of Single Metallic Crystals and some of their Properties. 

By Prof II C H Carpenter, F R S 

M ETALS and alloys are composed of aggregates of 1 outline It is generally assumed that on cooling, 
crystals These do not, as a rule, possess plane crystallisation starts m the liquid metal or allov from 
faces, that is, the external forms of crystals TheyJ a number of centres, and proceeds with a velocity and in 

a manner characteristic of the metal and the con- 

I ditions under which it has been cooled The result- 
ing boundaries may approximate to plane surfaces, 
but are more Usually curved and irregular These 
crystals are called “ allotnomorphic ” to distin- 
guish them from “ ldiomorphic ” crystals, which 
do possess plane faces and ch aracteristic of 
most mineral substances and iMRcially prepared 
salts Moreover, they are usually very small 
and cannot be distinguished without the aid of 
a microscope It is true, that m the case of 
large castings weighing many tons, crystals of 
several cubic inches capacity have been formed 
and afterwards isolated The great majority of 
metals and alloys, however, which have been cast 
and hot-worked, have from 150 to 300 crystals 
to the linear inch, corresponding to from 3,375,000 
to 2 7 ,000,000 cry stals in a cubic inch Frequently 
the size is even smaller, especially in the case of 
steels The crystals are still more minute m 
severely drawn wires, and from figures given 
by Sykes it appears that in molybdenum wire 
there may be as many as 5000 to the linear 
inch 

The properties of metals and alloys are the pro- 
perties of these aggregates of minute crystals 
Sauveur was the first investigator to show, about 
eleven years ago, that by carefully straining and 
afterwards heating metals, much larger crystals 
could be produced, and he suggested that there 
was a critical stress which produced the largest 
crystals Later, other investigators, notably 
Ruder, Chappell, Jeffries, and Hanson, showed 
that if a metal was locally deformed and then 
heated, exceptionally large crystals were formed 
at some distance from the point at which the strain 
is most severe About two years ago Miss Elam 
and the writer succeeded in converting the whole 
of the parallel portion of aluminium testpieces, 
whether in the form of sheets or bars, into a smgle 
crystal, which indeed extended for some distance up 
into the curved shoulders of the testpieces, forming 
an 1 rregular boundary line The crystals varied in 
volume from o 5 to 2 o cubic inches, and it has 
been possible to compare some of their properties 
with those of the aggregates of small crystals, of 
which this metal is usually composed Experi- 
ments have also been earned out with non, 
copper, silver, and tin, but with less success, 
although in all cases it has been possible to grow 
crystals very much larger than those contained in 
the ongiual metal 

In the production of large crystals of alu- 
* « . Show ng d . .. . hmg „ of crjttaU *,th incrouo of M M «h. mt ™ m , the adjustment between mechanical strain 
- rm won of tbe institute of Meuis and the temperature of heating is extremely impor- 
tant This point is clearly brought out in Fig 1, 
are joined together at boundaries which have been , which shows how the crystal size may be varied m alu- 
produced by the meeting of a number of crystals minium according to the degree of strain The eight 
growing simultaneously, and are usually irregular m | test-pieces shown, after a preliminary heat treatment to 
NO 2802, VOL. 1 1 2] 
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remove work-hardness and render the crystals equiaxed, 
were subjected to degrees of tensile strain varying from 
two to ten per cent extension on three inches of the 
parallel portion of the testpiece After this they were all 
heated to 550° C and kept thus for six hours Finally, 
they were etched in a ten per cent solution of sodium 
hydrate It will be seen that the crystals in the 
testpiece extended two per cent are very coarse, and 
that as the strain is increased the crystal size diminishes 
until at ten per cent it has become quite small But 
there is a further point to be noted, name!) , that in 
all the eight cases shown, large crystals have also 
formed m the broad heads of the testpieces, where 
the strain must have been less 
The problem which we set ourselves was to convert 
the crystals, numbering about 1,687,000, in the parallel 
portion of a testpiece 4 in x 1 in x 0 135 m , into a 
single crystal Three treatments, two thermal and 
one mechanical, are necessary The testpiece in the 
original condition was cold-rolled, and as a result the 
crystals were very much elongated and worked into 
one another It had first to be heated so that it might 
be completely softened and new equiaxed crystals of 
approximately uniform size produced The most 
suitable temperature was found to be 550° C and the 
time six hours It had next to be strained to the 
required amount, which was equivalent to a tensile 
strain of a 4 tons per square inch Finally, it had 
to be heated so that the potentiality of growth con- 
ferred by strain could be brought fully into operation 
This was a somewhat lengthy operation, and involved 
a heat treatment beginning at 450° C and finishing 
at 6oo° C over a period of about 100 hours After 
these treatments, on an average about one testpiece 
m four is converted into a single crystal over the 
parallel portion Sometimes this space is occupied by 
two, three, or even four crystals, but never by more 
than that 

The production of these very large crystals has 
enabled us to determine the tensile properties of 
single crvstals and compare them with those of the 

S tates of minute crystals of which such bars are 
y composed In the latter case very uniform 
results are obtained, the ultimate stress varying from 
45 to 47 tons per square inch, and the percentage 
extension on three inches being from 36 to 38 The 
values obtained in tests of specimens consisting of 
single crystals varied, however, from 2 80 to 4 08 tons 
per square inch, while the extension varied from 34 
to 86 per cent measured on three inches These 
variations m properties were accompanied by differ 
ences m the method of stretching and the tv pes of frac 
ture which have provided a means of classifv mg them 
Speaking broadlv, five types may be distinguished 
In certain cases the testpieces narrowed in breadth 
gradually from the shoulders towards the fracture, 
and the metal necked sometimes almost to a point 
In other cases the testpiece remained broad, losing 
sometimes only one per cent in breadth, but became 
very thin In the third case the testpiece both 
narrowed and thinned uniformly, and a noticeable 
feature of this type is the sloping of the sides, so that 
the section after pulling is no longer a right angled 
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to the axis at different angles In the fourth type 
the testpieces not only narrowed and thinned but in 
addition necked at the fracture, and in all cases a 
sideways slip was evident In the fifth type may be 
included all the testpieces which produced twin crystals 
on being pulled No signs of these were visible before 
stress was applied In some cases only a few twins 
resulted, while in others the testpiece was t whined 
all over In every case the testpiece buckled and 
crumpled to a certain extent, owing to the shifting 
of portions of the sheet into a twinning position 
These differences in the method of distortion and 
fracture are due to differences in the original orientation 
of the crystal in the testpiece 
Monocrvstalline testpieces were also prepared in 
round bars of diameter o 564 and o 798 of an inch 



respectively The deformation of these testpieces 
under tensile stress was very remarkable, and deserves 
special mention On one hand, a bar consisting 
of the usual aggregate of small crystals drew down 
with a roughening of the surface, the maintenance of 
a circular cross section, and a cup-and cone fracture 
On the other hand, the single crystals flattened very 
much in one dimension, whereas the other dimension 
differed but little from the original diameter of the 
bar, and the end result was not a cup-and cone fracture 
but a double groove The bar when subjected to 
tensile stress slipped principally on one plane, which 
subsequent investigations by Mr G I Taylor and 
Miss C F Elam have shown to be an octahedral 
plane When it began to break it drew down sharply 
in the same direction m which it had thinned, and 
a lens-shaped area was formed As the bar pulled 
apart this became flatter and flatter , it parted first 
at each side and then in the middle The final result 
was a cunous double grooved fracture with flow lines 
Fig 2 shows the fractured testpieces of five single 
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crystals in round bars In each case the two fractured 
halves are shown, one placed with the broad and the 
other with the narrow side facing the camera 

A word must be said about the crystallography of 
aluminium Hull was the first to investigate the 
structure of aluminium crystals in a finely crystalline 
aggregate by X ray analysis, and he concluded that the 
pattern thus obtained corresponds to a face centred 
cubic lattice, 1 e the grouping of the atoms is such 
that there is one at each comer of the cube, and one 
in the centre of each face, making a total of fourteen 
in all This corresponds, as Colonel Belaiew has 
reantly pointed out, to an octahedron situated within 
a cube Sir William Bragg and Dr Muller have 
kindly examined our single crystals, and find that they 
conform to the same pattern They belong, therefore, 
to the cubic system, and must have properties con 
sistent with those of that group which possesses the 
highest degree of symmetry both external and internal 
Investigations of the crvstals in this system indicate 
that as regards certain properties they are isotropic, 
while as regards others they are anisotropic In 
the former category come the properties of conducting 
light, heat, electricity, and expansion In the latter 
are grouped elasticity, cohesion, and conduction of 
sound In such cases, however, the properties are 
closely related to the symmetry, since the maximum 
and minimum values have been found to coincide with 
the axes of symmetry 

Accordingly, the variations m the tensile properties 
of the testpicces which have been described are due 
to differences of cohesion in different planes which 
do not all contain the same number of atoms Although 
the single crystals obtained in the sheet and bars 
were formed in the same shaped testpieces in both 
categories, it was obvious that their original orientation 


relative to the axis of the testpiece varied considerably 
Indeed, it may not have been precisely the same in 
any two of the cases tested The shape of the test* 
piece alters when stress is applied, since slip and 
deformation take place only on certain planes, and the 
changes in shape observed correspond to the attempt 
of the crystal to accommodate itself to the stress Such 
changes were much greater in some tests than in others 
It is not possible within the limits of this article 
to discuss the two questions, (1) why abnormally 
large crystals form on heating after a small deformation, 
and gradually decrease in size as the deformation 
increases, and (2), to take the extreme case, why, 
after a particular degree of deformatiOffjTt is possible 
to form a single crystal from an aggregate of several 
millions Those interested in the matter may be 
referred to the author’s original publications with 
Miss Elam 1 It may, however, be stated that the 
conditions for the production of a single crystal in 
a testpiece consisting of the usual aggregate of small 
crystals are considered by us to be, that cverv cnstal 
in the complex must be strained a certain amount, 
and that one of them is strained rather more than the 
rest This particular crystal may be regarded as 
being in the condition of critical strain, and ultimately 
all the other crystals align themselves upon it after 
sufficient heating When this condition is realised, 
the testpiece consists of a single crystal We have 
taken up the experimental investigation of the deforma 
tion of the testpiece by X ray analysis, and are hoping 
that the result of this will show what it is that happens 
when a testpieie is strained to the critical amount 
and subsequently heated 
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The Royal Asiatic Society 


By 1 r 

r I''HL Royal Asiatic Society of Great Britain and 
l Ireland was founded m London on March 15, 
1823, bv the distinguished Sanskrit scholar, Henry 
Thomas Colehrooke, supported by others interested 
in Oriental matters, to investigate (as he announced) 
the history, civil polity, institutions, customs, languages, 
literature, and science, ancient and modem, of all 
countries in Asia This removed the reproach that, 
while similar societies had been formed at ( alcutta, 
Bombay, Madras, Pans, and elsewhere, Great Britain 
had done nothing The charter was granted on 
August ix, 1824, and under it the Society is governed 
by a council of twenty-five members, including the 
president, director, vice presidents, and other officers, 
elected annually at general meetings 
The Society was well supported by the East India 
Company and many eminent men, and prospered and 
developed its activities It appointed a ‘ Committee 
of Correspondence,” which embarked on far-spread 
measures to receive and communicate information 
about Asiatic matters From tlje copious donations 
that it received it began a library and a museum 
To utilise the Oriental MSS collected m English 
libraries it established the “ Oriental Translation 
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Committee and Fund ’ in 1828, to publish translations 
of approved works in Oriental languages, and this 
was liberallv supported, and published thirty volumes 
in the next four years I he scheme included measures 
to benefit Asia and Turope materially, hence, when 
trade with India and China was thrown open in 
i 8 3I _ 34; the Society formed a ‘ Committee of Agri- 
culture and Commerce” m 1836, and this collected 
valuable information about coffee, sugar, opium, and 
other important commercial products and their 
improvement The Society published three quarto 
volumes of “ Transactions, ' containing papers read 
before it, in 1827, 1830, and 1833, and began an 
annual ‘ Journal ” m 8vo form in 1834 
The early enthusiasm, however, gradually declined , 
the membership fell and the financial position caused 
anxiety Then came the time of the Cuneiform 
discoveries by Major (afterwards Sir) Henry Rawlinson, 
who found the great Bebistun and other inscriptions 
in Persia, eclipsing those reported by earlier travellers 
He communicated them to the Society in 1838, solved 
the problem of their decipherment in 1844, and 
announced his results in 1846 These were received 

bv the Dubhc with much inrrediihtv hut th* 
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gave him its cordial support and set apart certain 
volumes of the Journal for their publication Opinion 
turned after a time, and the Society became the centre 
of a great literary movement His work, however, 
never reached completion m those volumes, because 
excavations by Botta, Layard, and others at Nineveh 
and Babylon brought out overwhelming material , new 
duties trenched on his time, and other scholars finished 
what he had so well begun 

Notwithstanding the interest of these revelations, 
the Society’s condition remained anxious, for local 
societies m the East appropriated much local inquiry , 
its efforts to aid commerce became exhausted, and 
it developed more towards learned research, while 
Oriental studies attracted little public interest The 
committees of correspondence, of Oriental translation, 
%nd of agriculture and commerce gradually fell into 
neglect, and a later effort to revive them had but 
transient success The East India Company had 
generously subsidised the Society, and the loss of its 
patronage on its abolition in 1858 caused discourage- 
ment The Government after some vacillation con- 
tinued the subsidy, yet the Society’s fortunes still 
continued low It changed its ahode m 1869, and 
through want of room made over its museum to the 
India Office 

The tide turned, however, when Mr Vaux became 
secretary in 1877 and devoted himself to the Society’s 
welfare, and more interest in Oriental studies began 
to be manifested then among the educated The 
late Prof Rhys Davids became secretary from 1887 
to 1905 and edited the Journal, and enhanced the 
improvement The Society’s course since then has 
been one of steady expansion and influence, and its 
Journal has risen to acknowledged excellence with 
a wide and attractive range of suhiects The member- 
ship consists of those “ resident ? ’ within fifty miles 
from Charing Cross and “ non-residents,” and also 
thirty honorary members elected from among eminent 
foreign scholars 

To reward British erudition the “ Gold Medal hund ’’ 
was inaugurated in memory of Queen Victoria’s 
Jubilee, and the medal was awarded in 1897 to Prof 
Cowell, and since then tnenmally Two other funds 
were established in 1903, the “ Public Schools’ Gold 
Medal Fund ” and the “ Prize Publications Fund ” 
Under the former a prize medal has been awarded 
yearly on an essay on some Oriental subject in competi- 


tion among the boys of the public schools A new 
“ Oriental Translation Fund ” was started privately 
m 1891 and transferred to the Society afterwards, 
and it began a “ Monograph Fund ” in 190a By 
these three funds many treatises have been issued, 
and the proceeds of the sale of published books provide 
the means of printing fresh works Thus the Society 
encourages Oriental research, honours Oriental learning, 
and makes the results public, free of expense to the 
authors Another fund, the borlong Fund, is managed 
by the Society for the benefit of students at the School 
of Oriental Languages 

The Society is now established at 74 Grosvenor 
Street, London, W , and completed its hundredth 
year on March 15 last It has issued a centenary 
volume, displaying its history and the achievements 
of its members in research, and will celebrate the 
event by a reunion of Orientalists and festivities on 
July 17-20 It has a very large and comprehensive 
library of about 30,000 volumes, important collections 
of MSS in many Oriental languages, portraits and 
busts of eminent members, and valuable objects of 
antiquity and art Its most outstanding figures have 
been its three directors, H T folebrooke (1823-37), 
Prof H H Wilson (1837-60), and Sir H Rawhnson 
(1862-95), and its late president, Lord Reay (1893- 
1921) 

The Journal abounds with articles clundating all 
the subjects mentioned in the inaugural discourse 
regarding all the countries of Asia and those m Africa 
into which Mohammedanism overflowed, and India 
has occupied as much attention as all the other countries 
combined Archaeology has been a leading subject, 
especiallj since exploration has brought ancient 
inscriptions and other material to light from Asia 
Minor to Further India and the old texts have become 
available for stud) The Society’s representations 
have largely contributed to archaeological enterprise in 
India Ancient remains have been examined, inscrip- 
tions deciphered, coins read, language and literature 
investigated, and religion studied The researches 
have been so varied, that it is impossible to speak 
of them here except in general terms Thc> have 
not only amplified what was known of Jhe ancient 
world, but have also reconstructed kingdoms and 
history that had vanished, disclosed much of the 
course of civilisation and religion through Asia, and 
revealed unknown languages that have perished 


Obit 

Pkof John Chiene 

J OHN CHIENE, late professor of surgery in the 
University of Edinburgh, to which chair he had 
succeeded on the death of James Spence in 1882, and 
held for twenty-eight years, died on May 29 at the 
age of eighty Chiene does not claim a record in this 
journal on account of original scientific work — for 
scientific inquiry was not much in his line — but he was 
deeply impressed with the importance of it, and, 
though not himself an experimenter, he set up in the 
University the first teaching laboratory of bacteriology 
and surgical pathology m the United Kingdom To 
quote the words of his pupil Sir Harold Stiles, who now 
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occupies the chair once held bv Syme and Lister, 
“ Chiene set the example, in the academic teaching of 
surgerv, of cultivating the subject as a science so that 
its art might be better taught and promoted He 
spared neither time nor money to encourage research 
by his assistants ” 

Chiene may be said to have belonged to the school 
of anatomical surgeons , but he had been Syme’s house- 
surgeon and John Goodsir’s demonstrator, and from 
both of these distinguished men he inherited the habit 
of scientific thought and logical expression He was 
a very successful lecturer on operative and systematic 
surgery m the extra-mural school, and m this way 
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prepared himself for his still greater success as a 
univeisitv professor 

When Lister came back to Edinburgh from Glasgow 
in 1869, the feud between the followers of Syme and 
those of Simpson was simmering out, but by no means 
forgotten At that time John Chiene and John 
Duncan were the most prominent younger surgeons 
m that city Both were among Listers adherents, 
but Chiene was more than a mere adherent , he 
became at once a devoted disciple Lvery day found 
him working and studying in Lister’s wards, and as 
y cars went on he was more and more closely associated 
with Lister s work 

Dunng his nine years’ stay in Edinburgh, Lister 
was acquiring a world wide reputation , but among 
his colleagues he met with sharp criticism from his 
opponents and only lukewarm support from his fnends 
Tven Annandale, his successor in the chair of clinical 
surgery, though professedly a cons ert to the antiseptic 
doctrine, was not altogether successful in practising 
it It was, therefore, most important when Lister went 
to London in 1878 that some trustv follower should 
remain m Edinburgh to keep the torch burning there, 
as Sir Hector Cameron was manfully doing in Glasgow 
That trusty follower was found m Chiene lie was 
now in a very influential position, and he advocated the 
cause of antiseptic surgery by example and precept 
with great success until the younger men, Listers 

B ils and his own— now themselves middle-aged — 
succeeded to the various University chairs and 
hospital appointments, hy which time Listers pnn 
ciples, though not the details of his practice, had come 
to be recognised as orthodox and universally followed 
Edmburgh would, of course, like the rest of the 
world, have become fully enhghtencd in due time, but 
it can scarcely be doubted that the period of twilight 
would have been more prolonged if it had not been for 
Chiene s whole he irted and persev enng efforts 


Dr \\ d L Fmxry 

B\ the death of Dr Walter d Fste Emerv on June 19, 
pathologv has lost a keen disciple, and his acquaint- 
ances a loyal friend Emery was a distinguished 
student of Queens University, Birmingham, and 
St Bartholomews Hospital, London After junior 
appointments held at his schools, he became assistant 
bacteriologist to the Laboratories of the Royal Colleges 
of Phvsicians and Surgeons Later, he was lecturer 
on pathology and bacteriology in the University of 
Birmingham and Hunterian professor at the Royal 
College of Surgeons Coming to London, he held 
various appointments, finally being made lecturer on 
pathology and bacteriology, and director of the 
Laboratories, King s College Hospital, a post he had to 
relinquish some two years ago on ai count of ill health 
Tmery was the author of Clinical Pathology and 
Haematology,” which passed through several editions 
and contains many practical hints, the outcome of his 
wide experience and of ‘ Immunity and Specific 
Therapy, which at the time of publication m 1909 
presented an excellent critical survey of the extensive 
literature on these subjects He was keenly interested 
in the problem of cancer and a supporter of the para- 
sitic hypothesis of the causation of this malady, argu- 
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ments in favour of which are clearly set forth in another 
small book, ‘ The Formation of Tumours ” lie pub- 
lished papers on the opsonic index and Wassermann 
reaction, and devised a simple method of complement 
fixation for the diagnosis of tuberculosis He also con- 
tributed articles to Cheyne and Burghard’s “ Surgical 
Treatment,” and Rose and Carless’s “ Surgery ” 
Emery was a bacteriologist and serologist of the first 
rank and in later days a competent morbid histologist 
Throughout his career he was overburdened with 
routine work , with more opportunity, it can scarcely 
be doubted his output of research work would have 
been larger R T H 

afnw 

Miss \ C Breton 

We regret to record the death on June 15, at 
Barbados, of Miss Adela C. Breton at the age of seventy- 
three 

For more than thirty years Miss Breton travelled 
extensively and studied in many parts of the world, 
and her ready pen and keen powers of observation 
made her letters a delight to her fnends She had 
considerable talent as an artist, and utihsed this gift 
to advantage in the pursuit of her archeological 
investigations In Japan, for example, she made a 
very thorough study of the temples in a senes of 
large water-colour drawings Her name, however, will 
best lie remembered in connexion with her expeditions 
to Mexico — which she visited thirteen times — and 
other parts of Central America, for the purpose of 
studymg the antiquities of that region In her travels 
in Mexico in the early 'nineties she rode on horseback, 
accompanied by one Indian only, a feat which m those 
days required both courage and much power of en- 
durance At the suggestion of Mr A P Maudslay, 
she undertook to copy in water colour the mural 
paintings of Chichcn Itza in Yucatan, and produced 
a remarkable series of records of great beauty and 
high scientific value, unfortunately still unpublished 
Miss Breton was also responsible for the copy of the 
pre ( olumbian map of Mexico City, preserved in the 
National Museum of Mexico, and of the map of the 
Valley of Mexico, by Alonzo de Santa Cruz, m the 
University of Uppsala, which were published m Mr 
Maudslay s translation of the “ Conquest of Spain, ’ by 
Bernal Diaz de Castillo Of the former, Mr Maudslay 
says it needed long familiarity with Mexican picture- 
writing and topography to accomplish so successfully ’ 
Miss Breton s great accuracy and industry served 
her and her readers well in the many papers on 
American archneology and other subjects which she 
contributed to scientific journals She was a regular 
attendant at the meetings of the International Con- 
gress of Americanists, and was to a very large extent 
responsible for the organisation of the meeting held 
in London in 1913 

We regret to announce the folio wmg deaths 
Sir James Reid Bt Physician m Ordinary to 
Queen Victoria King Edward, and King George, 
on June 28, aged seventy-three 
Sir Benjamin Simpson formerly Sanitary Com- 
missioner and Surgeon General with the Government 
of India on June 27, aged ninety two 
Mr S S Hough FKS H M Astronomer at the 
Cape of Good Hope on July 8 aged fifty three. 
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Current Topics and Events. 


We print as a supplement to this issue a discourse 
on muscular work by Prof A V Hill who will 
shortly be added to the physiological strength of 
University College London In it Prof Hill shows 
how the original work of Hetcher and Hopkins on 
the production of lactic acid m muscles the quantita 
tive relationships between glycogen and lactic acid 
established by Meyerhof and Prof Hill s own elegant 
measurements of heat production can now be ad led 
together into a coherent account of muscular con 
traction The actual process which produces the 
mechanical energy is- an explosive decomposition of 
glycogen into lactic acid and the mechanism by 
which shortening of the muscle is caused — though 
this is of course speculative — is the neutralisation of 
this acid by bases these are detached from their 
combination with proteids which thereby lose their 
electrical charges and rearrange themselves in space 
Ihis part of the process is anaerobic and the oxygen 
which is such a paramount necessity for the achieve 
ment of muscular w ork is needed not for the contrac 
tion but for the process of lecovery In this a 
portion of the lactic acid is oxidised and provides 
the energy for the reconstitution of the bulk of the 
acid to glycogen It thus becomes clear how it is 
possible for a man to do for short periods muscular 
work of a seventy which requires sooner or later 
much more oxygen than he can possibly obtain 
through his lungs while the work is going on Hence a 
man can for a short time run into debt for oxygen and 
obtain what he needs after the work is finished I or 
exercise of longer duration this shortage of oxygen 
cannot be progressively increased and a man s 
capacity for it will depend mainly on his capacity 
for taking in oxygen and circulating it quickly to the 
tissues Prof Hill shows how well the actual record 
performances for flat racing over \anous distances 
fit in with the theoretical considerations Athletic 
skill is also determined largely by dextenty in the 
economical performance of muscular work 

At the meeting of the Council of the Royal Society 
on July 5 it was decided to use the larger part of the 
income arising from Sir Alfred Yarrow s gift of 
100 000 1 for the endowment of research which was 
announced in February last in the direct endowment 
of research by men who have already proved that 
they possess ability of the highest type for independent 
research To this end a number of professorships 
will be founded of type similar to the Foulerton 
professorships which were founded by the Society 
in 1932 for research in medicine The professors 
will be expected to devote their whole time to 
scientific research except that they may give a limited 
course of instruction in the subjects of their research 
to advanced students 1 here is at present a tendency 
to regard scientific research as a secondary occupation 
for men whose primary occupation is the teaching 
of students The intention of the Royal Society in 
founding these professorships is to promote the 
recognition of research as a definite profession 
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The Royal Asiatic Society will celebrate its 
centenary during the four days Tuesday to Friday 
July 17 20 and the proceedings will be initiated by 
a reception of the delegates from other societies and 
bodies at the Royal Society s Rooms Burlington 
House at 10 30 am on Tuesday when H R H 
the Prince of Wales has graciously consented to be 
present This will be followed by a luncheon given 
by the Government to the delegates at Clandges 
Hotel and at 3 15 the delegates will meet their 
sectional chairmen at the Royal Asiatic Society s 
House 74 Gross enor Street for an important part 
of the proceedings will be the reading of papers 
Tor this purpose the whole field of the Society s 
investigations has been divided into four sections 
(x) the Ancient Far Fast (China and Japan) (2) the 
Ancient East (Babylonia Assyria Fgypt Palestine 
etc ) (3) India (including Persia and Ceylon) and 

(4) Islam On Wednesday the morning sessions will 
be dev oted tc papers ind discussions thereon in the 
afternoon a visit will be paid to the School of Oriental 
Studies in I insbury Circus and the Lord Mayor has 
kindly promised to hold a reception at the Mansion 
House at 4 o clock Ihursday and Friday mornings 
will be occupied by ectional meetmgs and papers but 
the afternoons will lie left free to permit the delegates 
and other assx-iates to make personal arrangements 
as they m i\ desire taking advantage of their visit to 
London lhe proceedings will close with a banquet 
at the Hotel Cecil at 7 30 v u on Friday I oreign 
visitors nia> enrol themselves on Monday July x6 
at the Societv s House and on Tuesday tt the Roy al 
Society s Rooms Meanw hile any further information 
may be obtained from the Society s House 

Thf list of honours recently issued contains the 
names of the following men distinguished for their 
scientific work or associations — Baronet Sir 
Anthony A Bowlby president of the Royal College 
of Surgeons hnighis Dr G F Blacker dean of 
University College Hospital Medical School and 
Prof W M Hinders Petrie Fdwards professor of 
Egyptology Universitv College London C B Mr 
R J Thompson assistant secretary Ministry of 
Agriculture 

Dr T Rov ds has been appointed director of the 
Kodaikanal and Madras Observatories in succession 
to Mr J Evershcl who retired on rebruin 25 
last 

Sir Silwari Stockman Chief Veterinary Ofhcer 
and Director of \ etenn iry Research to the Ministry 
of Agriculture and I ishenes has been elected president 
of the Royal College of Veterinary Surgeons 

At the Cambridge meeting of the Society of 
Chemical Industry the following officers were elected 
for the year 1923 24 — President Dr E T Arm 
strong Vice Presidents Dr T H Butler Mr F H 
Carr Prof G G Henderson Mr E Mond Ordinary 
Members of Council Prof P P Bedson Dr R T 
Colgate Prof A R Ling Dr J Reilly 
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The Report of the Norwich Castle Museum Com 
mittee for 192s gives a picture of the beautiful fifteenth 
to seventeenth century house known as Strangers 
Hall 1 or many years Mr Leonard G Bohngbroke 
has been filling this with examples of English furniture 
and domestic appliances as well as with many relics 
lirectly connected with the history of Norwich He 
has now generously presented the freehold of the 
building and his collections to the city and there 
was a ceremonial opening on July 4 by the Lord 
Mayor of Norwich 

Applications are invited for the post of Super 
mtendmg Testing Officer under the Mines Department 
of the Government The person appointed will 
superintend the testing work at the Mines Depart 
ment Experimental Station in regard to safety lamps 
electrical apparatus etc Tnd the work of analysing 
samples of mine dust an 1 mine air Applications 
accompanied by copies of two recent testimonials 
should be sent by at latest July 21 to the Under 
Secretary for Mines Mines Department Dean 
Stanley Street S W 1 

The summer conversazione of the Natural History 
Museum Staff Association was held m the Board 
Room on July 4 and was attended by about sixty 
members of tho Staff in 1 visitors The s peatmens 
exhibited were mainly devoted to the exposition of 
symliosis lut some dealt with the recent eruption 
of Mt Etna an 1 1 demonstration was given of 
cry tals used in wireless telephony Messrs W 
W itson and Sons I td showe 1 their latest forms 
of microscopes and other oj tical apparatus 

I he Belfast Naturalists Field Club has issue 1 the 
pr gramme of its sixty first session 1923 24 an 1 is 
t be warmly congratulate 1 on its vitality through 
the years of Continental warfaro and the still more 
try mg years of civ ll hsorder that ensued Under the 
presidency of Mr J A S btcndall a varied senes tf 
excursions has been arranged mostly within the 
county of Antnm which covers si wide a field of 
botanical and geological interest One of the most 
ambitious of these outings to tht majestic and rarely 
visited volcanic neck of Slemish took place on June 16 
>\e are glad to ncte that Mr R J Welch on whom 
the Queen s l niversity of Belfast has recently con 
ferred the honorary degree of M Sc remains one of 
the most active promoters of the educational aspects 
of the Club and that he is devt tmg especial attention 
to the development of the junior branch 

The Minister of Health has appointed the following 
committee to Inquire into the use of preservatives 
and colouring matters in food Sir H C Monro 
(chairman) Prof W L Dixon Sir \ D Hall Dr 
J M Ham ill Mr O Hehner Prof F Gowland 
Hopkins Dr G R Leighton Dr K P Lufl Dr 
C Porter and Mr G Stubbs The committee is to 
report (1) Whether the use of such materials or any 
of them for the preservation and colouring of food 
is injurious to health and if w m what quantities 
docs their use become injurious (2) Whether it 
should be required that the presence of such materials 
and the quantities present in food ofiered or exposed 
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for sale should be declared The secretary of the 
committee is Mr A M Legge of the Ministry of 
Health Whitehall S W to whom all communications 
should be addressed - 

The annual meeting of the Chaldsean Society was 
held at the rooms of the Royal Astronomical Society 
on Wednesday July 4 In the absence of the presi 
dent the chair was taken by the treasurer Dr J K 
Fothenngham of the L niversity Observatory at 
Oxford Reports of work from various local centres 
were presented That from Ipswich was considered 
a specially successful and encouraging record of the 
season s work It was reported t^tthe Chaldaean 
Expedition to W alia! in \ustraha OTtRe observation 
of the solar eclipse of 1922 had been completely 
successful — being the only expedition sent from 
England that had met with success Mr Clark 
Maxwell had now returned but Mr Hargreaves was 
going on to Mexico for observation of the eclipse this 
year where Mr Philip Mynng intended to jom him 
The editor of the C haldwan reported a growing 
appreciation m library and scientific circles and 
expressed his thanks to a number of distinguished 
astronomers for the support they had given him 
He would continue to pay special attention to the 
needs of amateurs and beginners The following 
ofheers were re elected for the ensuing twelve 
months I rest lent Mr J Hargreaves Treasurer Dr 
J K Fothenngham Secretary Mr E W Toster 
Librarian Mr G S Clark Maxwell and editor of 
the C haldtsan the Rev D R r othenngham 

Attlntion may be directed to the following 
reports which have been recently received A E 
Vemll (Cana lian Arctic Expedition Reports vol 
vui ) desenbes the Alcyonaria collected by the ex 
pedition and gives a revision of a number of other 
Canadian genera and species and desenbes the 
Actimana adding notes on interesting species from 
Hudson Bay and other Canadian localities Both 
these reports are excellently illustrated F Johansen 
(in vol vu) contnbutes an account of the biology 
of the Crustacea found in some of the Arctic lagoons 
lakes and ponds and a detailed report on the 
r uphy llopoda of the Amencan Arctic 
Wf have received the fifth volume (1922) of 
Expenmental Researches and Reports published by 
the Department of Glass lechnology of the University 
of Sheffield and collected from the Journal of the 
Society of Glass Technology These papers have 
been mentioned in Nature as they appeared There 
are papers on the action of chemical reagents on 
glassware the determination of the durability of 
glass as well as on more technical matters The 
presidential address by Prof Turner dealt with 
The British Glass Industry its Development and 
Outlook and contains some interesting historical 
material One outlook is interesting to the lay 
man It would not be difficult if the glass manu 
facturer set about it in earnest to wnte up a fearful 
account of the many headed hydra reptiles and 
bugs that infect food not protected by glass and on 
the strength of the fnght so administered soon work 
up a trade the extent of which might be enormous ' 
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The new catalogue at second-hand book3 {No 223) 
of Messrs W Heifer and Sons, Ltd , Cambridge, is 
of a miscellaneous character, but it contains many 
works likely to be of interest to readers of Nature, 
*g those dealing with folk-lore, occult literature, 
and Egyptology A useful section is that devoted 
to foreign literature 

Messrs Negretti *nd Zambra, of 36 Holbora 
Viaduct, London, E C 1, have recently sent us a 
spirit thermometer of a useful pattern for indoor 
use It is mounted on a metal frame, the graduations 
in degrees Fahrenheit being black on a white ground 
The bulb is protected by a strong guard made as a part 
of the frame 

Mr Valentine Davis, of Noddfa,* Wistaston, 
Crewe, is organising a holiday course in Chamonix, 
on August 17-September 1 It is proposed to make 
excursions to various glaciers and passes, using 
Chamonix as headquarters, and the flora of the 
district, the geology of Mont Blanc, and similar 
field studies will be made Particulars can be 
obtained from Mr Davis 


Messrs George Routledge and Sons, Ltd , 
have ready for publication part 3 of the third 
edition of Sonncnschein's " The Best Books a 
Classified Bibliography ” It deals with history 
and biography, and historical collaterals, and con- 
tains particulars of some 24,000 books The fourth 
and concluding part will, it is hoped, be published 
at the close of the present year It will deal with 
the sciences, industries, arts, literature, and 
philology, and contain complete indexes of authors 
and subjects 

Dr W Brown is bringing out through the Uni- 
versity of London Press, Ltd , under the title of 
" Talks on Psychotherapy,” the course of lectures 
recently delivered by him at King's College, London 
It will deal with the subjects of functional nerve 
disease, psycho - analysis, abreaction and trans- 
ference, the libido theory and melancholia, auto- 
suggestion, etc Other books to be published by 
the same house are three by Dr Cynl Burt on " The 
Sub-Normal School Child,” entitled respectively 
" The Young Delinquent,’ " The Backward and 
Defective Child,” and " The Unstable and Neurotic ” 


Our Astronomical Column. 


Correction to the Longitude of Bordeaux 
Observatory — A note in the Journal des Observa- 
teurs for June, by J Trousset and L Gramont, 
contains the rather surprising announcement that 
the accepted value of the longitude of the Bordeaux 
Observatory is a second of tune in error This was 
based on an elaborate determination, made in 1881 
by MM Rayet and Salats, both observers and 
instruments being interchanged The amount is 
altogether beyond the probable error of the determina- 
tion, and presumably arose from some systematic 
error in marking the seconds on the Chronograph 
tapes, or some similar cause 
The error was detected by the reception of the 
Paris wireless signals at Bordeaux, and a new deter- 
mination of the longitude was then made by means 
of these signals The resulting value of the longitude 
of Bordeaux west of Greenwich was 2 m 6 564*, the 
mean error being o 023“ The old value, printed 
in the Naufical Almanac, is 2"' 5 51* 

The new determination, though only just published, 
was made in Apnl and May 1921 , presumably it 
was in use throughout 1922 in the wireless time 
signals sent out from Bordeaux and received at 
Greenwich. The mean difference between the Green- 
wich tunes of receipt of the Pans and Bordeaux 
signals was only o 04* 


Silicon Lines in B-type Stars — In the deter- 
mination of the radial velocities of B-type stars, the 
wave-lengths of the lines of silicon are constantly 
being used, but the values employed have not been 
referred to modem standards of wave-lengths The 
Unee in the spectrum of silicon alter as the tempera- 
ture is increased and the enhanced or ionised lines 
occur as doublets and triplets alternately and are 
Imown as Si II, Si III, and Si IV as first differentiated 
by Sir Norman Lockyer A new determination of 
the wave-lengths of those lines has just been com- 
gfoted by Mr H Barrell in the laboratory of Prof 
Fowler (Mon Not RAS, vol 83. p 322), and he 
gums both the adopted values in International Units 
and in Rowland’s scale. While the instrument 
employed in the determination was not ,tjie one that 
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was most desired, since the latter is still in detention m 
Russia, that employed gives as is stated, “ the desired 
redeterminations with every possible precaution to 
ensure a high degree of accuracy ” As the silicon 
wave-lengths are in very general use it is important 
tliat these new values should be widely known . they 
are briefly summarised below 


o?3 

vaW?A 

Probable 

Wavt- Iraffthe 
Id Rowland • 
bole 

Si II 

3856 021 

3862 592 
4128053 
4130 884 

io 001 
0002 

0 00 1 

0 001 

3856 165 
3862 737 

4128 207 

4131 038 

Si III 

4552 611 
4507 824 
4574 737 

0 002 

0 002 

0 002 

4552 782 
45 b 7 995 
4574908 

SI IV 

4088 863 
4116 104 

0 001 

0002 

4089 016 
4H6 257 


A Variable of Very Short Period — Mr F C 
Jordan, of Alleghany Observatory, contributes a note 
to Astron Joum , No 821, on a star of magnitude 
about 11 A, on the same plate with the Cepheid 
variable S Comae , the period of hght-vanation is 
only 2 b 30 8 m , the light-range being o 73 mag The 
light-curve is very pointed at minimum, there being 
no stationary interval There is none at maximum 
either, but the curve is there rounded, not pointed 
From comparison with some similar curves it is 
thought likely that the star is of the Beta-Lyrae 
type rather than the Algol type , in this case the 
period will have to be doubled The two portions 
of the curve are so alike that in this case the two 
stars must be very similar in sue and brightness 
It is feared that the star is too faint to decide the 
matter by spectroscopic determinations of the radial 
velocity 

The approximate position of the star for the equinox 
of 1900 Is R A X2 b 28“ 4* N Dec! a7° 16 1' 
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Research Items. 


Can< lr in lhf United States — Ihe incidence 
of cancer in the United States is discussed by Dr F 
Hoffman m an article in the Worlds Health for 
Ma\ p 18 In the general registration area the 
cancer death rate has increased from 74 4 in iqn to 
83 4 in 1920 per ioo ooo population but in some of 
the individual States is much higher and making 
all allowances the conclusion is that cancer is seriously 
on the increase A dangerous phase of the cancer 
problem is that alleged cancer cures are gaming in 
popularity with results disastrous m the end Dr 
Hoffman states that having personally investigated 
the incidence of cancer among Indian tribes in the 
south west and in Bolivia he is satisfied that malig 
nant disease in any form and particularly cancer of 
the breast is extremely rare 

The Teeth of Piltdown Man — In the 4 mencan 
ournal of Physical Anthropology (vol vi April 
une) Dr Ale$ Hrdhika publishes an important 
contribution to the study of the phylogeny of man m 
a paper on the dimensions of the first and second 
molars and their bearing on the Piltdow n jaw Dr 
Hrdlicka has subjected to a detailed analysis the 
recorded me isuremcnts of these two molars in man 
and has made a careful examination of the material 
in the U b National Museum As a result his con 
elusions are thit the Piltdown molars are longer and 
have a lower index than anv group of modem men 
as compared with early man they exceed in length all 
prehistoric molars except one or two first molars 
from hrapina and with one exception present the 
lowest breadth index in bre idth they are ordinarily 
human When compared with the apes it is clear 
that they do not belong to this group though 
nearest in proportion to the gorilla Of the fossil 
apes the teeth most closely resembling the Piltdown 
teeth are those of DryopUhtcus rhenantis Pohlig of 
the Bolinerz Alb Dr Hrdlicka s general conclusion 
is that the Piltdown teeth primitive as they are 
belong to very tarly m m or to his very near precursor 
while he suggests that the resemblance to the late 
Miocene or early Pliocene human like teeth of the 
Bohnerz Alb may legitimately raise the question 
whether man may uot have evolved altogether m 
Western Jhurope 

Human Sacrifice as a Kun Charm in Northern 
Rhodesia — In January last a report appeared in 
the T imes which stated that eight) natives had been 
arrested in Rhodesia for complicity in a case of 
human sacrifice due to witchcraft This report was 
of peculiar interest in view of the fact that the natives 
of this region which lies about forty five miles beyond 
Mount Darwin just on the boundary of Portuguese 
territory are noted for them addiction to witchcraft 
in a form whirh presents somt remarkable parallels to 
the traditional ntes and practices of t uropean witches 
hrom the evidence given at the tnal of which an 
account is given in the Times of June 26 it would 
appear that in this instance it was not a case of 
witchcraft in the generally accepted sense The 
sacrifice was offered by the Mtawora tribe to pro 
pitiate Mwan the Great bpint of the tnbe and thus 
bring to an end a drought which threatened the tnbe 
with disaster Mwan has two wives One came 
some generations ago from a branch of the tnbe 
living m what is now Portuguese temtory and was 
domiciled within a circle of trees presumably a sacred 
grove This wife Mashongavud/i is an old woman 
past child beanng whose husband is dead At her 
death her place is taken by another old woman who 
assumes the same name fhe second wife Nechiskwa 
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is chosen from the family of Gosa the chief of the 
branch of the tnbe in Portuguese temtory when a 
child — the present holder of the office is about nine 
years old — and must remain a virgin throughout her 
life She is the Ram Goddess When there is a 
drought Gosa sends an offering of limbo (coloured 
cotton print) to the Mwan which is placed near the 
throne of the Ram Goddess If ram fails to follow 
Mwin is angry because some one has seduced his 
wife The only remedy is that the culpnt should bo 
sacrificed by nre In this case suspicion fell on a 
son of the chief who is in chargtKfi the wives of 
Mwan — an office which has descended to him from 
his ancestors Ihe accused man was duly offered up 
as a sacnfice by burning and cunously enough ram 
followed in fwenty four hours 

Kata thfrisometfr brumFs —Dr Leonard Hill s 
campaign against the stagnant warm atmospheres 
which are encouraged by many of the modern plans 
of warming and ventilating buildings is steadily 
gaming the success it deserves Cool moving air 
and local radiant heat mean a cool head and warm 
feet w hich is the ideal state for human comfort and 
efficiency The stimulating qualities of an atmo 
sphere depend on its temperature humidity and 
movement and in the kata thermometer Dr Hill 
introduced an instrument which gives directly a 
measure if the cooling and evaporative powers of 
the air it the properties which through their 
action on the skm determine the pleasantness for 
min Ihe Kata thermometer in studies of body 
heat and efficiency (Midical Research Council 
Sriecial Report Senes No 73 19*3) gives a mass of 
dati collected by Dr Hill Dr H M Vernon and 
others under a vancty of conditions ranging from 
boot and shoe factones to imitations of shipwrecked 
sailors m the wind tunnel at Hampstead There is 
also a discussion of the theory and practice of the 
instrument and a description of a recording apparatus 
designed by Dr F H J Schustter The section on 
the relation of general metabolism to kata thermo- 
meter readings raises a question of considerable 
importance to which no answer seems to be yet 
available Atmospheres which are good by Dr 
Hill s standard increase metabolism and more food 
is needed and desired Riding on the top of a bus 
for example instead of inside means as he points 
out a greater expenditure on food It is also gencr 
ally agreed that it promotes general healthiness 
and vigour But why is it that a high rate of meta- 
bolism is better for the body than a low rate ? The 
effect may be essentially psychological but the point 
requires discussion The whole report will w ell repay 
detailed examination 

Tsftsx Tiils — The Apnl issue of the Bulletin 
of Entomological Research contains a report of 
Drs W B Johnson and l Lloyd on tsetse fly 
investigation m the northern provinces of Nigeria 
The authors bring forward evidence showing that 
sleeping sickness can appear and become epidemic 
in localities where the only tsetse earner present is 
the species Glossxna iachinoxdes and it is at least 
probable that this insect is responsible for the disease 
in certain localities where it abounds and the usual 
earner G palpahs is rare or s wantmg Both G 
palpahs and G tachtnotdrs suck the blood to a 
considerable extent of the non mammalian fauna — 
probably that of reptiles The two species can 
thnve where the wild fauna is reduced to its possible 
minimum and G tachxnoxdes where man is almost 
the only available host The authors anticipate that 
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the work of controlling the latter species will resolve 
itself into a study of the problems of clearing the 
jungle, since curtailment of its food supply does not 
appear likely to be effective In the same journal Dr 
G H D Carpenter contributes an article on the use 
of artificial breeding places as a means of control 
of Ghsstna palpahs The breeding places took the 
form of low thatched sloping roots erected over 
suitable loose soil in localities where the fly is known 
to abound The insects used the shelters as con- 
venient places for depositing their larva, which very 
soon afterwards pupate The result of the catches 
from these shelters showed that m some cases they 
were superior to the natural places selected by the 
flies It is concluded that, although the method 
affords a ready means of collecting material for 
laboratory investigations, it is ineffective as a means 
of destroying the Glossina without other measures 
After very nearly a year the number* of pup® de- 
posited showed no appreciable diminution 

Brittle-stars of the Philippines — The Smith- 
sonian Institution has recently published, as volume 5 
of its Bulletin 100, a memoir by Prof R Koehler on 
the Ophiurans collected by the Albatross in Philippine 
and Samoan waters Out of the 227 species discussed, 
68 are new, and these include examples of 5 new 
genera Since many of the other species had 
previously been inadequately described, they too 
now receive full description and illustration The 
illustrations are entirely photographic, a method 
which Prof Koehler claims as the only satisfactory 
one for the systematist When the photographs are 
as good and as well-reproduced as are most of Prof 
Koehler’s, and when, as here enlarged photographs 
of details are provided, then, on the whole, we agree 
with this claim But even when all the conditions 
are fulfilled, explanatory diagrams are a most welcome 
addition The classification adopted is that of 
Matsumoto. with a few modifications of detail (but 
why Loemophiunda instead of Larmophiurida J ) 
The work has been translated from the French by 
Mr Austin H Clark into clear and easy tnglish we 
would observe only that the English for " Lyon ” is 
" Lyons ’ 

Fossil Bison from Central Minnesota — From 
a peat swamp overlying the iron ore at the Sagamore 
Iron Mine, Riverton, Minnesota, bones of Bison 
occtdentahs have been recovered which form thesubject 
of a paper by Mr O P Hay (Proc U S Nat Mus , 
vol Ixili , art 5) The bones were at or near the 
bottom of the peat, which overlies drift beds deter- 
mined to be of about mid-Wisconsin age, so that 
Btson occidentals lived in Minnesota until the middle 
of the last glacial stage, but how much longer cannot 
now be determined Whether the presence of the 
remains of Bison btson, that also occurred in the 
peat, indicates that the two animals were at one 
time contemporaneous in that region, or whether 
the existing buffalo arrived there after the other 
had become extinct, is uncertain 

Giant Hornless Rhinoceros from Mongolia — 
In 1913 Mr Forster Cooper described under the 
name of Thaumastothsnum (afterwards altered to 
Baluchtihenum) osbomt a huge rhinoceros-like animal 
of which he had unearthed the remains on his 
expedition to Baluchistan A second species, B 
frangen, was discovered at Loh, central Mongolia, 
in 1922 by the third Asiatic expedition of the American 
Museum of Natural History This new species is 
now described by Prof H F Osbom (Amer Mus 
Novitates, No 78), who further makes the genua the 
type of a new subfamily — Baluchi therm® The 
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author considers that the Baluchitheres will prove 
to be unique, large animals of the age (Upper 
Oligocene, or Miocene) in which their remains occur, 
ana that they were typical browsers feeding on the 
brandies of trees as do elephants 4 nd giraffes. When 
the neck was elevated and stretched the animal 
would have attained a height of about fifteen, or 
possibly sixteen feet A restoration is given which 
shows that at the shoulder Baluchithcnum was 
twice the height of the Indian rhinoceros with which 
it is compared 

Late Mesozoic Batholi tes anu Ore-deposits 
in jArAN — While the attention of geologists to 
being justly redirected to the major “ revolutions of 
the globe, ' and to the relative rapidity of their 
culminating episodes, it is well to note the evidence 
of intervening epochs of unrest The “ I-aramide 
revolution ” of Schuchert, which w held by many 
to have heralded the great days of Andean crumpling, 
can bp traced back to " epeirogenetic ” movements 
in the Rocky Mountain area in late Cretdceous times , 
and these are now seen to have had " orogenetic 
analogues on the other side of the Pacific Here we 
may observe, as a corrective of too rigid doctrine, 
that the folding took place on the eastern side of a 
continental mass Prof T Kato of Tokyo (Japanese 
fourn of Geol and Geogr , vol 1 p 77, 1922) describes 
the intrusion of huge bathohtes of quartz-dionte and 
granite into Jurassic strata in central Japan, and he 
traces the famous copper-ores of the Yamahara 
district in the province of Mimasaka to a late Mesozoic 
epoch of unrest The first result of the igneous 
intrusions was the contact-metamorplnsm of the 
sedimentary senes Then, at a temperature a little 
below the critical point of water, tounnaline and 
fluorspar were produced , and the sulphide ores, 
including copper and iron pyntes pyrrhotmt and 
zinc-blende, followed, and permeated the invaded 
areas Veins of quartz ana calcite mark the fanal 
stage A neat diagram on p 99 shows the succession 
of igneous types, closing with rhyolites that reached 
the surface Volcanic manifestations continued into 
Camozoic times , but the epoch of maximum dis- 
turbance is assigned to the close of the Mesozoic era 
The paper is written in English and is very well 
illustrated by photographs 

Petrography of Drill- cimiNGS from Oil- 
Wells — One of the first attempts in the United 
States towards the intensive petrographic examina- 
tion of rock-samples obtained while drilling oil-wells, 
is described in an advance chapter (H) of bulletin 
786 of the United States Geological Survey, by 
Messrs J Gilluly and K C Hcald Their report 
deals with the stratigraphy of the El Dorado oilfield, 
Arkansas Petrographic methods of correlation of 
strata have come into prominence in England and 
in several of the British -owned oilfields within the 
last seven or eight years, but, so far os we know, 
little attention has been paid by oil-geologists in 
the United States to this phase of exploratory work 
The authors rely entirely on the lithological characters 
of the samples, on their differentiation according to 
tho amounts of sand, clay, and lime present, while 
Iimonite, lignite, or glauconite are specifically 
indicated where sufficiently obvious Any fossils 
found are also carefully studied in conjunction with 
this petrographic investigation, a collaboration to 
be highly commended It is, however, unfortunate 
that the authors dul not go a great deal further with 
their petrographic work, the ‘heavy” detrital 
minerals (1 e those having a specific gravity greater 
than 2 8) furnished by the samples would have 
formed a much more definite bans of comparison 
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and discrimination between the beds involved, and 
zoning would have been facilitated accordingly 
Authigenous constituents of sediments vary qualita- 
tively and quantitatively withm small limits far 
more than tho mote stable detntal grains do, and 
for this, if for no other reason, the study of the 
" heavy ” minerals is always desirable Notwith- 
standing the neglect of these constituents, however, 
the authors have grouped their samples into ten 
zones, comprising parts of the Tertiary and Upper 
Cretaceous formations in the district , such zones 
are of incalculable value to the drillers and others 
engaged in exploring the field, but it would be 
interesting to know now far such zones were con- 
firmed or contradicted by similar work based on 
' heavy " mineral assemblages 
Brachysteqia, a Tropical Sourcf of Fibre 
and Timber — Messrs J Burtt Daw and J Hutchin- 
son describe fifty-four species of Brachystogm in the 
Kew Bulletin, No 4, 1923 This genus is confined 
to equatorial Africa, and is so dominant m the vast 
forest area extending between the Limpopo Zambesi 
watershed and the Katanga Plateau at the head 
waters of the Congo River, and from Nyasaland to 
the Angola Highlands, that this plant formation 
might well be termed Brachystegia Forest ” All 
species are trees with fibrous bark, sometimes con- 
taining tannin, and the natives of Central Africa 
use this bark for an extraordinary variety of purposes 
Brachystegia bark cloth is used for making grain 
sacks and game nets, the fibres of some species being 
used for the manufacture of cord and rope of all 
sizes and for all purposes Before the widespread 
introduction of cotton goods, the principal clothing 
of the native was bark cloth made of fibrous sheets 
beaten out of the bark of several species of Brachy- 
stegia The timber of some species is described as 
hard and durable and suitable for building purposes, 
that of others as too soft Undoubtedly both 
fibrous bark and limber may have many industrial 
applications, but the first step towards economic 
development is a clear idea of the different species 
of the trees and their different possibilities To this 
end the taxonomic study in the Kew Bulletin should 
have great value, as one of the authors has studied 
the plants in them native habitat and a first attempt 
is made to indicate what different species are probably 
intended by the vernacular names used by the natives 
Liberation of Prussic Acid from the Plant 
Leaf — Tho highly toxic properties of hydrocyanic 
acid have caused the accumulation of a considerable 
literature upon the subject of its production in 
plant tissues from cyanogen etic glucosides under 
various conditions lhe problem is obviously not 
simple, and, as occasional cases of stock poisoning 
are traced to this source, its study has economic as 
well as scientific interest b J Warth has recently 
studied the liberation of prussic acid from the tissues 
of the Burma bean ( Phaseolm lunatus), and supplies 
some very interesting data m tho Memoirs of the 
Department of Agriculture m India (Chemical Series), 
vol vil No i He points out that the amount of 
prussic acid produced differs materially according to 
whether the leaves are dried rapidly in the sun or 
slowly m the shade In the sun-dried leaf, hydrolysis 
takes place with evolution of prussic acid, and if the 
dried leaf be plunged into boiling water further 
large amounts of the acid are given off , this effect 
is not produced with the fresh leaf or slowly-dned 
leaf It appears that in the slowly dried leaf the 
enzymic balance approximates to that in the normal 
leaf, and in this balanced system prussic acid appears 
to be further changed as rapidly as it is released by 
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enzymic hydrolysis of the glucoside , indeed, both 
fresh leaf and slowly dried leaf ahow some capacity 
to cause the disappearar.ee of additional acid, u 
added to water containing the crushed or powdered 
leaf material 

Short-Wave Directive Radio Transmission — 
Franklin and Marconi have shown that when the 
wave-lengths used m radio tra n s m ission are lees 
than 20 metres it is not difficult to get directive 
transmission For transmitting news and music, 
broadcast directive transmission is not wanted, but 
for broadcast reception it can be usefully employed, 
as by its means interference disturbances may be 
reduced to a minimum Its psmetoal use is in 
connexion with point-to-point comRlnication, ♦ e 
direct communication from one transmitting to one 
receiving station In particular it will be useful in 
the new methods adopted of transmitting photo- 
graphs by radio and for the remote control of mechan- 
isms In paper No 469 published by the Bureau 
of Standards, F W Dunmore and F H Engel give 
the results of experiments with directive radio 
transmission on a wave-length of 10 metres As a 
reflector they use a senes of forty vertical parallel 
wires all of which he on the surface of a parabolic 
cylinder It is so mounted that it can be rotated 
about a vertical axis The focal length of the 
parabolic section was made one-quarter of a wave- 
length, 2 5 m (8 feet 2 4 inches) Each of the wires 
was tuned to 10 metres, and they were spaced 30 47 
cm apart A 50-watt three-electrode valve of the 
coated filament type was used as a generator 
Radiation characteristic curves are given from which 
it appears that at Jeast 75 per cent of the radiated 
power is confined to an angle of 40° It was noticed 
that with this type of transmission the absorption 
by buildings anil other metallic structures was very 
pronounced 

Weather at Eastbourne in 1922 — Eastbourne 
Borough Council has recently issued its annual 
report of the meteorological observations for the 
year 1922 The records have been kept continuously 
since 1887, a period of 36 years, so that valuable 
statistics are available as to the weather and climate 
of this much-favoured health resort Observations 
are supplied to the Meteorological Office and are 
included in the Weekly, Monthly, and Annual 
Weather Reports, as well as in the Daily Report of 
Health Resorts In addition to the observations at 
Eastbourne the report comprises similar results for 
other health resorts scattered over England, taken 
from the Meteorological Office returns, from which 
it can be seen that Eastbourne occupies a position 
with a fairly equable temperature, with a large 
amount of sunshine, and with a rainfall by no means 
excessive The mean air temperature in 1922 ranged 
from 59 2 0 F in August to 41 6° F in January, and 
the mean for the year was 499° F The duration 
of sunshine ranged from a mean of 10 40 hours per 
day in May to 1 76 hour per day in December, the 
mean for the year being 4 80 hours per day The 
mean monthly rainfall for 1922 ranged from 4 31 in 
for January to o 61 in for May, the total for the year 
was 28 10 in The prevailing winds were from tho 
west and north-west, though in moet recent years 
the prevailing winds have been from between south- 
west and north-west From this prevailing direction 
the air has to pass over the South Downs before 
reaching the town, and, mixing with the air over 
the sea, may often account for a fair amount of fog 
in the Channel, in the neighbourhood of the Royal 
Sovereign Lightship, and frequently may render the 
air somewhat humid over the land 
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The International 

'T'HE second International Air Congress since the 

War was held m London on June 25 30 It 
was attended by about 600 members representing 
no less than 20 countries The Duke of York was 
president of the Congress and the Duke of Sutherland 
Under Secretary of State for Air chairman of the 
committee The Congress was opened on June 25 
with an address from the Prince of Wales During 
the week the meetings for papers and discussion were 
held in the buildings of the Institution of Civil Fn 
gineers Three days were devoted to these while two 
were utilised in visits to works and places of interest 
to the members Thus on luesday a large party 
visited the Royal Aircraft establishment at ram 
borough while on Thursday the National Physical 
Laboratory attracted many interested members 

In addition to the official gatherings receptions 
Were given by the Lord Mayor and the Duchess of 
Sutherland while 011 Friday afternoon the Secret vry 
of State for Air and Lady Maude Hoare entertained 
the Congress at a garden party at which the Duke 
and Duchess of York were present Saturday was 
devoted to a final meeting with the Secretary of 
State for Air m the chair at which a number of 
resolutions were passed The Congress then ad 
loumed to Hendon to view the Royal Air Force 
Pageant and the week closed with a successful 
banquet with the Duke of Sutherland in tho chair 
Colonel Lockwood Marsh secretary of the Royal 
Aeronautical Society was secretary of the Congress 
and received the very cordial thanks of the Congress 
for the admirable arrangements by which its success 
was secured 

tor the papers and discussions the Congress divided 
into four groups as follows — (A) Aerodynamics con 
struction and research (B) power plants — fuels 
lubrication airscrews etc (C) air transport and 
navigation and (D) airships 

In each of these a number of interesting and 
important papers were read the papers with the 
discussions will be issued shortly in book form 
Readers of Nature will probably find most to interest 
them in Group (A) 

borne fifty years ago Lord Rayleigh directed atten 
tion to the effect of circulation of air round a cut 
tennis ball having spin as well as forward velocity 
in modifying the motion of the ball and causing it to 
follow a curved path In his well known book on 
aerodynamics Lanchester applied the samo idea to 
account for the lift on an aeroplane wing and de 
scribed the manner in which the vortex system set 
up round the wing was completed by two senes of 
trailing vortices shed off from each wing tip These 
carry away part of the energy and thus give nse 
to a portion of the drag — known now as the induced 
drag — which resists the motion of the aeroplane 

Lanchester s work was desenptive and its 1m 
portance was scarcely recognised numencal results 
figures and mathematical calculations were needed 
before its great value was grasped We now see that 
xt contains the solution of the problem the intuitive 
eve of the genius forestalled the slower methods of 
the mathematician though laborious calculations and 
the work of expert draughtsmen and experimenters 
were necessary to establish its fundamental truths 
Several of the most important papers in Section A 
were devoted to this subject 

Starting from the known solutions of the flow round 
an infinite cylinder moving uniformly in a fluid 
in which there is circulation round the cylinder 
Joukowsky and Kutta transformed the motion into 
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one about a long cylindrical body having a section 
resembling that of an aeroplane wing but with an 
infinitely thin trailing edge They obtained an ex 
pression connecting the lift on such a wing supposed 
to be of infinite aspect ratio — » e infinitely king in 
comparison with its width in the direction of flow — 
with the circulation The motion is thus two dimen 
sional in planes at right angles to the length of the 
wing 

One of the stream lines near the tail leaves the 
wing at right angles to its upper surface and unless 
this iiomt coincides with the trailing edge the motion 
breaks down an l the velocity becomes infinite By 
adopting a suitable value for the circulation the stag 
nation point cm be brought into close coincidence 
with the trailing edge the motion becomes steady 
and the lift can bo determined the value so found is, 
however some 20 per cent too great and the theory 
does not account for the drag Ihere would be no re 
instance to the motion of such a wing 

Major Low in one of the papers read to the Con 
feress gave in interesting account of a draughtsman s 
method of applying the Joukowsky theory to a wing 
of any form 

This simple two dimensional theory was modified 
by Prnndtl and his school He assumes the wing to 
shed vortices all along its trailing edge from the 
centre outwards f rming a vortex sheet which at a 
little distance behind the aeroplane rolls up into 1 
single long vortex trailing away from each wing tip 
in a direction opposite to that of motion as m 
I anchester s suggestions Thus the circulation and 
hence the lift falls off as one passes outwards along 
the wing and assuming a law for its decrease 
Prxndtl obtains an expression for the lift on a wing of 
finite aspect ratio and bv taking into account the 
effect of the trailing vortices for the drag considered 
as due to the action between these and the wing 
vortex — the miuce l drag Ihis accounts for a large 
percentage of the observed drag In Fngland Mr 
Glauert has done much in connexion with this theory 
which lias been applied to tho interference of the 
chmnel walls on a model under test to the theory 
of tho propeller leading to Troudes coefficient of 
o 5 for the induced flow near the propeller and to 
other problems Mr Glauert s p iper gave an 1m 
portant rdsumc of the present position 

But there is a fundamental difhc ilty the fluid is 
treated as mviscid and in such a fluid the motion of 
a body will not set up vortices the body will ex 
penence no drag Air is viscous and the value of 
the kinematic coefficient of viscosity has an important 
beanng in aerodynamics while the shearing forces set 
up by the viscosity depend on the rate of change of 
velocity in the direction normal to the flow Now 
since the fluid if viscous ib at reet relative to the body 
at all points of its Surface the rate of change of 
velocity and therefore the viscous shear will be greatest 
close to the surface The Prandtl theory supposes 
that such viscous forces are sensible only throughout 
a verv thin film surrounding the surface which suffices 
to set up the circulation and that outside t.hi« film 
the equations of an inviscid fluid may be used 

Prof Bairstow in his paper after a reference to his 
recent communication read before the Royal Society 
suggested that an attempt to relate the circulation 
theory to the fundamental equations of motion taking 
viscosity into account would lead to a determina- 
tion of the fnction on the surface of the aerofoil 
thus giving that part of the drag whihh is omitted 
from the Prandtl theory Prommng work on these 
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linos is m progress in the Aeronautical Department of 
the Imperial College South Kensington which is thus 
beginning its work as a centre of advanced research 
To turn to other parts of the discussions in Group 
(A) mention must be made of a most important paper 
by Mr Hindley Page on the slotted wing The 
duthor gave the most recent details of his wind 
channel tists on his device for enabling the pilot to 
lmreaso effectively the lifting power of the wing 
lhis enables him to lmd at a much lower speed than 
would be otherwise possible Reference must be 
made to the paper for the figures it must suffice to 
say that m the case of one section known as Airscrew 4 
the maximum lifting coefficient was increased from 
o 7 to 1 1 while for the well known section I< \ I 15 
the increase was from o 55 to o 05 The meeting was 
pleased to he ir from the representative of the Roval 
Air 1 oree that tin full scale tests so far as they had 
been completed were successful 

Methods of measurement ra experimental woik were 
discussed in v vnous pipers Col Roliert of the 
Technical Aeronautical Service of Irince ga\e a 
detailed account both of the precautions necessary to 
secure accuncy in the results and of the iehcacy of 
ttao tests thus confirming the experience of the 
workers at the National Physical laboratory Ted 
dington Our 1 rench colleagues art to 1 e congratu 
lated on the possession of tht new ur channel which 
is now being installed The channel is 3 metres say 
xo ft in diameter and tho maximum air speed 30 
metrts or about 100 ft per second Ihe stand irdisa 
tion or rather the mtcrcompxnson of methods of 
research was discussed by Sir Richard ( H/ebrook in 
his paper dealing with the international tests now in 
progress Mr Southwell described the most recent 
apparatus at the National Physical I abor itory and 
Mr MK Wood deilt with the accuracy of model 
results and their compmson with full scale work 
Among the other papers one by Mr Baumhauer of 
the Dutch Institute for \eromntics on the methods 
of computing wing sections met with general ipproval 


while Mr North s paper on the technical development 
of the aeroplane aroused much interest It must 
suffice to mention them together with the papers on 
stability bv Mr Bailow on control at low speeds by 
Mr M K Wood and on testing of strength by Mr 
Douglas Another paper by Messrs Baumhauer and 
Gromng dealt with the vibrations of an aeroplane wing 
a subject which is being investigated both at the 
National Physical Laboratory and at I arnborough 

It will be obyious from the above that those 
members of the Congress who attended Group (A) were 
kept fully occupied with interesting and important 
problems 

\nd now to conclude limits of space forbid any 
thing but the briefest reference other papers 

not that they were less interesting or less important 
than those of ( roup \ There is no one better able 
to speak on nrship travel than M ijor Scott with his 
experience of two voyages across the Atlantic 
Colonel Richmond is an authority on urship structure 
while Signor Nobili has acquired a world wide re 
putation from the success of the Italian ships Some 
comparison of thur performance with those of our 
own non ngi Is would be interesting Moreover full 
scale experimental work if airships are to be con 
structed on a scientific basis is still required though our 
knowledge has becnincreased by recent Amencanwork 

Members attending Group I) were interested in 
various papers connected with engines such as Mr 
Charlton's account of the crude oil engine Wmg 
Commander Hynes description of engine work at 
b arnborough and the communications on lubnci 
tion by Dr Stanton Mr L\ ans ind Mr Horsey while 
on Wednesday morning the discussion on air mails 
and the development of commercial aviaUon by 
Gencnl Williamson Jonkherr van Hemstede and 
Mr Handlev Pige ittracted a large and attentive 
audience to Group C In every way the Congress 

C vod a great sulccss an 1 its members acclaimed 
Samuel Hoare s toast at the rdhcluding meeting 
T o our next merry meeting Brussels 1925 


The National Physical Laboratory, Teddington 

Annuaj Visitation 


Tuesday June 26 the General Board of the 
National Physical I aboratory made the annual 
visitation to the 1 aboratory As is customary on 
this occasion a number of members of scientific 
and techiuc d societies and institutions government 
departments and industrial organisations were invited 
and the laboratory was open for inspection Ihe 
visitors were recovcd in the new aerodynamics 
building by Sir Charles Sherrington chairm m of the 
Board Sir Arthur Schuster and the director of the 
Laboratory 

Since the last visitation the I aboratory has been 
somewhat extended and Victom House acquired 
a few years ago to meet the anticipated increased 
demands of the work has been converted for the 
use of the Physics Department Most of the tempera 
ture work involving the testing and standardisation 
of mercury resistance and optical pyrometers is 
earned out hore in addition to the investigations 
of the newly created sound section The Metallurgy 
Department has been provided with much needed 
increased accommodation by the addition of a new 
story to the Wemher Building in which a number 
of offices ahd small 1 1 bora tones as well as a special 
room for high temperature work have been equipped 
A very large number of interesting exhibits were 
shown m the various departments It is however 
impossible to do more than desenbe briefly a few 
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of the more noteworthy which show the wide range 
of phenomena from the highly theoretical to the 
severely practical which the Laboratory is called 
upon to investigate 

In the Aerodynamics Department the wind tunnels 
were shown in operation In the duplex wind 
tunnel which has a working portion 14 ft wide 
7 ft high and 80 ft long two motors of 200 h p 
develop wind speeds up to about 110 ft per sec 
(73 miles per hour) A test on a Bristol tighter 
aeroplane was demonstrated in which on a model 
(i full size) having a motor driven airscrew an 
experimental investigation of the efiect of slip 
stream on the behaviour of the plane is being earned 
out The whirling arm which is dnven through 
a worm gear by a 12 h p motor giving speeds of 
advance up to 50 ft per sec was shown employed 
m the determination of the pressure distribution on 
ellipsoids travelling m circular paths This has an 
important apphe ition in the deduction of the stresses 
imposed on the hull of an airship which is turning 

Another interesting exhibit showed an electrical 
method of determining the streamlines of an in viscid 
fluid past an aerofoil of any given section It can 
be shown theoretically that the equipotential lines 
of a system consisting of an insulated conductor 
between two charged parallel plates are identical 
in form with the stream lines in a perfect fluid flowing 
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parallel to the plates past the same conductor By 
the use of exploring electrodes connected to telephones 
through a three valve audio frequency amplifier it 
is possible to determine positions of the electrodes 
which reduce the sound in the telephones to a mini 
mum and hence obtain the equipotential lines of 
the system or the stream lines for the case of fluid flow 
In the Engineering Department a new method of 
testing the efficiency of gear boxes was shown in 
which the difference of the input and output powers 
is measured directly and not as a difference The 
method consists of the observation of the torque 
produced as a consequence of the difference of the 
input and output powers when the gear box was 
supported in a tilting frame Apparatus was shown 
for the study of explosions in closed vessels This 
has an important application in the design of internal 
combustion engines where it is desirable that the 
exjlosions should occur under the most favourable 
conditions of temperature and pressure of the mixture 
This is of course largely influenced by the compression 
ratio whu h is however limited in effect b\ detonation 
or knocking at high compression ratios 

In connexion with the experiment'll study of roads 
and road materials a new plant for the preparation 
of bituminous macadam was exhibited Ine plant 
consists of two units one for mixing sanl etc at 
a temperature of 6oo° 1 and the other for mixing 
the aggregate with bitumen It is capable of mixing 
about six tons of road metal per hour Other ex 
hil its included apparatus for the investigation of 
fatigue under uniform bending moment and its 
correl iti in with the microstructure of the material 
the endurance of ball bearings under axial loading 
in 1 the hardness of materials as tested ty their 
ability to resist scratching by a diamond 

I he mam exhibit m the William Trou le National 
Tank was the method of letermination of the stresses 
liable to be set up in the rudder heuls of ships when 
the rudder is alterel in certain definite wi>s Lhe 
problem is one on which attention was focussed 
during the War when even with vessels which were 
classed A I at Lloyd a damage to steanng gear was 
of much more frequent occurrence than was antiu 
pated For this purpose a ship model capable of 
independent motion and external control was under 
observation from the travelling carnage of the tank 
and the effect of putting the helm over it various 
rates and through different angles investigated 
I he experiments show that it is possible to add more 
than 50 per cent to the strain on the rudder head by 
ch raging the helm too quickly 
Other oxhibits included apparatus for determining 
the stresses on a rudder behind a fin plate with twin 
screws and for the determination of the resistance 
rise an 1 angle of seaplane models in motion 

In the Metrology Department standard weights 
were exhibited In this connexion it is interesting 
to note the experiments of the Laboratory on a new 
material stellite as 1 substitute for platinum for 
standard weights Stellite which is an alloy of 
chromium cobalt and -tungsten u> exceedingly hard 
and tests made on these weights show that it has 
great promise as a platinum substitute The weights 
nave been under observation for two years and have 
shown that stellite possesses great stability weights 
made of jt remaining constant to less than 1 part 
in 10 000 000 over that period 
A new gear measuring machine was also exhibited 
with this machine it is possible to measure the pitch 
of teeth tooth shape and thickness concentricity 
of teeth with the gear axis parallelism of teeth with 
the axis radial symmetry of teeth and the pitch 
diameter By ingenious arrangement* the profile 
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of the successive teeth can be magnified and made 
visible on a smoked glass and examined by projection 
methods while the variation from uniform motion 
of two gears in mesh can also be critically examined 

A travelling microscope m which many of the 
errors prevalent in the usual form of travelling 
microscope are eliminated was demonstrated In 
addition the instrument by suitable gearing gives 
results simultaneously in inches and centimetres to 
a ten thousandth of an inch or centimetre 

The exhibits in the Flectroteclimcs Division in 
eluded the experimental arrangements for precision 
resistance mcas irements for research on buried 
cables for the determination of the errors of current 
transformers and for the photometric measurement 
of lamps An interesting demonstration of the 
attraction of the suspende 1 particles in oil to electrodes 
at high potentials showed how such impurities can 
diminish tl e insulating properties of oils used for 
insulating high tension apparatus The illumination 
building in which experiments on the window 
efficiency of rooms are earned out was also open 
for inspection 

The end hardening of gauges which was in 
vestigated in conjunction with the Metrology Depart 
ment was also shown here The gauge 1$ made 
one electrode in a furnace and passes a hoavy current 
through a piece of gr iphite which is thereby heated 
to a high temperature lhe portion of the gauge in 
cont ict with the grapl ite thus attains a temperature 
consider ibl> abo\ e tne cntical temperature lor steel 
ind on dropping into water all tne portion which 
was al ove tne critical temperature is very effectually 
hardened In this way only a very small proportion 
of the material of the gauge is interfered with m the 
hardening process 

The \\ireless Divisions exhibits consisted of 
apj ar itus for n easunng both the direction and 
intensity of the electro magnetic field from a distant 
radio transmitting station and for applying these 
measurements to the study of the propagation of 
electro magnetic waves over the earth s surface To 
assist in this studs cf radiation problems a trans 
raitting station using both damped and undamped 
waves has been erected An earth screen is em 
ployed at this station with v anous forms of antennae 
Apparatus was also shown for the absolute measure 
ment of the amplification produced by a valve 
amplifier it audio frequencies this is used for the 
testing and investigation of both valves and their 
coupling transformers 

In the Ridiology Division a Bragg spectrometer 
was shown in operation for the examination of the 
structure of metals and allovs The method is a 
modification of the powder method of determining 
crystal structure ani has been extended to several 
systems of allo>s including copper and aluminium 
copper and nickel In each case it is found that in 
solid solution the solute atom enters into the lattice 
of the solvent by substitution The structures of 
such metallic compounds as CuAl| and AgMg have 
also been determined by this method Apparatus 
consisting of a spherical ionisation chamber for the 
investigation of the scattering of X and y rays was 
also shown This problem is of interest in connexion 
with deep therapy treatment using X or 7 radiations 
where unless suitable precautions are taken it is 

C ible to obtain several times the desired exposure 
to the scattering effect of surrounding tissues 
In the General Physics and Heat Divisions the 
exhibits were mainh of apparatus for determining 
the thermal constants of materials Among these 
were a special calorimeter for use with substances 
that react with water new forms of mmmr fl WH ) 
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heaters for use at high temperatures, and apparatus 
for determining the thermal conductivity of metals 
up to within a few degrees of their melting-points 
Other apparatus exhibited was concerned with the 
production of sounds of constant intensity and 
frequency, and with the reflecting and absorptive 
properties of materials for sound waves A high 
vacuum two-stage mercury pump was also shown, 
by which pressures of less than lo'* mm of mercury 
can be obtained with a supporting pressure of 4 mm 
of mercury The exhaustion speed for both gases 
and vapours 19 extremely high, and drying chemicals 
are unnecessary The pump and its connexions 
throughout axe of steel, and the system is vibration- 
less and noiseless 

Among other important exhibits in the Metallurgy 
and Chemistry Departments was an induction furnace 
m which metals of the highest melting-point can be 
readily melted by the agency of eady currents 
induced in them from a surrounding high-frequency 
current Models illustrating the internal constitution 
of alloys consisting of throe or four metals were also 
shown, together with a number of interesting micro- 
photographs showing the structure of copper con- 
taining oxygen and the deformation of metals under 
the action of cutting tools 

In the Optics Division various forms of apparatus 
used in colorimetric work were on view, together 
with demonstrations of the methods used in deter- 
mining the optical constants of lenses, pnsms, optical 
glass, and the performances of optical instruments 
An interesting and simple shadow method of showing 
up stnas and lack of homogeneity in glass was shown 

In the Electrical Standards Division various 
methods of measurement of electrical properties at 
radio- and audio-frequencies were demonstrated 


River-terraces and Glacial Episodes 

A PENCK’S view, that the infilling of valleys with 

glacial detritus in Central Europe indicates an 
ice-extension, while the subsequent erosion of the de- 
posits indicates an ice-retreat and therefore an inter- 
glacial episode, has received wide acceptance, and has 
been appl'ed to areas where other causes may have 
brought about the facts observed A Heim in Switzer- 
land Yiaa kept in view the eflect of general movements 
of elevation or depression on nver-ero9ion and valley- 
choking respectively, and teachers in the British Isles 
are not likely to have omitted such factors from their 
explorations of existing features in the homelands 
W Soergel, on the other hand (see Nature, vol 
108 p 464, 1921) has felt that the infilling of the 
valleys round the Rhine-vale and the subsequent 
erosion must be due to climatic changes rather than 
to earth-movement, and that much of the infilling is 
due to frost-action 

There Beems to be a feeling in Holland that 
valley-terraces and " dnft ” accumulations m the 
northern lowlands have been unduly linked up 
with those of the Alpine area, and Prof J van 
Baxen has issued a critical paper in English, bear- 
ing the long but expressive title, " On the cor- 
relation between the fluvial deposits of the Lower- 
Rhine and the Lower-Meuse in the Netherlands and 
the glacial phenomena in the Alps and Scandinavia ” 
(Mededeehngen van de Landbouwhoogeschool, 19*2 , 
Wageningen H Veenman, 1922 , price f 2 50) He 
lay9 stress on changes in the position of the sea-level 
and on tectonic movements generally, and even 
ascribes to the latter many cases of disturbance in 
deposits that have been regarded as glacial and as 
pressed on by the Scandinavian ice-front In bis 
desire to be free from the incubus of glaciers in the 
central -and northern Rhine-vale, he reverts (p 13) 
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to the old suggestion that rock-surfaces may be 
striated by the sliding of stones down mountain- 
slopes There is a good deal in recent Dutch dis- 
cussions of the subject that van Baren desires to 
make more widely known, and a good deal that will 
seem to be a challenge to British workers, who have 
felt that sound conclusions have been reached in regard 
to the problems of the East Anglian “ drifts ” The 
author’s beautiful photographic illustrations show 
how much may be done with the unpromising materials 
of modern clay-pits 

Dr C H Oostingh (Ber Oberhess Gesell fttr 
Natur u Heilkunde zu Giessen, vol 8, 1922) treats 
of the " Geschrebe sfidhicber Herlcunft in Holland 
und den benachbaxtem Gegqqtya,” and, like van 
Baxen, is opposed to the suggestion of any glacia- 
tion by land-ice of the hills about the central 
Rhine He regards the blocks from the south, of 
which he has made careful collections throughout 
Holland, and which are very often angular, as trans- 
ported by ground-ice floating down the nvers He 
asks also for more complete petrographic information 
os to the materials in the English Forest Bod that 
have been attributed to the denudation of Germany 
and the Ardennes His extensive bibliography will 
aid numerous English workers in this field 


University and Educational Intelligence. 

Birmingham — At a degree congregation held on 
July 7, the Vice-Chancellor (Sir Gilbert Barling) con- 
ferred the honorary degree of Doctor of Laws on 
Dr E W Aston, in recognition of his distinguished 
contributions to scientific knowledge 

The degree of D Sc was conferred (t* absentia) on 
Mr C S Fox for a thesis on ’’ The Bauxite Deposits 
of India ’ and other papers on geological subjects 
rhe degree of M D was conferred on the following — 
J C Brash, C C Elliott, R J Gittens, A P Thomson, 
and G H Wilson There were 26 successful candi- 
dates for the degree of M Sc , 92 for the honours 
B Sc , 68 for the ordinary B Sc , and 29 for the degrees 
M B , Ch B 

Bristol — Prof J W McBain is to give a dedica- 
tion address in connexion with the opening of the 
Chemical Laboratory at Brown University, Rhode 
Island, United States 

The degree of Bachelor of Agriculture (B Agr ) has 
been established in the E acuity of Science The 
curriculum for the degree occupies 5 years, two of 
which will be spent in the University (including the 
Agricultural ana Horticultural Research Station, Long 
Ashton), two years m the Royal Agricultural College, 
Cirencester, and the remaining year on a selected farm 
Cambridge — Mr G C Steward, fellow of Gonville 
and Caius College, has been appointed fellow and 
lecturer in mathematics at Emmanuel College Mr 
A H Davenport has been appointed fellow and 
bursar of Sidney Sussex College 
The Syndicate appointed to consider the regulations 
for the Jacksonian professorship on the vacancy 
caused by the death of Sir James Dewar, recommend 
that it be defined to be a professorship of natural 
experimental philosophy as relating to physics and 
chemistry, ana suggest that a professor should be 
appointed whose work would advance the knowledge 
of chemical physics on the lines of recent physical, 
atomic, and molecular research The exact method 
by which such researches mav lead to finding a core 
for the gout — one of the prune duties of the professor 
according to the will of the founder of the chair — may 
at present be left to the speculations of the curious 
The Chemical Department Syndicate has issued a 
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report on the extension of the buildings of the 
Chemical Laboratory showing an expenditure on 
buildings and equipment during the last four years 
of more than 75000 1 lhe annual report of the 
Obsenatory Syndicate refers to work on proper 
motions of stars by plates exposed through the glass 
and measured superposed film to film on old plates 
taken with the Sheepshanks Equatorial 15 to 20 
years ago lhe chief point, of interest m the report 
of the director of the Solar Physics Observ itory ire 
an account of Mr C T R Wilson s most recent work 
on 0 ray tracks continued investigation on the dis 
tnbution of calcium flocculi and prominences on the 
sun the preparation and publication of a revised list 
of unknown lines m celestial spectra and work on 
coarse diffraction spectra bj crossing a pnsm and a 
grating as originally suggested by Prof Merton 

The Jubilee Celebration of the Cambridge University 
local lectures was celebrated on July 6 9 by l con 
ferenu on various aspects of extra mural teaching 

St Andrews — Prof J Rend professor of organic 
chemistry (pure and applied) since 1916 in the Cm 
versity of Sydney has been ippointed to the chair of 
chemistry and the dircctoislup c f the t liemistry 
Resean h I iboratory Prof Read may be regarded 
as the founder of the first school < f organic chemistry 
in the Southern Hemisphere 

RrsFARCH bureaus have during the past three or 
four years been created by botrds of education m 
many large and some small cities in the United 
States Ten years ago there were none of these 
org inisations now there are upwards of 45 An 
account of the constitution and functions of a score 
of them published last January by the Bureau of 
education Washington shows that while in e\er> 
else they collect and digest ficts relevant to the 
problems with which the boards have to deal they 
varv widely in import ince and scope Some 
resemble the cost accounting department of an 
industrial concern others 1 military intelligence 
branch and all have something of the character of 
the special inquiries and reports department of our 
own Board of Education A city in which this kind 
of development has been most noticeable is Detroit 
Here a highly enterprising and influentnl Depart 
ment of Instructional Research has been at work 
since 1014 formulating educational polities to be 
earned out throughout the city school system and 
watching their operation It works through its own 
stafi director three assist ints four regular clerks 
from three to twelve extra clerks and a department 
of supervision with separate sections for health 
hnghah exact sciences social sciences vocational 
education, and fine arts and in close association with 
a department of special education responsible for 
psychological measurements assignments to proper 
classes and direction of education of atypical 
children A separate Bureau of Statistics and 
Reference with five officers and eight clerks was 
organised in 1918 At Indianapolis the research 
department cost in 1921-22 11 500 dollars and in 
dollars and cents has more than paid its way in 
watching leakages m receipts and expenditures and 
m suggesting more efficient methods of doing things 
with smaller expenditures 

The West Indian Agricultural College in Trinidad 
which was opened on October 16 1922 by Sir Samuel 
Wilson Governor of Tnnidad and Tobago has now 
nearly completed the first academic year of its 
existence, and this first year has been one of great 
promise and encouragement Vt a colendi haud fact Its 
— the motto chosen for the College — is a very apt 
one and it is well that those in authority with 
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regard to Colonial affairs at home have come to 
regard tropical agriculture as so senous a pursuit 
that it has been deemed necessary to found a college 
for the study of tropical agricultural matters The 
prospectus for the coming academic year has just 
been issued and m addition to containing information 
as to College regulations and administration it gives 
detailed particulars of the various courses of ins true 
lion Arrangements are made for a diploma course 
which occupies three years and leads up to a diploma 
in tropical agriculture h acilities are also afforded 
for special study by graduates of other universities 
and colleges who desire to extend their knowledge of 
subjects pertaining to tropical agriculture and to 
undertake investigations into these matters under 
tropical conditions Arrangements for a course m 
sugar technology which is one of the subjects for 
the diploma course are not yet fully completed but 
it is proposed to erect a model sugar factory without 
delay It is to be hoped that officers trained in 
British colleges and universities who have been 
selected to fill agnculturil posts in the Colonies will 
either be sent to Inmdad to take a special course 
of study before taking up their appointments or 
will be given facilities for carrying out special research 
at the College during one of their periods of leave 
If the College can be used for the further training 
of our Colonial agnculturil officers in the m inner 
suggested very great benefits will accrue to agn 
cultural enterprises throughout the Lmpire 

Tin Imperial 1 due ition Conference opened by the 
Duke of York on June 25 concluded its sittings on 
July 6 This is the second conference officially con 
vened the first having been held in tqi 1 A previous 
conference held in 1 J07 was organised by the League 
of bmpire The current conference was fully repre 
scntatfvc of education within the Empire m its official 
aspects lhe Insh 1 ree Stite and Northern Ireland 
were represented for the first time Tilt subjects 
discussed included the qualifications of teachers and 
mutual recognition of teachers training anil service 
throughout the hrnpire vocational training leaving 
certificates rural education the bi lingual problem 
native education and various administrative questions 
On the question of school examinations Dr H 
Murray ot Nova Scotia mode the important sugges 
tion that certificates should stite the subjects taken 
and the percentage of marks gained m each subject 
the several universities being left to determine 
whether or to what extent eich certificate should be 
accepted for matriculation He thought that except 
in special subjects the value for the Dominions and 
India of external examinations conducted by examio 
ing bodies in Great Britain was apt to be overrated 
Mr W T McCoy of South Australia urged the 
establishment of a Bureau of Education for the 
Empire He acknowledged the excellent work done 
by the Department of Special Inquiries of the Fnghsh 
Board of 1 ducation but pointod out that there was 
no book or authoritative publication which supplied 
information and statistics of education m the Empire 
in a handy form To the maintenance of such a 
Bureau he suggested all the dominions colonics and 
dependencies should contribute In the evenings 
addresses were given followed by discussion the most 
important being by Sir Robert Baden Powell on char 
acter training and a brilliant address by Sir Charles 
I ucas on The Island and the Empire ' An educa 
tional exhibition was organised in the Home Office 
Industrial Museum and Westminster Training College 
which was opened by Mr Wood president of the 
Board of Education Hospitality was lavishly pro 
vidsd fdr the delegates including a dinner given by 
the Government under the presidency of Mr Wood 
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Societies and Academies. 

I ONDON 

The Royal Statistical Society May 19 — A I 
Bowley Death rates density population and housing 
The death rates and infant mortality rates in the 
urban districts of England in the years 1911-13 were 
examined with a view of testing their relationship 
to the crowding of town populations In Greater 
I ondon for example the de ith rate in districts where 
on the average there were 100 people to 100 rooms 
tended to be 12 7 where there were no people to 
100 rooms 139 and so on in arithmetical progression 
Six regions were considered separately namely Greater 
London South of Lngland Lancashire and the West 
Riding North eastern co U district Birmingham and 
Si uth Staffordshire and the North of F ngland In 
the North generally speaking the death rates were 
higher and crowding and overcrowding more pre 
valent than m London and the South — j C Dunlop 
The misstatement of age in the returns of the census 
of Scotland Age periods one including ages under 
6 and the other iges 17 to 92 were discussed A 
considerable amoint of error pcisists but greatly re 
duccd in qu intity 1 ch inge it hast paitly iscnb ible 
to an alter ition of the woidmg of the igt question in the 
schedule issued to 1 ouseholdcrs it the census of 1921 

Royal Meteorological Society Miy 20 Dr C 
Cliree president in the chair — J L Clark and 1 D 
Margary Retort on the ihenological obscrvitions 
m the British Isles 1922 An exception illy cot 1 md 

sunless summer was experienced liter mid June 
Before this a furly mild winter followed by 1 cold 
early spring made fruit blossom 1 ite Heat and sun 
shine of exception il intensity sign iliscd the 1 itter 
pirt ot May and early lune resulting m unusually 
rapid flower md insect development Ripening was 
very late however especially in the north and High 
lands much luy being ruined or not cut till late 
September T he dry (Xtc ber and November enabled 
southern farmers to get well ahead with ploughing 
and sowing I he isoj hene fle wer chart shows little 
divergence from the lines giving the 30 ye irs average 
on account of the acceleration due to May and June 
The migrant records indie itc a similar sudden bpeed 
mg up t f their movements As 1 u nsequencc of the 
previous favourable summer and autumn there was 
a remarkable display of blossom and fair fruit crops 
despite the untoward summer — 1 C Lnngiufl 
Meteorologic il notes from the Mt Everest expedition 
of 1922 A systematic record of temperature was 
kept on the outward march at the base camp at 
16 300 feet and at the various climbing camps 
Night temperatures were taken with minimum ther 
mometers exposed to the sky on wooden boxes about 
one foot above the ground Day temper itures were 
taken with sling thermometers The lowest night 
temperature experienced on the outward much 
Apnl 12 to May 1 was 8° I* on Apnl 13 and 19 at 
a height of 14 000 ft The mean reading was 15 0 F 
The lowest night temperature recorded during the 
expedition was 12 0 F on May 27 at Camp III at 
a height of 21 000 ft The notes refer only to Apnl 
May and part of June and on the northern side of 
tlie mam Himalayan axis of elevation Totally 
different conditions prevail on the southern «Ide and 
the change from one to the other is abrupt On the 
north side of Mt Everest the snow level is put at 
20 000 ft and glaciers descend to xfi 300 ft Owing 
to extreme dryness evaporation is mfy rapid Above 
25 000 ft snow disappears quickly with melting 
Probably the constant high winds greatly assist this 
phase 
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Optical Society, June 14— Mr T Smith vice 
president m the chair — S G Starling Levels and 
level bubbles The factors affecting the efficiency 
of levels of the bubble form are discussed Benzol, 
xylol chloroform alcohol and ether are used in 
levels the physical properties of these and also 
of petroleum ethers aistulcd at various ranges of 
temperature are given A new method Is described 
of obtaining calibration curves by photograph 
ing the image of the bubble in a plane mirror 
so that the position of the bubble upon the scale 
is obtained tor successive tilts given to the tube 
The relations between temperature and width and 
depth of bubble ire obtained md the re sults a pplied 
to an explanation of The constant *^IMW>le of 
Messrs E R Watts and bon I td which has the 
same length at all temperatures — E W Taylor 
The primary and secondary image curves formed 
by a thin achromatic object glass with the object 
plane at infinity The shapes of the primary and 
secondary image curves formed by a thin simple 
lens of an object pi me at infinity can be readily 
determined The image curves m the case of a 
double object glass of ordinary thickness and with 
tlie inner curves approximately in contact corre 
spond very closely to those of a simplo lens of the 
same power md are only very slightly affected by 
the use cf different glasses — T F Connolly Anew 
form of balloon theodolite The instrument is 
designed primarily for the observation of drifting 
balloons where it is desired to follow closely and 
consecutiv ely the movements of the balloon and to 
note periodically the time and the simultaneous 
altitude and azimuth observed The horizontal and 
vertical circles are brought together in such a way 
that a single index serves for reading both A large 
held achromatic magnifier is so arranged that a 

stand off view is secured The usual vernier 
has been abolished and replaced by a single index 
Estimations of the degree intervals are made on 
each circle ti o i° 

Geological Society June 20 — Prof A C Seward 
president in the chair — K b Sandford V S 
Kennard B B Woodward and R C Spiller The 
river gravels of the Oxford district Ancient river 
terraces occur in the headwater region of the Thames 
basin west of the Chilteras and main tarn the same 
curve as the thalweg of the present rivers with which 
they are associated There is no discontinuity of 
the terraces of the headwater tributaries of the 
Thames at their confluences near Oxford Three 
terraces arc identified above the present flood plain 
Below the lowest are flood plain gravels and a sunk 
channel has been identified Each terrace contains 
a warm clun ite fauna with Elephas antupws The 
Proboscidea are represented by a suite of forms 
from Eltphas antiquus of archaic char icters to the 
Siberian m immoth The warm climate fauna lingers 
long m the area Paleolithic implements are scarce 
unabraded specimens are of Acheulean culture — 
L Dollo and P T de Chardin The deposits of 
Pakeocene mammalia in Belgium The four known 
deposits in Belgium at Frqueknncs (Hainaut) 
Orsmael (Brabant) Leval (Hainaut) and Vinalmont 
(LiAge) containing Pal 'eocene mammalia are of 
Spamacian age (-Upper Landeman) They have 
yielded remains of marsupials Insectivora Carnivora 
rodents Condylarthra Amblypoda perusodactyls 
and primates No remains of Thanetian ma mm a li a 
have been discovered in Belgium and therefore the 
continuance into the Spamacian of Belgium of the 
genus Adapisorex recorded from the Thanetian of 
Cemay is noteworthy 
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Paris 

Academy of Science*, June 18 — M Guillaume 
Bigourdan in the chair — M Mesnager An indefinite 
thin plate, uniformly loaded, supported by points 
regularly spaced — Marcel Brlllouin The possibility 
of studying the phenomena of radiotelegraphy on 
reduced models A model constructed on the scale 
of one-thousandth could be made to serve many 
useful purposes The modifications necessary to 
secure similitude are discussed — P Sergesco Sym- 
metnsable nuclei — Serge Bernstein The extremal 
properties of polynomials and of integral functions 
on a real axis — Bertrand Gambler Minimal curves 
curves of constant torsion Beftrand curves The 
deformation of the paraboloid and hyperboloid of 
revolution — A Petot } k The mode of working of 
automobile brakes — Etienne (Bhmichen The flights 
earned out at Valentigney (Doubs), on April 28 and 
May i, 1923, on the helicopter " (Ehmichen-Pcugcot, 
No j" A detailed account of two flights with this 
machine — Max Morand The electromagnetic radia- 
tion of electrified particles — L Fruchet The 
magnetic testing of steels under traction Elastic 
limits The vanations in the magnetic state of a 
steel under varying load show a permanent molecular 
change at a point named by the author " the true 
elastic limit ,r This point is lower than that corre- 
sponding to a permanent extension of the bar , the ratio 
txstween the " true clastic limit," thus defined, and 
the limit of proportionality is o 7 to o 95 for ordinary 
steels after annealing, and o j to o 65 in ordinary 
steels after tempering — Paul Woog Some phenomena 
of the superficial alteration of glass, capable of 
detection by high-tension currents The phenomena 
described depend upon the presence of a layer of 
sodium carbonate on the glass and its absorption 
of traces of water from oil, resulting in changes of 
electrical conductivity — Ldon Guillet and Marcel 
B allay The influence of cold hardening on the 

resistance of metals and alloys The changes in 
the electrical resistance of metals produced by cold 
hardening are less than 4 per cent All the pure 
metals examined (except lead and tin) showed 
increased resistance A brass (68/32) showed a 
21 per cent increase of resistance In all cases, 
annealing restores the original resistance — A Dau- 
Tillier Paramagnetism and the structure of the 
atom — P Job The complex ions formed by siher 
salts and ammonia or the substituted ammonias 
The equilibnum constant of this reaction has been 
studied by measuring the potential differences 
between a silver electrode and two solutions con- 
taining silver nitrate and silver nitrate plus amine 
at varying temperatures Results are given for 
ammonia, diethytaminc, ethylenediamine, and hexa- 
methylenetetramine — Marcus Brutikus Contribu- 
tion to the theory of internal combustion motors — 
L Hackipill and A Condor In the ordinary method 
of manufacturing liquid carbon dioxide, the gases 
from the combustion of coke are absorbed by cold 
potassium carbonate solution, and the pure carbon 
dioxide required for compression recovered by 
heating the potassium bicarbonate solution thus 
obtained Investigation of a case of rapid corrosion 
of the condenser of a compression plant showed that 
ferric nitrate was being produced. This has been 
traced to oxides of nitrogen produced during the 
combustion of the coke These are fixed by the 
alkali, bat small quantities of nitric oxide can arise 
from the interaction of carbon dioxide and potassium 
nitnte, and this is the source of the corrosion — Max 
and Michel Polonovikl Di-iodom ethylates in the 

eaenae series— Mile Brepaon The foqnatioo of 
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soils in the region of Saulieu (Morvan) In this 
region the process of soil formation is simple, and is 
due to the decomposition of the subjacent rock under 
the influence of atmospheric agents the action of 
wind or streams plays only an insignificant rflle — 
J Barthoux Observations relating to the genesis 
of certain mangamferous deposits — -C E Brazier 
The magnetic agitation at Parc Saint-Maur and at 
Val-Joycux, ana its relation with solar activity 
The vanations of the solar activity show no relation 
with the position of the earth In its orbit, while the 
magnetic agitation has a clear seasonal variation. 
For this reason the amplitude of the annual variation 
of the magnetic agitation is compared with the solar 
activities 10-year penods corresponding with definite 
solar conditions being chosen This annual variation 
of amplitude follows fairly well the changes in the 
solar activity — Fernand Obaton Experimental 
researches on the reddening of cherries The 
reddening of cherries depends on the temperature, 
and light has no direct action on the phenomenon 
a study of the respiratory coefficient showed that 
an absorption of oxygen accompanies the reddening 
process — A Gon» The chemical composition of 
Monotropa Hypopitys — Ch Kilian Coefficients of 
utilisation and velocity of growth m fungi — Emile 
Haas The undulation of fatigue in different regions 
of the spectrum — A Deigrez, II Bierry, and F 
Rathery The action of insulin on glycsemia and 
acidosis — P Benoit Ovogenesis and segmentation 
of Mynothela Cokst — L Mercier and R Poisson 
A case ot accidental parasitism of a Nepa by infusoria 
— A Polictrd and G Mangenot Cytological researches 
on the condition of the oil in oleaginous seeds The 
ripe seed -Maxune Mtnard Ten cases of pregnancy 
after treatment of fibroma of the uterus by X-rays 
— J Chevalier and Fernand Mercier The pharmaco- 
dynamic action of the insecticidal principle of 
pyre thrum flowers 

Pfrth (WA) 

Royal Society of Western Australia, December 12 — 
Mr t de C Clarke in the chair — L Glauert 

(1) Contributions to the fauna of Western Australia, 
No 3 A new species of burrowing crab is described 

(2) Cidans comptom, sp nov , a cretaceous cchinid 
from Gingin This is the first fossil sea-urchin to 
bo described from Australian cretaceous formations 
Alhnities are noted with eclumds from the white chalk 
of England and lower cretaceous beds of N. Africa, 
Sinai, and India - R J Tillysrd The bmbioptera or 
web-spinners of Western Australia The history of 
the insects as revealed by Palaeozoic fossils is described 
The previously recorded Ohgostoma hardyt and a new 
species, 0 glauerli, are discussed — I Glauert An 
annotated list of lizards from Wallal The list 
includes one new species — C A Gardner Second 
contribution to the flora of Western Australia 
Eight new species are described, one establishing 
a new genus and introducing the family Ericaceae 
into the West Australian flora 

March 13 — Mr E de C Clarke in the chair — 
E S Simpson Secondary sulphates and chert 
in the Nullagme senes In the softer beds of the 
Nullagine (Keweenawan ?) senes, which covers large 
areas m the north-west of Western Australia, gypsum, 
epeomltq, tamarugite, pickcnngite, copiapite, al unite, 
and jaroaite occur as vein fiflidgs, efflorescences or 
unbedded crystals Chert is widespiead as hill- 
cappibga and waste therefrom The paragenesis of 
the minerals is detailed and their origin traced to 
weathering of pynte and marcasite concretions 
which are abundant in the senes New analyses of 
the minerals are given, also the striking chemical 
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difference* between the ground waters of the Nuilagine 
area wd of the Dry Lake region — I Glauert 
Contributions to the fauna of Western \ustraiia 
No 4 A freshwater isopod Phreatoicus palustrts 
flp nov recently found in the swamps and small 
1 ikes near Perth is described The anunal is closely 
allied to species found on Mount Kosciusko (5700 ft ) 
and Baring Tops (5000 ft ) m New South Wales 
on Mt Wellington ( 3800 ft ) Tismama on Dividing 
It inge (2000 ft ) Victoria on Table Mountain 
(2000 ft ) S Africa ind in New Zealand blind 
m wells Its distribution suggests former land 
connexion between New 7ealand Australia ind 
S Afnc 1 —1 H Withers An Austrah in cretaceous 
cinipcde Additional material from Gingm shows 
that a bam icle previously described by R Etheridge 
junr as Polhcipes (?) gtngineusts is a species of 
Calantica (Scillaelepas) 

April 10 — Mr T de C Clarke in the ch nr — 
A D Ross ind K D Thompson Magnitude oliserva 
tions of the star Bet 1 ( eti obt uned since the recent 
reported outburst The reported increase in intensity 
can be e\pl uned by the t ill int the star of a body 
of pi met iry size — L O ( Shann T he prtseqjt 
position in intimation il exclungc A critical dis 
cussion is given < f the various schemes to reg un 
stability 

Sydni a 

Linnesn Society of New South Wales M ircli 28 — 
Mr G V Watcrhiuse president m the chair — 
G A Waterhouse (annu u iddress) (1) Bi 1 gtcal 
survey of Australia Attcnti n was directed tl the 
slaughter of Australian marsupials for the sike of 
their skins n 1 to the exi ort of en irm i s numbers 
of birds The scientific interest of the fauna is 
evidenced b> the number of collecting expeditions 
visiting Australn The prctection of the flora is 
a necessary corollary of any attempt to protect the 
fauna and support is given to a recent suggestion 
to preserve the forests of all those portions of New 
South W lies which are more th in 4000 feet above 
sea lev el (2) A furtht r accc unt c f breeding expen 
ments with the Satynne genus Tisiphonc \n 
account of the family fri m an c range female caught 
at Port Macquarie April 17 1922 This female had 
probably not laid any eggs before her capture and 
she laid 14 eggs in captivity from which 12 butterflies 
were obtained The family shows in the general 
shape of the forewing markings and the absence of 
the hindwmg band a closer approximation to abeona 
than to morrisi the colour of three fourths of the 
specimens is that of abeona rather than momsi but 
the size and coloration of the ocelli approxim ite 
rather to morn si th in abeona 

Mr A f Basset Hull president m the chair 
R Greig Smith The high temperature organism 
of fermenting tan bark Pt a In the process of 
white le id manufacture the spent bark before being 
again used is subjected to a preliminary fermentation 
in which moulds play a part Several that were 
isolated were able to convert cellulose mto soluble 
products capable of being attacked by the high 
temperature organism The tempered bark contains 
h in tc acid as a typical constituent ind this substance 
is fermentable Tempering is clearly a biological 
process in which the woody matter of the bark 
is iltered to substances that can be fermented by 
the high temperature bacterium — J McLuckie 
Studies in symbiosis No 3 A contribution to the 
morphology and physiology of the root nodules of 
Podocarpus sptnulosa and P elata The development 
of the root nodules of these two species of Podocarpus 
the method of infection of the roots by the bacteria 
the distribution of the bacteria in the cells and of 
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the fungal hyph* which are frequently present are 
discussed The nitrogen fixing power of the organism 
causing the nodule formation has been estimated — 
G F Hill New Termites from Central and South- 
East Australia One new species of Coptotcrmes 
and two new species of Eutermes are described 
The Australian termite fauna now comprises 6 species 
of Coptotermes and 28 species and 1 variety of 
Eutermes — T G Sloane Studies in Australian 
entomology No xvrn Synoptic tables of the 
Australian species of the genera Dyschmus Craspedo 
phorus ana Dicrochile are given and a table of 
genera of the tribe Odacanthim — introducing 2 new 
genera 


Calcutta 

Asiatic Society of Bengal JuAMw— S I Hora 
The adhesive apparatus on the toes of cert ain geckos 
ind tree frigs It appeirs probable that all such 
adhesive apparatus consist of mere friction devices — 
M J Seth A m inusenpt hor in in classical Armenian 
— I R Rau On the age of the Uttitur marine 
transgression The fossils in the lowermost Uttatur 
deposits and their cj rrtlatu n with foreign equivalents 
appear tc show that the term Cenomanian trails 
gression now generally employed for this encroich 
ment f the sei tn I ind in Southern India during 
cretaceous times does not faithfully represent it in 
point of tin e md 1 is tc be modified so is to accord 
with on older ago 1< Chanda (1) Note on the 
discovery cf supiostd Neclithic writing in India 
The inscnptK n on one nec lith is evidently a modem 
date in Vrabic numerals The other object is not 
a ne ilitlnc artifut md the letters ire probably 
scratches (2) Prof Mazumdar on the dates of the 
Sinchi inscriptions A fifth test letter dha for 
distinguishing post Maury in Brahmi — N K 
Majumder Siddhanta bekhara of Sripati A brief 
intr ductiry ic count cf an import mt treatise on 
Indian astronomy Siddhanta Seknara by the reputed 
Indian istronomcr Snp iti 1 f the eleventh century 
a D Recently 1 copy wis discovered m the Tnvan 
drum Palace 1 ibruy and 1 few other copies in the 
( vemment Orient il Manuscripts J ibrary of Madr is 
-C B Kloss On Blyth s bulbul ( Xaniht via 
fla e see ns ) Specimens from North C ichar arc 

sufficiently different from specimens collected m 
Arrakan to be accepted is representing a new 
sub sjiecics — P L Mahalanobu A first study of 
the head length cf Bengal cistes and tnbes A 
biometric il malysis of the held length of 36 Bengal 
castes and tnbes 
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Muscular Exercise 1 

By Prof A V Hill, F R S 


Introduction. — Muscular exercise is a subject m 
which most people are interested It is fortunate 
therefore that, m this direction, physiology has made 
greater progress into the intimate working of the body 
than perhaps in any other The means hv which bodily 
movements are carried out is muscle Muscle is the 
red meat There are three kinds of muscles the 
voluntary muscle of the trunk and limbs, governed— 
or at any rate governable — by the conscious will of 
the individual , the involuntary muscle of the blood- 
vessels, of the alimentary and excretorv, the so-called 
vegetative, system , and the cardiac or heart muscle, 
the muscle which pumps the blood round the bod) 
Muscle from the microscopic point of view is made 
up of a large number of similar thin fibres, about 
inch in diameter, and made of a jcllj-like substance, 
running more or less parallel to one another 1 hey are 
liberally supplied with minute blood-vessels from which 
they obtain their supplies of oxygen and food 

The voluntary muscle fibre is long and regular, and 
has obvious and charai tenstic cross-striations The 
involuntary muscle fibre is smooth and long, with 
obvious nuclei, and generally occurs in thin sheets 
It shows no sign of cross-stnations The heart muscle 
is vividly cross - striated, but its fibres are shorter 
and connected physiologically with one another, not 
ruling regularly in considerable lengths, their direc- 
tions corresponding to the lines in which the walls of 
the heart are required to shorten, in order to expel 
the blood efficiently 

The voluntary muscle is excited by k voluntary, a 
so-called mcdullated nerve the involuntary muscle 
by an involuntary, a non-medullatcd nerv c the heart 
beats automatically of itself, though its beats can be 
influenced reflexly through two nerves 
In function the muscles differ very widely from one 
another The voluntary muscle moves very rapidly, 
indeed in some small animals the rapidity of its response 
is almost incredible — one knows the amazing quickness 
of a little bird jumping from twig to twig, but this is 
as nothing compared with the speed with which some 
small insects move their wings, a speed which one can 
detect from the high-pitched note they emit The 
voluntary muscle is very powerful , it is usually 

1 Ducoutm delivered at the Royal In'Ututtoo on Friday, Februiry 16. 


“ geared up ” to increase the quickness of movement 
of the limb to which it is attached , if the flexor 
muscles of the arm of a powerful man were connected 
directly to a heavy load, they could lift a weight of 
about half a ton 

, The voluntary muscle is very efficient for movements 
of moderate speed it is very wasteful, however, if 
used to maintain a force for a long time, or if required 
to contract, either very rapidly or very slowly The 
involuntary muscle, on the other hand, moves only 
very slowly it takes seconds to jierform what a 
voluntary muscle can do in a few tenths or hundredths 
of a second , it is very economical, however, in main- 
taining a force for minutes, or hours, for intervals 
maybe thousands of times longer than would lie 
enough to produce complete fatigue in a voluntary 
muscle The heart muscle moves at an intermediate 
speed in man from 40 to 200 times a minute, depending 
on his health and training and state of exercise in 
little animals faster, in large animals slower it beats 
only — it never maintains a contraction — it would, so 
to speak, lift a weight up and down, but it could 
never keep it supported it is amazingly infatiguable — 
it has a first call on the oxvgen of the blood, and it 
can perform the most prodigious athletic feats 
A muscle’s function is to “ contract ” The word 
contraction — drawing together — very well defines the 
activity of muscle its volume does not alter when 
it contracts like a piei e of elastic it merely draws — 
or attempts to draw — its ends together The sheaths 
of the muscle fibres are continued as tendons, and 
these tendons are attached to bones, so that when 
the muscle draws together the bones revolve about 
their common joint, and movements are produced 
In heart muscle, the whole organ, m the form of two 
pumps, with inlet and outlet holes and suitable valves, 
is simply a closed vessel with powerful contractile 
walls which — by their drawing together — expel the 
blood mto the arteries and nround the body 
The fibres of voluntary muscle are bound together 
mto anatomical and functional bundles — the so-called 
muscles — doing special duties in special ways and m 
special distributions If a muscle be required to move 
through a long distance its fibres are parallel to the 
length of the muscle and long if it be required to 
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more powerful pull, its fibres run partly across the length 
of the muscle, they are shorter, and there are more of 
them length of movement is sacrificed to strength 

Nervous Control —The muscles have their activities 
controlled and co-ordinated by the nervous system 
Partlv this co ordination is conscious and voluntary , 
mainly, however, it depends upon m voluntary reflex 
control In the body, in addition to the ordinary 
sense-organs is a complex and very important sensory 
system — the proprioceptive system — which deals 
mainlv, or only, with the position translation, and 
rotation of the body, with the stresses and strains in 
the muscles, with the positions and movements of the 
limbs This system keeps the nervous system informed 
about the movements, passive or active, of the hodv, 
and about the strains and stresses, passive or active, 
of the muscles and when anything happens, with 
amazing rapidity and almost unerring accuracy, the 
appropriate reaction is made so that the balance or 
the posture is mam tamed the integrity of the body is 
safeguarded, and the end m view is reached Efficiency 
and skill at games, power and economy m violent effort, 
the faculty, in the literal sense of falling on one s feet, 
all depend upon these quick, silent, overmastering, and 
generally unconscious reactions, dictated by the nervous 
system on the receipt of urgent messages from tendons, 
joints and muscles, or from the little sense organs 
associated with the ear 

Skill, power, and economy of muscular effort depend 
upon the effectiveness of these reactions , partly this 
muscular sense can be acquired, partly it is mbom, 
partly it » conscious or semi conscious (though always 
inarticulate), partly it is reflex and ins tractive m 
any case it represents a highly developed and a very 
beautiful and important property of the nervous 
system The instinctive skill, quickness, and economy 
of the gymnast or climber of the mechanic, airman, 
tennis player, or athlete, depend upon a vivid and 
readily reproducible picture m the brain or nervous 
system, a future, as Pear puts it, of muscular exerase 
tn terns of the sensations uhtch effective and successful 
movements produce Thu lecture u intended to deal 
more particularly with quite another aspect of muscular 
exercise To stress the energetic side of exercise, 
however, without any note on its intellectual and co- 
ordinative side, would give quite a false impression of 
the interest and variety of the subject 

Energetic* — Let us turn now to what one may call 
the energetics of muscular activity, of the capacity for 
doing work, or producing movement, of the cost of that 
work— of what we call ‘ efficiency ” — and of the 
conditions which limit that capacity— of what we call 
‘ fatigue When a muscle contracts it can do work, 


This capacity for doing work seemed to physiologists 
to be the primary thing, until it was realised compara- 
tively lately that force, rather than work, u the funda- 
mental product of muscle To mam tarn a state of 
contraction — even when no work in the mechanical 
sense u being done, as, for example, m pushing an 
immovable object, or m holding a weight at a fixed 
level — u just as tiring and expensive as actually to do 
mechanical work The function of a muscle therefore, 
is to pass from one state of stress to another state of 
stress without necessarily altenng^^, length at all 
if its load, or the resistance to its motion, be such that 
the muscle can shorten when its tension rues, it will 
of course do work m the mechanical sense if, however, 
it maintain its state of tension without shortening at 
all, it will, none the less, require energy and become 
fatigued Indeed one knows that the most fatiguing 
exercise is to hold something, say at arm’s length, 
without moving it up or down, without therefore 
doing any work at all in the mechanical sense 
Isolated Muscle — Fortunately, for physiology, 
muscles can be isolated, and made to continue their 
function of contracting for days after removal from 
the body It is easy to keep a frog’s isolated muscle 
alive, m the sense at any rate that it will react to a 
stimulus, for many days Moreover, the chief function 
of a muscle, indeed in a cold blooded animal the only 
function, is simple and easy to detect and measure 
the function of movement, of maintaining a posture, 
of exerting a force is so extremely important to the 
animal that a very large proportion of its body has 
been devoted to this smgle highly differentiated 
purpose Fortunately also it is easy to apply an 
artificial stimulus to a muscle, the electric shock, 
which produces no injurious effects and leaves the 
muscle ready to react agam m a similar way a large 
number of times A single sharp burst cf electnc 
current excites the muscle fibre to give the simplest 
and most fundamental unit of physiological response, 
the muscle twitch In a twitch the tension rises, 
attains a maximum, and then falls agam to zero, the 
whole cycle occupying anything from a small fraction 
of a second up to several seconds, depending upon the 
nature and condition of the muscle 
Now, in a voluntary muscle it is often — indeed 
almost always— necessary to maintain a force, or to 
exert a pull, for a finite and determinate time, not 
simply to give a tug and have done and in such 
muscle this continuous pull can be produced by a 
rapid succession of stimuli each occurring before the 
effect of the previous one has passed off One's own 
muscles do not appear to be obviously unsteady when 
exerting a voluntary effort it can easily be shown, 
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however, by a delicate electrical device that 40 to 50 
obvious vibrations per second occur m them, and that 
they are really reacting discontinuously to a rapid 
stream of stimuli even the shortest voluntary con- 
traction of which the human muscles are capable is 
due to a volley of impulses shot at it, along the nerves, 
by the brain Each separate unit of effort, however, 
which goes to make up the complete contraction is ex- 
pensive — each requires energy just as each stroke with a 
pump requires energy It is obvious, therefore, why the 
maintenance of contraction is expensive and fatiguing 

fatigue. — Nearly all the recent and important 
advances in muscle physiology have resulted from a 
study of the phenomena of fatigue We all know that 
there is a limit to muscular exertion, a limit which is 
set by what call fatigue If an able-bodied man 
take exercise at a very small rate, e g by walking, he 
remains comparatively untired for long periods if he 
takes exercise more violently he becomes tired more 
quickly if he exerts himself with the extreme effort 
of which he is capable, he is completely exhausted m 
less than a mmute There are many different kinds 
of fatigue, but the one we are discussing now, from the 
study of which so much light has been shed on the 
nature of musdes, is the extreme athletic fatigue which 
results rapidly from very violent effort By it the 
finest athlete in the world may be overcome within a 
minute It is a simple and comparatively intelligible 
thing We can reproduce it readily in isolated muscle, 
deprived of its circulation Let us subject an isolated 
frog’s muscle, every second or two, to an electric shock, 
and record its contraction we find that the response 
changes m a regular and progressive wav, the force 
exerted becoming less, the contraction being developed 
rather more slowly and continuing much longer, 
relaxation being much drawn out Finally, the muscle 
becomes mexcitable Now in the intact animal, m 
man, we know that even extreme fatigue is rapidly 
recovered from, and this recovery is attributed to the 
circulation If the circulation be hindered by a 
cramped position recovery is slower If the fatigued 
isolated muscle be left m a chamber free of oxygen, no 
sign of recovery occurs if, however, it be left in 
oxygen, in a few hours complete recovery will take 
place, and the muscle will now be capable of repeating 
its previous effort 

The realisation, especially by Fletcher about twenty- 
five years ago, of the extreme importance of this 
observation led directly to the most striking advances 
m our knowledge of the working of muscle Recovery 
from fatigue is possible only m the presence of oxygen, 
and it was natural to suppose that the oxygen was 
used to oxidise some waste product, the presence of 
which acted unfavourably on the muscle The next 


great step was due again in part to Fletcher, this tune 
m co-operation with Hopkms Lactic acid was known 
to occur in muscle, and Fletcher and Hopkins found the 
lactic acid to be increased by exercise, and diminished 
or abolished b> recovery in the presence of oxygen 
Furthermore, there appeared to be a certain definite 
maximum, beyond which the lactic acid content of 
the muscle could not be driven, even by the most 
vigorous stimulation clearlv this corresponded to the 
maximum effort a muscle could make What was the 
function of this lactic acid, was it mdeed to be the 
keystone of the bridge which physiologists were 
building from phj sics and chemistry on one hand to 
muscular activity on the other ? 

Heat production — Muscles, in activity, give out 
heat Fxtemal mechanical work is produced by the 
muscle with an efficiency of only about 25 per cent 
Hence for every 25 ft lb of energy turned into external 
mechanical work at least 75 ft lb are degraded into 
heat inside the body In a maintained contraction, 
in which no actual work is done, all the energy used 
is turned into heat while in such movements as 
running, the cnergv is mdeed turned in part into 
kmetic energy, whi«h, nowever, is chiefly reabsorbed 
into the body as htat, owing to the jolts and jerks 
and rapid movement- of the limbs, just as the energy 
of a motor ear on a bumpy road is absorbed largely 
as heat m the t>rcs In a single muscle twitch the 
rise of temperature is only about o 003° C , and if one 
wishes to measure to r per cent — and for some purposes 
one must measure to o 1 per cent — it is necessary to 
read to the nearest o 00003° C This can, however, be 
done, and with the wonderful electrical measuring 
instruments now available it has become comparatively 
easy It is worth doing, berause the heat accompanies, 
and is a measure of, the chemical processes occurring 
m muscular activity, and its production can be followed 
continuousl) , and so made to give us the tjme course 
of those chemical processes 
If the electrical record of the thermal response of 
the muscle to stimulation be carefully analysed, it is 
found that the heat-production is by no means sufiple 
m its time relations In the first place, if the muscle 
be in oxygen, there is an evolution of heat lasting for 
many minutes after the contraction is over and this 
evolution of heat is not small, but actually larger in 
total extent than the heat which occurs early in 
the contraction In the absence of oxygen this 
delayed heat almost disappears Clearly it is some- 
how connected with the recovery process Fletcher had 
noticed in an exhausted muscle which we all know 
w our own bodies, it is accompanied, as Fletcher 
and Hopkms had shown, by a disappearance of lactic 
acid The recovery heat - production occurs more 
B3 
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rapidly at a higher pressure of oxygen Thu agrees 
with what we know of recovery from exertion, or 
exhaustion, m man breathing pure oxygen, instead 
of air, enormously increases its speed and complete- 
ness Moreover, the magnitude of the recovery heat- 
production told one what happened to the lactic acid 
in recovery One knew how much lactic acid was 
produced in a given contraction , one knew, therefore, 
how much lactic acid was removed in the complete 
recovery from that contraction if it were all oxidised 
the heat evolved could be calculated actually the 
amount observed is only about i/6th of the amount 
calculated hence the lactic acid removed in recovery, 
or at any rate its chief part, is not removed by oxidation, 
but m some other way 

Apart from this delaved heat-production associated 
with recovery, one might have expected the rest of 
the heat to be given out rapidly, more or less ex- 



plosively, at the commencement of contraction Con- 
traction has been likened to the explosion of a cartridge 
the muscle suddenly gives out heat and develops force 
This force, however, represents a state of clastic 
potential energy m the muscle, and when the muscle 
relaxes this potential energy disappears, and we should 
expect it to reappear as heat Actually the analysis 
of the heat-production in the single twitch shows that 
about 60 per cent of it is evolved in the initial process 
of setting up the contraction, 40 per cent of it m the 
final stage of relaxation If the contraction be pro- 
longed, there is m addition a prolonged evolution of 
heat, lasting as long as the contraction, the rate of heat- 
production being proportional to the force maintained 
There are, therefore, four phases m the heat-produc- 
tion of muscle, corresponding (x) to the development, 
(a) to the maintenance, and (3) to the disappearance of 
the response, and finally (4) to recovery therefrom A 
simple physical picture of the system u given (Fig 1) by 
an electromagnet, pulling on a piece of iron attached to 
a spring a key a battery and a dynamo (driven by a 


combustion engine of some kmd) to recharge the lattes 
Energy is consumed tn setting up the pull of the 
electromagnet, energy is being consumed all the tune 
in maintaining the pull, energy— the potential energy 
of the magnetic field and the spring— is liberated when 
the current is broken, and energy is used in recharging 
the battery 

This picture has recently been given a more concrete 
chemical form In contraction the lactic acid comes 
from glycogen , m recovery the lactic acid is restored 
as the glycogen from which it came, apart from a small 
proportion — about £th — which is oxidised to provide 
energy for the restoration setting up of the 

contraction, therefore, lactic acid is liberated , m 
relaxation it is neutralised it somehow produces the 
mechanical response by the action of its acidic part 
upon the structural protein elements of the muscle 
fibre Protein is a weak acid at the hydrogen ion 
concentration of the body, and the structural elements 
of the muscle are m effect highly ionised sodium (or 
potassium) salts of protein These structures therefore 
have a negative electric charge, all along their length, 
each element of the structure repelling every other 
element The localised production of lactic acid 
causes the formation of sodium (or potassium) lactate, 
and of undissociated protein acid the protein structure 
is discharged electrically its elements cease to repel 
each other, and shortening occurs It is well known 
that if the surface charge of mercury, in contact with 
sulphuric acid, be changed by conduction from outside, 
there results a change of surface tension, and so a 
movement of the mercury This principle is utilised 
in the capillary electrometer, and would seem to have 
been employed by Nature in the muscle The heat 
associated with contraction is due to the chemical 
formation of lactic acid from glycogen As soon, 
however, as the lactic acid is free it is neutralised 
by the alkalies of the muscle, and relaxation sets 
m, the heat produced in relaxation being due to the 
chemical process of neutralisation To maintain a 
contraction therefore requires a balance between the 
rate at which lactic acid is produced and the rate at 
which it is neutralised Finally, m recovery, the 
neutralised lactic acid is slowly removed and restored, 
by tiie working of some unknown recovery mechanism, 
by which 5 ports of it are restored, and 1 part oxidised 
to supply the necessary energy 

ExerdM In Man.— Our knowledge of the nature of 
muscular work m man has been derived largely from 
a study of the amount of oxygen used, and the various 
characteristics and time-relations of the oxygen supply 
The subject of the experiment carries a large bag on 
his back (fig a) and by means of a mouthpiece con- 
taming two valves, and a pipe and tap, he can breathe 
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jn fresh air from the outside atmosphere and expire 
it all automatically into the »** A sample of the 
expired air can be collected for any desired interval 
An analysis of it, a measurement of its volume and 
a knowledge of the composition of the inspired air 
allow a determination of the oxygen taken w and the 



carbon dioxide produced From these the amount of 
energy used by the man during the penod in question 
can be calculated A point immediately brought out 
is (as m the isolated muscle) that the oxygen must be 
regarded not os being used during the actual exercise 
itself but in recovery, each element of the oxygen 
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consumption corresponding to recovery from a previous 
element of the exercise (Fig 3) 

Many lands of exercise have been investigated, for 
example bicycling swimming, climbing, walking 
running, ski mg, and skating, and even the laborious 
process of pushing a motor bicycle up a hill » The 


Si 

two main types of muscular exercise are (a) very 
violent exercise lasting for a short tune, and (i) 
prolonged exercise of a more moderate kind 
Violent Exercise —Let us take first the case of very 
severe exercise for example that of a man running 
100 yards at top speed The first personal impression 
which one forms of such severe exercise is that 
immediately after it and often for a comparatively 
long time after it panting occurs The oxygen taken 
n is used almost entirely in recovery In one expen 
ment a good runner ran 225 yards m 23 $ seconds and 
in the succeeding quarter of an hour recovered from 
his effort and used an extra 8f litres of oxygen in so 
doing Such exercise if it could he continued in 
definitely would require about 22 litres of oxygen 
every minute but from other expenments the subject 
is known to be incapable of taking in more than about 
4 litres per minute Hence during the most violent 
effort of which he was capable he was using energy at 
about 5i times the rate that would have been possible 
had it 1 een necessary for him to depend upon a con 
temporary supply of oxygen 
The record is held by a man of 46 who by means 
of a rapid quarter of a mile run followed by violent 
gymnastic exercise for 30 seconds succeeded in making 
himself so exhausted that 13^ litres of oxygen had to 
be used in recovery Th s amount of oxygen would 
have maintained him quietly m bed for about an hour 1 
It is clear that the hody can get energy on credit 
which it has to repay after the exerase is over by 
taking in later an extra amount of oxygen It acts in 
the same manner as an accumulator which ran be run 
down at a \ ery h gh rate for a short time and recharged 
afterwards The discharge process is the formation of 
lactic acid from glycogen m recovery this is reversed 
the energy for the reversal being provided by com 
bustion The maximum lactic acid production m the 
muscle determines the limits of exerciser and the 
magnitude of the maximum oxygen debt 
Prolonged Exercise — I et us now discuss the case 
of exercise continued for a long time By the most 
extreme effort of the respiratory system a healthy 
nun can take in about 4 litres of oxvgen every minute 
Consider then the case of a man taking exercise for a 
long time say for an hour during which time he will 
take in and use anything from 150 to 240 litres of 
oxygen An oxygen credit even of 13$ litre* is 
only a small fraction of the oxygen which he can 
actually take in during the hour of exercise Hence, 
he is limited in such types of exercise not by the 
magnitude of the debt to whith the body can submit, 
not that is to say by the lactic acid maximum of hn 
muscles but chiefly by the maximum rate at which he 
can take in oxygen The oxygen is brought to the 
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lungs by the movements of respiration, thence diffuses 
through the lungs into the blood, which is pumped 
round the body to the active limbs and muscles The 
amount of ox>gen however, which can be earned by 
the blood is comparatively small namely, only about 
Jth of its total volume 

The efficiency of the mechanism b> which the oxygen 
is earned round in the circulating blood depends \ery 
largely on the effiuencj and capacity of the heart 
For prolonged vigorous exercise a powerful and efficient 
heart is essenti il If however the lungs be too small 
the oxygen pressure m them will fall too rapidly when 
a gi\ en amount of oxygen is earned away by the blood, 
and the smaller the lungs the shorter will be the time 
(for a given blood flow) dunng which each drop of blood 
lingers in them in c ontact with the air The smaller 
the lungs, therefore the less opportunity will the blood 
have of collecting its required oxygen the smaller the 
lungs and the less efficient their ventilation, the lower 
will be the pressure of oxygen in the arterial blood 

Vow the heirt is an extremely vigorous and hard 
working organ and it has the first call upon the oxygen 
which is earned by the blood The coronary artery 
takes blood directly from the aorta, and carries it 
round the heart muscle itself If the lungs be small or 
their ventilation inadequate, or their walls too im 
permcahlc tht pressure of oxygen in the arten U blood 
will begin to fall consequently the heart itself will 
get a lower pressure of oxygen— it will slow up or give 
a less effective beat the blood flow will be slowed and 
the oxygen pressure in the blood will rise again to 
another higher value 1 hus a b dance will be readied 
in which each unit in the double mechanism is working 
at its limiting capacity, and one will find in athletes 
who are capable of lon„ continued effort that there is 
a combination of (a) a vigorous and efficient heart 
and ( b ) capacious lungs capable of rapid and extensive 
ventilation 

A vigorous output of blood by the heart requires a 
vigorous return of blood to the heart On the venous 
side of the small capillaries which feed the muscles 
with oxygen, there is little pressure left to dnve the 
blood along to the heart In the veins, therefore, the 
flow of blood is largely determined by the activity 
and movements of the body The veins are provided 
with valves, and the alternating movements of the 
limbs and muscles help to pump the blood along the 
veins If the body be rigid the arteries and capillaries 
are constrained and the blood flow is hindered, while the 
veins get none of the rhythmic changes of pressure 
which tend to pump the blood along them, and so they 
fail to supply the heart with blood Such exercise as 
holding oneself up with arms bent, in a gymnasium, on 
a pair of rings, is not m itself violent, and would not, 


if it could be continued, require an amount of oxygen 
comparable with running, even at so slow a pace as 
eight miles an hour In such exercise, however, an 
extremely violent contraction m the very muscle that 
requires the energy almost entirely prevents the supply 
of blood to it, no oxygen is received, lactic acid rapidly 
accumulates, and exhaustion sets in 

Similarly, in such types as rowing, in which part of 
the body is m a state of stress dunng a large part of the 
time and the rhythmic movements are relatively slow, 
the supply of oxygen is more difficult Consequently 
rowing appears to strain the heart more often than 
other kinds of athletic effort ^Mn easy and vigorous 
circulation no exercise seems to compare with running 
on the flat , here the movements are very rapid and 
the muscles are rigid during only a fraction of each 
cycle , consequently the blood can run through very 
easily, and it gets helped along m the veins by tho 
jolts and jerks and shakes which the body receives, 
and by the rapid rhythmic pressures which are applied 
to the veins by the movements of the limbs Thus 
from the point of view of taking as much exercise in 
a givefi time, with as little strain on the heart as 
possible, running is probably superior in type to any 
kind of exercise 

The function of the heart in exercise is so important 
that a vivid appreciation is desirable of the extra 
ordinary tasks it sometimes undertakes A subject of 
11 i stone weight sue ceeded m taking in about 43 
litres of oxygen in a minute, while running round a 
track at about 9 miles per hour carrying a bag and 
breathing through salves and mouth piece Now the 
amount of oxygen which the blood can take in and give 
out, is it circulates once through the body, is certainly 
not more than about 4 th of its own volume Hence at 
least 7 times 4 a litres of blood per minute, t e about 
30 litres, were circulating round his body during this 
experiment ihc largest water tap in an ordinary 
house has an output which is poor when compared 
with that of a human heart It is little wonder that 
the heart goes wrong sometimes the wonder is that this 
happens relatively so seldom 

An Example from Athletic* — The way m which the 
capacity of the body for exercise (Jepends upon the 
supply of oxygen, actual or potential, can be illustrated 
by an example from athletics A certain subject is 
capable of taking m about 43 litres of oxygen per 
minute , let us assume that his maximum oxygen 
credit is 13 3 litres, as found by Lupton in another 
subject Suppose that at the end of a race his oxygen 
supply, actual or potential, is completely exhausted 
Then clearly if he runs for a minute he has (4 a + 13 3) - 
17 4 litres to spend altogether if he runs for two 
minutes (3 x 4 3 + 13 2) -31 6 litres altogether, or 10 8 
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litres per minute if for five minutes, 34 a litres 
altogether, or 6 8 litres per minute The reason why he 
can run faster m a short race than m a long one is that 
his average rate of expenditure of oxygen can be higher 
Now the following table gives the best performances, 
at various flat distances, of this subject, together with 
calculations therefrom, on the above assumptions 


Datum 

» — 

inula 

} mile 

1 mile 

anulaa 

Avonft speed 

° 3 R*&L 

(Ut ) 

Oryfen roqum. 
neat per min 
at thJ» ipeed 
(Ut) 

jjaee 

435 

19 J 

in m 

186 

>4 3 

2 m 

393 

21 8 ; 

| 

4 m 43 * 

S 3 * 

70 

10 m 301 

37 3 


If, therefore, the maximum rate at which a fit man 
can run a given distance does depend only upon the 
amount of oxygen he can obtain (a) out of income 



through the lungs and circulation, and (6) on credit, 
then, knowing the maximum intake and the maximum 
credit, one can calculate the requirement at the different 
speeds Running at 306 metres per minute, apparently 
about 5 5 litres of oxygen per minute were required , 
at high speeds much more, at the highest speeds enor- 
mously mpre (Fig 4) 

It is instructive therefore to inquire, by direct 
experiment, whether the oxygen requirement of running 
really has the value we have calculated, whether it 
really rises so rapidly as the speed of running is in 
creased The oxygen can be measured as before It 
is necessary to take into account not only the oxygen 
actually taken m, but also the increase in the oxygen 
debt during the period of running. The subject stands 
at rest and measures his resting oxygen consumption , 
he runs 100 yards at the required speed , during the 
run and m the following fifteen minutes his oxygen 
intake is measured , from this is subtracted the oxygen 


he would have used had he remained at rest the whole 
time , the remainder is the oxygen consumption due 
to the exercise, dunng and in complete recovery from 
it The result is exactly as shown m the figure the 
measured oxygen requirement rises continuously as the 
speed is increased, attaining enormous values at the 
highest speeds Hence we may conclude that the 
maximum time for which an effort of given seventy 
can be maintained is determined mainly by consider* 
tions of the oxygen supply, actual or potential, to the 
active muscles 

Economy of Movement — This leads us to the 
important practical question of what is called the 
“efficiency” of movement Clearly if a given mo\e 
ment can be carried out more economically, te at the 
expense of less energy, then less oxygen will be required 
for it, and its maximum duration can be increased 
It seems probable that the difference between a good 
long distance runner and a bad one may often be due, 
not to the fact that the good runner has a more effective 
mechanism for supplying his muscles with oxygen, but 
rather to the fact that he carries out his movements 
with greater economy In any category of muscular 
effort the unpractised person will use inappropriate 
muscles and movements, or will use the appropriate 
muscles with an inappropriate force or rhythm Some 
people's nervous systems are naturally athletic the 
pictures they form of muscular movement, m terms 
of the sensations which it gives them, are clear, vivid, 
and sharp they realise easily, from its subjective 
aspects, the most economical, the most effective, and 
the most convenient manner in which to employ and 
co ordinate their various muscles, both in the power, 
the phase, and the rhythm of their several re- 
sponses Other people are clumsy, ineffective, and 
uneconomical 

If the timing of the valves of a motor, or the timing 
of the spark, be wrong, or if the valve clearance be not 
correct, the efficiency drops , so it is m an animal 
if the muscles do not react with one another in the 
right phase, with exactly the requisite force, and in 
the appropriate rhythm, the movement becomes un 
economical This economy of effort can, in part, be 
taught but just as all the practice in the world will 
not turn some quite intelligent people into mathe 
maticians, so all the practice in the world may never 
turn some quite powerful and well-developed people 
into first-class athletes Training and practice are 
essential, but they can only build on an aptitude 
already there If a subject use his muscles uneconomic- 
ally, if— so to speak— the tuning and clearance of his 
valves be wrong, he will need an excessive supply of 
oxygen Consequently he will be an ineffective athlete, 
or an ineffective workman he is uneconomical Athletic 
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prowess depends not only upon a large oxygen supply, 
but upon a low oxygen requirement 
Mechanical Efficiency —Finally let us consider the 
mechanical efficiency of muscular movement in its 
more technical sense, of work done divided by energy 
utilised in domg it The mechanical efficiency of a 
steam engine may be from 5 per cent to 20 per cent 
of a gas engine it may be higher say up to 30 per cent 
In man the mechanical efficiency of muscular move 
ment may be as high as 25 per cent the remaining 
75 per cent loss of energy is a senous thing to what 
is it due? It seemed from the purely physico chemical 
point of view that an efficiency of 100 per cent was 
conceivable the free energy of the oxidation of food 
stuffs is very large We know however thit the body 
has been organised so that it can go on fir a while 
without sufficient oxygen it is like an accumulator 
it can lie discharged and then recharged it can run 
into debt for oxygen and pay off its debt afterwards 
If in animal like man were for ed ti live within 
Ill's oxygen income and were able only ti make 
eff rts wlich were p ssiblc <n his contemporary 
\> 0 cn supply he wiuld be a verv feeble creature 
only about Jth as energetic (for sh rt hud effort) as 
he actually is Morcivcr oxidation in the body is 
a very slow thing it takes mmutes to complete and 
it would bt a disadvantige to take three mmutes over 
eury mus ular movement Hence the mechanism of 
the muscle has littn evolved and differentiated on a 
different plan oxid ition is not the chemical reaction 
wl ich directlv and immedi itely provides the mechanical 
energy of the muscle tht utual process which produces 
the mechanical energy ippears to be some kind of 
explosive tr uisform ition of 1 glucose diplrsphonc 
ister into lactic acid and the sul sequent physical or 
phvsico chemicil reaction of this lactic acid with the 
protem structures of the muscle In recovery the 
lacti arid is restored about Jth of it to the precursor 
from which it came the remaining Jth (or its equivalent 
ameunt of glye gen) being oxidised to provide the 
energy for the reversal Mechanical energy is liberated 
onl in the first stage which appears ti have a very 
higl effi icncy probablv abut 100 per rent In the 
re ov ery stage how ev er 1 50 units f 1 e it are liberated 
by oxidation for every 100 units in the initial stage 
and tl is reduces tl e efficiency of the whole cycle to 
abo it 100/250 i e to about 40 per rent \pparently 
therefore a big reduction in efficiency is effected simply 
bv t iking proper account of the recovery process and 
is Jue to the need the animal often cxpenences of 
takm n violent exercise so to speak on credit 
Tvtn so however 40 per tent is far higher than 
the efficiency actually found m man the remaining 


reduction of efficiency ts due to two other factors («) to 
the rapidity of the usual type of muscular movement, 
and to consequent frictional loss inside the muscle, 
and ( b ) to the physiological effort associated with 
matniatmng a contraction 

With regard to (a) muscle is made up of a viscous 
material not unlike egg white or treacle with a fine 
network of membranes, fibres and tubes throughout 
it the joints the tendons, the connective tissue the 
blood vessels and the blood within them are similarly 
of a viscous nature Now when a viscous fluid is 
forced to flow mechanical energy is wasted and turned 
into heat the faster it is maaCTo flow the more energy 
is degraded But when a muscle changes its form and 
produces a movement in a limb the tissues have all to 
fall mto a new form viscous fluid has to flow into a 
new disposition energy is degraded mto heat and m 
the more rapid movement we should expect more 
energy to be wasted Experiment amply confirms this 
expectation the frictional loss is greater the greater 
be the speed of movement This explains whv it is so 
laborious to pedal a bicvcle on too low a gear and why 
very rapid running requires such an enormous amount 
of energy In both cases the external resistance may 
be small or negligible The internal resistance however 
is large and mere ises directly as the speed of movement 
until finally 1 limit is reached at which no further 
increase in speed is possible evi ry muscle fibre is then 
working to its physi ilogical limit of speed and power, 
merely in overcoming its own internal resistance 

With regard to ( b ) just as it is inefficient and tiring 
to move our limbs too rapidly or on too low a gear so 
also it is inefficient and tiring to move them too slowly, 
or on too high a gear Oils simple observation gives 
us the clue to the third and final reason why the 
efficiency of muscular contraction is relativ ely so low 
a contraction which continues too long requires energy 
to maintain it as well as energy to set it up and from 
the point of view of domg external work the maintenance 
of contraction is ineffective Expenmen ts were made 
m which the heat produced by a muscle was determined 
os a function of the duration of the stimulus excitmg 
its contraction After an initial outburst of energy 
associated with settmg up the contraction the heat 
prcduction increases uniformly as the duration of the 
stimulus is increased Hence we see whv slow and 
prolonged movements are inefficient a large and 
unnecessary part of the energy is used m maintaining 
the contraction This is the phenomenon we all know 
in our own bodies to attempt to lift a thing which 13 
too he ivy for us t > move is more tiring than actually 
to lift a thing we ion move even though no work at all 
— in the mechanical sense — be done in the former case 
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Labour and the Universities 

'TT'HEXsubject of Labour and the Universities 

A was included m the agenda of the annual 
conference of the Universities of Great Britain and 
Ireland held in London on May 13 Mr Arthur 
Greenwood M P , who opened the discussion, said 
that the Trade Union Co operative and other working- 
class moyements needed m an increasing measure 
trained men with the broad outlook and the other 
qualities which a university education could give, 
but he did not believe they were getting a fair share 
of the existing resources Thu defines one part of 
the problem of Labour in relation to the universities 
in the simplest and clearest language Admittedly 
the problem u not yet solved but as Prof Elton 
of the University of Liverpool said there is a du 
position on the part of the universities to do all that 
can be done to find the solution He mvited Mr 
Greenwood and hu friends to tell the universities 
plainly what they wanted coupling the invitation 
with a hint that the Labour Party must not expect 
the teaching of such subjects as economics and hutory 
to be adapted to the political tenets of their party 

Some sections of Labour Prof Elton said, bus 
pected that university economics might be capitalistic 
economics and that hutory might be some form of 
Imperial hutory —a suspicion which he believed to 
be unfounded 

One other warning might have been added The 
educated man is not created per solium he u the 
product of years of toil sacrifice dedication It may 
be true, as Mr Greenwood said that knowledge and 
an enthusiasm for knowledge would give the working 
classes something which no trade depression could 
take away But how much study would thu require ? 
With the rapid advance of knowledge in all subjects, 
the problem of education becomes more and more 
complex for everybody but especially for those who, 
under our present social system, are obliged to 
devote most of their tune to forms of labour which 
are remunerative only in a physical sense Prof 
Burnet, in his recent Romanes lecture, warned us that 
specialism, pushed to its logical conclusion, would 
land us in a society where no one knew anything 
that any one else knew There is real danger that 
working men may look with indifference on the 
Mount Everest of science It is fair to say however, 
that the higher education of the working classes, as 
directed and inspired by tjhe Workers Educational 
Association, has shown a disposition to encourage the 
thorough and humane study of a relatively «n>*l l 
field in a spirit which gives to the student not only 
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knowledge of facts but wisdom to understand and 
interpret 

1 Knowledge is proud that he has learned so much , 
Wisdom is humble that he knows no more ” 

If, as we hope, there is no confusion of ideals in 
regard to the higher education of the working classes, 
questions of method and machinery should not 
present insuperable difficulties The needs of the 
adolescent are, in many respects, distinct from those 
of the adult Representatives of the Labour Party 
have often contended that there is at present in the 
youth of the working classes a great "stream of 
talent” which is allowed to run to waste This 
contention has never been fully proved , but if it is 
true, the blame must rest with the Board of Education 
and the local education authorities for neglecting 
their statutory duties As to the adult, the tutorial 
class and summer course are methods which have 
stood the test and yielded good results The Master 
of Balliol, in a paper read at the conference, said that 
the summer school required to be better organised 
and more developed Sixteen years’ experience had 
shown what potentialities were in that direction 
Another possibility was the organisation of one year 
courses of intensive study in universities for selected 
extramural students so that adult education might 
breed its own teachers Finally, he suggested, there 
was a need to develop the system of resident tutors 
in districts — decentralised university work ” 

So much on the question of what the universities 
can do for Labour There remains the converse 
question — what the Labour Party can do for the 
universities ? — a question which has assumed greater 
importance since the Labour Party became His 
Majesty's Opposition It is gratifying that the Labour 
Party, alone of the great political parties, has made 
the question of university education the subject of 
formal investigation and study Their memorandum 
of evidence submitted to the Royal Commission on 
Oxford and Cambridge Universities, and recently 
published in the Appendices to the Report, gives 
proof of an earnest desire to make our ancient urn 
versities more efficient in a national sense The 
memorandum is unsigned, and it is therefore difficult 
to determine its final authority It speaks througliout, 
somewhat oracularly at times, in the name of the 
Party Occasionally, however, the views expressed 
appear to have a personal character For example, 
can it be supposed that the average member of the 
Labour Party, whether a homy handed son of toil 
or one of the so called " intellectuals,” feels with any 
intensity of conviction that "the old Pass course 
both at Oxford and Cambridge should be abolished ” ? 
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There is much to be said for the view that specialisa- 
tion has been earned too far in university education 
and that, for teachers particularly, a broader course 
of study than is at present offered by the Honours 
schools is to be preferred In the United States, 
the first degree is granted on a general course of training, 
specialisation being postponed to a later age Proposals 
to introduce “ honours ’ degrees on the English pattern 
have been vigorously resisted m America on the ground 
that it is undemocratic to label some citisens as 
intellectually superior to others Should not these 
questions of curricula be settled by educational ex- 
perts rather than by work a dip politicians ? 

The control of the universities which receive financial 
aid from the State is on a different footing The 
memorandum states that "the Labour Party does 
not wish to deprive the universities of their independ- 
ence, on the contrary, it would encourage their 
initiative within the national educational system ” , 
but it goes on to assert that "something of the nature 
of continuous administrative control by the State 
must be undertaken Thus are our universities to 
be placed on the slippery slope which leads to intel- 
lectual regimentation Questions of new developments 
in literary and scientific research in universities will 
have to be submitted to Government officials as are, 
under present arrangements, questions of supplies for 
elementary schools 

No doubt co operation and co ordination could be 
earned further in university education and the Govern- 
ment might stimulate the self activity of the universities 
in these matters But the doctnne of continuous 
administrative control is fraught with danger Mr 
Wood, the president of the Board of Education, 
speaking at the conference admitted this “In my 
judgment,” he said, “ if the universities are to fulfil 
their functions and duties, it is vital that they 
should retain the fullest measure of liberty possible 
There is at present no disposition to challenge that 
principle So long as the universities can justify the 
work that they are doing, so long, I think, Parliament 
will be prepared to trust the universities to do it ” 

Psycho-analysis 

(1) Conditions of Nervous Anxiety and their Treatment 
By W Stekel Authorised translation by Rosalie 
Gabler Pp xn+435 (London Kegan Paul and 
Co , Ltd , New York Dodd, Mead and Co , 1933 ) 
25s net 

(a) Some Applications of Psycho Analysts By Dr 
Oskar Pfister Authorised English version Pp 
353 (London G Allen and Unwm, Ltd , 1933 ) 
i6r net 
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(3) Psychological Types or At Psychology of Ittdmdua 
turn By Dr C G Jung Translated by H Godwin 
Baynes (international Library of Psychology, 
Philosophy, and Scientific Method ) Pp xxu+654 
(London Kegan Paul and Co , Ltd , New York 
Harcourt, Brace and Co Inc , 1933 ) 35/ net 

(4) Psychology and Politics, and other Essays By 
Dr W H R Rivers (International Library of 
Psychology, Philosophy, and Scientific Method) 
Pp vu + 181 (London Kegan Paul and Co, 
Ltd , New York Harcourt, Brace and Co Inc , 
1933) 13 s 6 d net 

(5) Conflict and Dream By Dr W H R Rivers 
(International Library of Psychology, Philosophy, 
and Scientific Method) Pp xi + 195 (London 
Kegan Paul and Co , Ltd , New York Harcourt, 
Brace and Co Inc , 1933 ) 12s 6 d net 

(6) Problems tn Dynamic Psychology a Critique of 

Psychoanalysts and Suggested Formulations By 
Dr John T MacCurdy Pp xv + 381 (Cam 

bridge At the University Press , New York The 
Macmillan Co , 1933 ) iar 6 d net 

(1) 'TpHE physician who makes acquaintance with 
psychoanalysis m this, the first of Dr 
Stekel s clinical works to be translated, will assuredly 
experience some kind of emotional reaction The 
author takes for granted that therapeutic aims should 
not be hindered by reticence or taboo, but although 
medical men have accepted that principle m regard to 
the anatomy and physiology of sex, yet its application 
to the psychological factors is, in the form presented by 
Dr Stekel, so thoroughgoing as to arouse certain 
opposition The reader may capitulate in face of the 
mass of clinical evidence, or find in the frequent and 
facile dogmatism of the author a reason for rejecting 
whatever appears strange or new The statement, for 
example, that the sex impulse may be directly 
identified with the instinct of self preservation ’ 
(page 3) is presented with no evidence or explanation, 
and we are left to guess whether it u. a tenet of psycho 
analytical orthodoxy or one of Dr Stekel’s own bright 
thoughts 

The many blemishes of this nature are unfortunate, 
for the book fills a gap in medical literature by its 
detailed accounts of the bodily symptoms of the 
anxiety states, symptoms which are commonly treated 
from the physical point of view with a total neglect of 
the underlying mental condition Heart and stomach 
neuroses, asthmatic attacks, even the anxiety attack 
itself, rarely meet correct recognition, and Dr Stekel 
gives cluneal examples of all these with the mental 
factors fully analysed, a host of other disorders— 
phobias, professional neuroses, stammering, and the 
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like— are adequately illustrated The psychical treat* 
ment of epilepsy is approached with commendable 
caution, but the enthusiasm and confidence with which 
the author handles the therapeutics of melancholia are 
not shared by his analytical colleagues 

The book is a blend of useful information with rash 
dogma The translation shows many literal errors and 
should have been revised by some one acquainted with 
medical terminology 

(3) Dr Pfister combines the functions of pastor, 
pedagogue, and psycho analyst, and his writings are 
regarded by psycho analysts as senous contributions to 
their subject In his opening essay he tilts at orthodox 
psychology, which certainly has failed to render to 
medicine or education the service that psycho analysis 
offers, but in Great Britain at least the “ psychology 
of the schools ” no longer refuses to admit, however 
grudgingly, the importance of Freudian fundamentals 
Pfister quotes from Stem the advice to differentiate 
between the actually perceived external fact and the 
interpretation attached to it Psycho analysts some 
times offend against this self evident maxim in one 
direction, and their critics, on the other hand, often 
insist upon treating observations as if they were inter 
pretative artefacts , it is notable that Pfister makes 
clear m his analyses what are the patient s associations 
— the perceived facts — and what are the interpretations 

Pfister s analysis of an artist and his art serves the 
double purpose of illustrating technique and studying 
the psychological processes of artistic inspiration, 
which is the manifestation of repressed desires and 
comes into line with neurotic symptoms and dreams, 
except that an ingenious whole is created The latent 
significance of a picture is for the artist, the manifest is 
for others, but may not the success of an artistic pro 
duction depend upon an unconscious appreciation, on 
the part of beholders, of the latent significance ? In 
the chapter on " Psycho analysis and PJulosophy ” 
Pfister acclaims Freud as the first great positivist 
among psychologists, but makes a plea for metaphysics 
as a stage towards the highest plane of knowledge Of 
more immediate interest is the relation of analysis to 
ethics, for, as the author points out, the most powerful 
argument of Freud s opponents is that his procedure 
is immoral Ethics, he says, is an empirical science 
standing in need of purel> objective and sober criticism 
(p 399), and ‘ all ethics which ascribe to experience an 
influence upon its standards (and another kind of 
ethics is scarcely conceivable nowadays) may derive 
the most important doctrines from these discoveries ” 
(P i 9 S) 

Fducationally, psycho analysis aids more in the 
removal of inhibitions than m the prescription of 
methods, and the chapter on “ Child Life ” is the most 
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useful m the book , it gives accounts of actual cases ] theory of the psychic processes is in its turn a psychic 


which show that the analytic method of approach is 
the most hopeful one for the understanding and treat- 
ment of the ‘ neurotic ” child 
There is a want of correlation between the different 
essays, and it is doubtful whether a reader new to the 
subject would find it made sufficiently clear yet the 
book is useful to place in the hands of people who see 
only evil m psycho-analysis 

(3) It is not realised that Freud and Jung, starting 
with a general agreement upon observed material, have 
so far diverged that Dr MacCurdy expresses the usual 
Freudian view when he writes “ No attempt has been 
made to consider the theories of Jung because, quite 
frankly, I cannot understand them ” (p xiu of ‘ Pro- 
blems in Dynamic Psychology ”) Yet, although Jung 
admits that his earlier book (“ Psychology of the 
Unconscious ”) so aggravated the difficulty that “ many 
otherwise able minds became utterly confounded ” 
(p 626), this book concerns practical psychology in a 
sphere where Freud offers little help Psychological 
types have always been recognised William James 
defined the tough minded and the tender minded, or 
the rationalist and the empiricist, and found the 
history of philosophy to be mainly that of a dash of 
temperament Fumeaux Jordan (whose work with 
Herbert Page on “ Railway Spine ” is a neglected but 
important chapter in psychological medicine) is credited 
by Jung as being the first to give a relatively appro 
priate characterisation of emotional types Jung him 
self has already developed the ideas of introversion and 
extraversion as character types, and m actual life the 
want of rapport between these types is a matter of 
daily observation He notes “ the normal bias of the 
extraverted attitude against the nature of the intro 
vert " (p 472) A recent novel attained success with 
its picture of the dis harmony between the introverted 
Hark Sabre and his extroverted wife, and whoever 
ventured to criticise the hero inevitably revealed, by 
the nature of his criticism, the nature of his own type 
Jung now carries his analyses of types to a finer 
degree of differentiation, according as they are marked 
by excess of feeling, thinking, sensation, or intuition 
Hu description u often practical and understandable , 
the extroverted intuitive type, for example, to which 
commonly belong merchants, contractors, specula- 
tors, agents, politicians, etc, is to be recognised m 
actual life, and, though he makes no mention of the 
application, a knowledge of the different types in 
children should be a useful part of the pedagogic art 
But his discussion of the type problem contains a good 
deal of what will appear to many readers as mysticism 
Hu conclusion u that each type views psychic pro 
cesses m a manner peculiar to that type , that every 
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process , hence every individual supposes that there is 
only one interpretation of the psychic process, namely 
that which agrees with his type “The scientific 
theorist u> confronted with the disagreeable dilemma of 
either allowing mutually contradictory theories of the 
same process to exist side by side, or of making an 
attempt that is doomed from the onset to found a sect 
which claims for itself the only correct method and the 
only true theory ” (p 627) Whether one rests content 
with this conclusion is a matter of one’s own psycho- 
logical type 

(4) Dr Rivers’s mode of tho^HWros so remote from 
the rationalisations of politics that it was not easy to 
imagine him in the political world, his candidature 
was only possible in the comparative calm of a uni- 
versity constituency, and these essays, as Prof Elliot 
Smith says m his prefatory note, were a most remark- 
able form of appeal to parliamentary electors It 
seems likely that as electoral propaganda they would 
have met with only moderate success , a serious study 
of “ red tape ” as ‘ an attitude which must be under- 
stood if we are to correct the evils now associated with 
government control, ’ for example, lacks the emotional 
appeal of vituperation, and even m an educated con- 
stituency the belief in the intellectual power of political 
ideas is so strong that few voters would be attracted 
by the view that “no great movement is likely to 
succeed except under the leadership of one who is able 
to inspire a degree of confidence comparable with that 
which actuates the instinctive attitude of the animal 
herd towards its leader ” In fact, Dr Rivers’s demon- 
stration of the strength of the instinctive and unwitting 
motives in political and social life indicates the tactical 
weakness of his own unemotional and logical present- 
ations Nevertheless, those who turn away from the 
catch-words and pseudo-mtellectualism of politics will 
find pleasure in these essays while regretting that the 
voice was that of one crying in the wilderness Dr 
C S Myers writes an appreciation of the work of the 
late Dr Rivers, which expresses the feelings of all who 
knew him 

(5) In the opening lines of his preface Prof Elliot 
Smith tells us that “ The aim of this book is to give a 
sane interpretation of the significance of dreams ” 
and the implied criticism of other interpretations does 
not prepare us for the absence of emotion or prejudice 
that marks this posthumous work of Dr Riven. 
Accepting the truth of the mam lines of the Freudian 
position, Dr Riven examined his own dreams by 
encouraging a half -sleeping state m which the thoughts 
came which furnished the explanation of the dream. 
Working also with the dreams of patients, he tenta- 
tively propounded certain views as alternatives to 
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those of Freud Instead of a wish fulfilment he 
regarded the aun of the dream as an attempt at the 
solution of a problem generally associated with a 
current difficulty while he ascribes the form of the 
dream to a regression to modes of activity character 
istic of early life instead of to the influence of early 
desires These differences are not of vital import in 
fact on page 98 reference is made to dreams and their 
analyses recorded by Freud himself m which Dr 
Rivers found a striking similarity with respect to the 
recency of the conflicts they reveal and he suggested 
that the dreams of a patient under analysis may be 
influenced by the attention of the dreamer being led 
back to the experience of early life 

Dr Rivers doubted the scientific value of free associ 
ation as a means of leading back to the source of the 
dream though there may be clinical value in the 
materia) thus obtained Pfister in the hook reviewed 
above admits this doubt when he writes (p 38) We 
do not by any means beheve that every association 
shows the paths by which the^page under investigation 
was produced Freud s conception of the censor 
is rejected m favour of the supposition that as sleep 
becomes deeper the dream takes on a more infantile 
mode of mental activity and hence is more disguised 
and more readily forgotten In regard to tl e uiuvcr 
sality of symbolism Dr Rivers was m more serious 
discord with psycho analysts By universality he 
did not mean the invariability of the symbolic meanings 
for the existence of such invanab htv is not claimed 
it u claimed however that certain syml ol sms arc 
innate and universal to all mankind and this cl urn 
Dr R \ ers denied on ethnological grounds 

Ths book with that of Dr MacCurdy should be 
welcomed by psycho analysts The vigour of the 
heresy hunt is now abating but more than from the 
intimidatory effect of the hunt psycho analysis has 
suffered from the absence of scientific criticism The 
death of Dr Rivers has meant the loss of one of its few 
understanding critics 

(6) Dr MacCurdy assumes that his readers know and 
accept the observations of psycho analysts which he 
confirms from his studies of the psychoses but when 
he examines Freuds theoretical principles he finds 
them to his surprise not internally consistent He 
meets difficulty in Freud s conception of the ego and 
its relation to the libido and finds untenable the idea of 
the object libido being transformed into ego hbido 
while he rejects as arbitrary and unconfirmed Freud 1 
pathology of dementia precox as a withdrawal of the 
libido from the outer world with a transformation into 
ego libido He is content to regard the disease as 
marked by a central theme often of a crude (Edipus 
order, and the problem is how such a theme can gain 
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this ascendancy English psychiatrists will perhaps 
be surprised at the entire neglect of the pathological 
findings in this disorder but the physiological and 
psychological points of view seem to be mutually 
exclusive 

It is characteristic of Dr MacCurdy s position that 
be criticises Freud s theories from a point of view that 
demands attention from I reudian orthodoxy which has 
been compelled to ignore the criticism of those who 
without investigation dismiss the findings of analysis as 
absurd and void of psychic reality In the case of the 
war neuroses to quote a simple example the use of an 
easy technique demonstrated the existence of buned 
memories that expressed themselves in the bizarre 
symptoms of shell she ck but discussion was impos 
sible with objectors who refused to acquire the technique 
necessary to confirm or confute the observations 
Similarly the significance of the birth phantasy — a 
comm n place finding of analysis — has not hitherto 
l een subjected to useful criticism But Dr MacCurdy 
rejects as a wild speculation the idea that unpleasant 
feelings at birth ha\e become the prototype of anxiety 
and ire repe ited in states of anxiety (it is curious that 
the same hypothesis was propounded by Erasmus 
Darwin m Zoonomia ) he agrees that mythology, 
delusions and dreams are replete with examples of 
1 irth exper ence but points out that the unconscious 
ideas of pamful birth may originate m later hie and 
ha\e psychic reality without being memories at all 
He agrees too that each inalyst finds what he is 
looking for but declares this a matter not of suggestion 
but of selection and believes that even with this partial 
selection cure results as soon as sufficient unconscious 
energy is deflected from symptoms to constructive 
activities A chapter is given to an appret ative but 
critical examination of the theories of Dr Rivers 
This important book is constructive as well as critical, 
and ends with a consideration of the co operation and 
conflict of instincts and the statements — in which 
psycho analysis takes the offensive — that Ego and 

sex instincts when m the ascendant lead to ^ie 
destruction or ineffectiveness of the individual but 
The world of men suffers and has suffered more from 
insensate devotion to the herd than from all enme 
insanity or nen ousness Miuais Cut pin 

Chinese Potters and Porcelain 

The Wares of the Mtng Dynasty By R L Hobson 
Pp xvi +*40 + 59 plates (London Benn Bros, 
Ltd 1923) 841 net 

T HIS admirable account of the arts and crafts of 
the Chinese potters and porcelain makers during 
those spacious davs of its history when the Celestial 
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Emperors held sway over the larger part of eastern 
and central Asia is worthy of its great subject , and 
one could not award it higher praise The position of 
Chinese porcelain is so commanding in the history of 
mans art and craftsmanship, and its example and 
influence have proved so dominant m Europe, as well 
as in the Far Fast, that so comprehensive and reasoned 
a survey of its development will prove of signal interest 
to all lovers of fine and noble porcelains , whether their 
predominant interest is centred m the wares of Asia 
or m those, of later date, that have been made m 
Europe Only an untiring student and scholar, who has 
charge of a famous collection such as that in the British 
Museum, and who has worked, there and elsewhere, at 
the subject in all its aspects, could have produced a 
volume of such sterling worth All available sources of 
information have been utilised— the accounts of early 
European travellers are drawn upon equally with the 
latest records of exploration and research — so that 
we are here presented with as trustworthy an exposition 
of the subject as we are likely to obtain, and one which 
might well serve as a model for later workers m 
similar fields 

It is refreshing and gratifying to find such an authority 
os Mr Hobson dealmg so outspokenly with some of 
the common misconceptions cherished by many 
dealers and collectors ' Misconceptions about Mmg 
are so manv, and the word has been so frequently 
abused that it will be well to devote a little destructive 
criticism to the things which are not Mmg but too 
often masquerade as such Mmg is not a home 
for stray pots, m which every mongrel piece, which 
has no fixed attribution, can find a refuge Not 
long ago all glazed pottery figures were called Mmg 
as a matter of course No self respecting merchant 
would have thought of stocking anything later m that 
line of goods, etc ” These are but two examples 
of many that might be cited where Mr Hobson, as 
befits his position, has performed a real service to 
students and collectors alike , but many such illumin- 
ating dicta occur throughout the work, and it is encour- 
aging to find valuable advice and information conveyed 
in such an authoritative and unhesitating a fashion 

Two special chapters are devoted to a consideration 
of Mmg technical methods, and they have been com- 
piled in such a way as to provide a sound and trustworthy 
foundation on which the collector may base his own 
knowledge In addition to a dear and succinct account 
of the raw materials used in the body and glazes 
and the regions whence they were obtained, there is 
a description of how the more important varieties of 
porcelain were fashioned, finished, painted, and fired 
The subdivision of labour “ which effectually obliterated 
the individuality of the decorators ” is explained, as 
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well as the fact that the painted design* were mostly 
based on well-known pointings and on such standard 
patterns as those used m silk-brocades These had 
been filtered through the hands of the Palace artists, 
whose designs were sent to Chmg-tfi Chto to be copied 
on the ware by the porcelain decorators 

As an example of concise statement it would be 
difficult to surpass Mr Hobson s account of the method 
by which gold was applied to the Mmg porcelains 
" Gilding was used from the earliest reigns of the Mmg 
It was the last operation m the manufacture and always 
required a separate firing at a low temperature Thps 
one of the red bowls described fired first in the 

full heat to take the body and glaze and develop the 
underglaze blue inside the bowl, then it would have 
the outside covered with red enamel which had to be 
fixed m the muffle stove , and finally the gilt floral 
pattern would be painted over this red and fixed by 
another visit to the muffle In several cases the gilding 
on these red bowls is applied in the form of gold leaf, 
while in others it was evidently painted on with a 
brush 

Space will not permit me to dwell further on the 
merits of the work, but attention must be directed to 
the excellence of the numerous illustrations and the 
selective skill with which objects have been chosen 
to cover, adequately, such an extensive field The 
coloured plates are of remarkable excellence, the 
subtlety of the Chia Cbing bowl decorated with enamel 
colours (plate 7) being as perfectly suggested as is 
the precision of the design of an earlier type, m a 
more conventional style, which appears as the frontis- 
piece The half tone plates are equally successful, and 
as the objects chosen are often of extreme beauty, they 
undoubtedly add to the value and distinction of the 
book William Burton 


Maps and Survey 

Maps and Survey By Arthur R Hmks Second 
edition Pp xvi +358 + 26 plates (Cambridge 
At the University Press, 1933 ) 135 6 d net 

T HIS new and enlarged edition of Mr Hades's 
book is heartily to be welcomed, for it forms an 
admirable introduction to the whole subject of map- 
making, both m the field and in the office Indeed, m 
some respects, it is more than an introduction, for such 
chapters as “ Maps and Survey m War’ and “New 
Methods of Survey” can be read with advantage 
even by those experienced m the construction of maps. 
An excellent feature of the book is its wide outlook , 
thus examples are given of methods of work and of 
instruments used, m the United States, in France, in 
India, and in the British Protectorates and Colonies, 
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u aw kS thtae employed by the Ordnance Survey and 
ib British military practice at borne 

In his preface to the second edition the author 
states that it should be considered as transitional from 
the pre-War subject which he taught in the geography 
school at Cambridge “ to the considerably developed 
and altered maps and survey ” which have come within 
his experience at the Royal Geographical Society It 
is a fact that not only has the subject altered con 
siderably in recent years under normal conditions, but 
also the War has brought forcibly to the attention of 
surveyors the great value, m suitable circumstances, 
of air photo surveying and of photographic methods 
generally, while in peace-time exploration the use 
of wireless tune signals for the determination of longi 
tude has removed the travellers greatest technical 
difficulty 

An interesting addition » entitled * A further 
Chapter on Maps " , it deals with some of the many 
problems which are now before the cartographer, such 
as flying maps, the international air map, the spelling 
of place names, and styles of lettering As an example 
of the difficulty of meeting the airman’s requirements 
it is pointed out that, on the international air map, 
the sign for Brest must indicate aerodrome, sea plane 
station, wireless, radio goniometer, wireless telephone, 
meteorological statical, aerial light and aerial ground 
sign a striking example of the difficulty of selecting 
conventional signs While dealing with the subject 
of conventional signs it may be mentioned that the 
Ministry of Transport and the Ordnance Survey are 
now publishing a new set of half inch maps of Great 
Britain, giving the new road classification and the road 
numbers approved by that Ministry The issue of 
this senes of maps has taken place since the book under 
review was published The chapter ends with an 
analysis of more than thirty new types of maps, 
mostly published since the first edition of this book 
was printed 

The account of maps and survey m war is excellent, 
and is chiefly based on the experience of the British 
Army on the Western Front Some of our cartographic 
difficulties Wert caused by using a gnd marked in 
squares of a thousand yards’ side printed over maps, 
with dimensions denved from the Belgian Survey, which 
were a definite number of kilometres in length and 
depth Then as regards the projection, both French 
and Belgian peace time maps were plotted on Bonne’s 
projection, which gives equivalence of areas but is 
not well suited for military use Both English and 
French survey staffs came to the conclusion that it was 
desirable to adopt a form of orthomorphic projection, 
and the French in 1917 introduced a close approxima 
tion to Lambert’s conical orthomorphic projection 
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Arrangements had been made for the British to follow 
suit, when the War came to an end Of course the 
quality of orthomorphism only strictly holds locally, but 
for some miles it is sensibly exact These questions of 
the gnd and projection have their importance, but it 
would be wrong to overestimate it Generally speak- 
ing, the Bntish maps on the Western Front were 
excellent, and compared most favourably with those 
of the enemv , and it was undoubtedly nght to start 
with the Belgian projection and size of sheet — m no 
other way could the maps have been produced m time 
to be of use m the early days of trench warfare 
The book ends with an account of photo stereoscopic 
survey, including a description of the stereo autograph 
of von Orel— of the Military Geographical Institute 
of Vienna — another instance of the debt which the 
arts of surveying and cartography owe to the armies 
This stereoscopic method has a future before it, but 
at present the price of a von Orel machine is high, 
and it is to be hoped that some less costly and less 
elaborate piece of apparatus may be devised which 
will be equally efficient As the author remarks, how- 
ever, the method is not easily applied to flat country 
without commanding points of view, and is not suitable 
for very small scales 

It will be seen that Mr Hinks’s book is in effect an 
excellent account of the present state of surveying and 
cartography, and all interested m these subjects will 
find the book well worth perusal and study 

C F C 

The Drapers’ Company and 
Statistical Research 

Department of Applied Statistics, University of London, 
University College Drapers’ Company Research 
Memoirs Studies in National Deterioration IV 
On the Relationship of Health to the Pfyckual and 
Physical Characters in School Children By Prof Karl 
Pearson Pp 77 (London Cambridge University 
Press, 19*3 ) 15s 

I N this most recent of the Drapers’ Company Research 
Memoirs Prof Karl Pearson discusses the relation- 
ship of health to the psychical and physical characters 
of school children, on the basis of information supplied 
by selected schoolmasters and schoolmistresses, some 
years ago, m respect of more than aooo boys and 3000 
girls in schools for the professional classes The informa- 
tion represents, as it were, the collective considered and 
recorded judgment of the masters and mistresses who 
contributed, and previous exanhnatjons of the data have 
afforded evidence of trustworthiness Prof Pearson 
finds that the statistics show little relationship between 
health and the characters considered the healthy 
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child is rather more intelligent, vivacious, and self- 
assertive and considerably more athletic than the 
less healthy, but the phvsical characters (head measure- 
ments, hair, eye colour, etc ) show no relation on which 
stress could be laid In the course of the work the 
author sums up in general terms what the statistics 
show to be the athletic and the popular child The 
latter is intelligent, conscientious, athletic, hcalthv and 
good naturcd or quick-tempered rather than sullen 
self assertive children are a little less popular than the 
shy Red haired boys and wavy haired girls enjoy 
a large share of popularity but m other respects appear 
ance seems unimportant The athletic child may be 
summed up as a “ healthy, reasonably intelligent, and 
fairly conscientious, if somewhat self assertive and 
undoubtedly noisy child who is quick tempered, but 
not sullen in several respects better, in none 

worse, than the average c hild ’ 

No one mil in all probability, cavil at these results, 
but Prof Pearson before reaching them had to examine 
the effect of age on the various characters, and m this 
part of his work he comes to conclusions which, he 
seems to think, will find less ready acceptance rhesc 
conclusions are that general intelligence and a variety 
of psychical characters seem to be unchanged through 
out school lift, thtt general health changes exceedingly 
little during the seme period and the statistics do 
not support the widel) spread opinion that Health 
is a governing factor of temperament Our surprise 
is not so much at the results as at the expectation of 
disagreement As general intelligence is described as 
a measure of capacity and not of acquired knowledge, 
the teachers work is in i sense, eliminated from the 
calculation, and surely any masters or mistresses may 
feel satisfied if school influence teaches control of temper 
although it cannot make the quick tempered child 
into an ev <*n tempered one The author s analogy 
is to the point you will need to harden, temper, 
and grind your chisel if it is to become efficient for 
its task, but no amount of treatment will permanently 
convert bad steel into good steel With regard to 
the conclusion that general health changes little with 
age, this might have been anticipated, because rates 
of mortality and sickness increase but little with the 
age during the yean of school life, and the “ widelv 
spread opinion ” to which reference is made bv Prof 
Pearson is perhaps the outcome of a kindly wish to 
make excuses for the temperamental short* omings of 
an unhealthy person But, after all the only practical 
way of reaching conclusions on such matters is by 
collecting evidence from samples of the population 
as Prof Pearson has dpne, and the conclusions so 
reached are preferable to those general impressions 
on which people form their opinions regardless of the 
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fact that few of us take account of all the cases that 
pass before us, but are tempted to rely on the relatively 
small part of the experience, which by its rarity rather 
than its frequency creates an impression 
The Memoir was prepared as a lecture, and while 
giving a careful discussion of the statistical problems, 
etc , it contains remarks intended to make it attractive 
to a listener these lighter touches make it easier, 
but no less pleasant reading than some of the more 
severely mathematical work that has been published 
in the same series 

This brings us to another aspect of the MemoiT to 
which we may direct attentiono^jfc^s the latest of 
a verv large number of productions that bear the name 
of the Drapers’ Company For twenty years or so, 
papers have been written and issued from Univer- 
sity College with the help of this Company The 
Memoirs include much original work on the theory 
of statistics , the three volumes on albinism with 
which Nettlcship and Usher were largely concerned — 
a storehouse of information — monographs on anthro 
pomemc subjects, many technical papers, studies 
in fertility and disease, and, in some respects as 
important os an\ of these, the tracts for computers 
and the volume of tables for statisticians It would 
have been a great output for the period for anv depart 
ment — even if its other activities were ignored — but 
it would have been an impossibility if there had been 
no financial help available The Drapers Company 
has helped science in other ways, and it must be 
gratifying to such generous givers to see the help 
used to so good a purpose, and to know, as surely the 
Company must, that its gift is appreciated, for the 
help it affords to scientific research, by many people 
besides those connected with the Department or the 
College to which the grant is actually made 

Our Bookshelf! 

Hutchtn^on s Splendour of the Heavens a Popular 
Authoritative Astronomy LditedbyT E R Phillips 
(In about 24 Fortnightly Parts ) Part 1 Pp 48 
Parts Pp 49 88 Part 3 Pp 89 128 (London 
Hutchinson and Co , 1923 ) ij 3 d net each part 

Thf name of the editor of this serial, the secretary of 
the Royal Astronomical Society is a sufficient guarantee 
of the excellence of the work As collaborators he has 
gathered together a band of observing members of 
the Societv, each an expert in one or oth^r of the 
subjects wh ch will constitute the work The salient 
feature of the parts which have appeared is the 
beauty of the plates and of the illustrations which 
are scattered so lavishly over their pages Sources 
both ancient and modem have contribute! a veritable 
picture gallery of the science This will appeal to 
both young and old, to the student, and not less to 
the adept 
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The descriptive matter too is not unworthy of the 
picture* The writing u popular in the best sense of 
the term, simple, but yet exact in the exposition of 
the fundamental laws and the progress of observation 
of the physical facts of the science The explanations 
are rendered more intelligible by apposite and original 
diagrams After a general and historical introduction 
by the editor, Dr Steavenson treats of the “ Story of 
Light and Man’s Control of It,” with illustrations of 
telescopes from that of Galileo to the giant 100 lmh 
reflector at Mount Wilson Spectroscopy is adequately 
explained, and the chapter concludes with aln account 
of the astronomical applications of the interferometer 
Of Chapter II ‘The Solar System," it is enough to 
say that it is in the very capable hands of Dr from 
melin It is a model of popular scientific style The 
Sun and Sun spo^s ” constitute Chapter III written 
too m a fascinating manner by Mrs Maunder, and 
copiously illustrated by very fine photographs, mainly 
from Greenwich Observatory Mr L P Butler wntes 
on the Prominences,’ and the stars and nebulae, 
meteors and comets, gravitation and tides are among 
the subjects yet to be discussed 
The title The Splendour of the Heavens ’ is well 
chosen, for it is this aspect of the firmament which 
excites wonder and appeals most dircctlv to the mind 
of man It inevitably leads to the recognition of the 
Majesty, the Wisdom, the Beauty of the Creator and 
is thus an antidote to the naturalism, and to the stark 
materialism which is the bane of much of modern 
science With unstinted praise we can recommend 
this excellent serial which prom ses to be a standard 
work of popular astronomy A L C 

Guide to the Mollusca exhibited in the 7 oological Depart 
went, British Museum ( Natural History ) Pp 5s 

(London British Museum (Natural History) 1923 ) 
is 

A new edition of the Guide to the Mollusca m the 
British Museum (Natural History) has been certainly 
long overdue, none having been issued sinie 1908, 
when other Invertebrata were associated with the 
Mollusca m the descriptive account of the “ Shell and 
Starfish Galleries ’ 

This new Guide occupies practically the same 
number of pages as did the section of 1908, although 
much of it has been rewritten, and in its * get up 
is fully ccjual to others of its kind for which the Natural 
History Museum is famous It cannot be exactly 
described as a “ popular guide ” , the subject does 
not lend itself to that, as the mammals and birds do 
but it appeals rather to mote advanced students of 
the particular subject The casual visitor desirous 
of more simple explanation can fortunately rely on 
obtaining the information he may require from the 
demonstrations of the Official Guide, who alone prob 
ably can satisfactorily deal with such No one who has 
not attempted a similar production knows how difficult 
it is to produce a really satisfactory work of the kind 
or of the pitfalls that beset the compiler, to whose 
own lapses may be added those introduced bv the 
“ familiar ” of the printing press 
Beyond pointing out that the scientific name of 
the British freshwater pearl mussel has somehow been 
applied to the marine pearl oyster of commerce 
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(Pmctada), we do not propose to dwell on those error* 
we have observed, preferring to leave that task to 
“ kind friends ’ It is a pity, however, that further 
currency has been given to a text book statement 
that a “ Helix has been known to survive a temperature 
of -120 0 C and even to have strengthened the 
startling statement by substituting ‘tolerate” for 
“survive ’ We suggest a lost decimal point as 
explanation 

Phystkahsche Chemte der 7 elle und der Gewebe Von 
Prof l)r Hober Punfte, neubearheitctc Auflage 
1 Halfte Pp xv + 544 (Leipzig W Engelmann 
1922) 575 marks 

The late Prof Benjamin Moore rev lewed this important 
book at length in Naturk (November 30 1911 vol 88, 
p 140) upon the appearance of the third ediuon The 
general character of the took is unaltered in this the 
fifth edition, and it still remains one of the outstanding 
texts for the use of students of physiology 

The present edition has evidently been completely 
revised the most striking modification being the 
division of the book into two mam sections , the first 
dealing with the underlying physico chemical pheno- 
mena apart from their manifestation in the living 
organism, the second part considering the operation of 
these phenomena m living cells and tissues The book 
also now appears in two volumes , this first volume 
includes the six chapters comprising the first section of 
the book while Chapter VII , the first chapter of the 
second section discusses the osmotic properties of cells 
and tissues Tht material of this seventh chapter m 
the third edition appeared scattered throughout three 
chapters dealing respectively with osmotic pressure, 
osmotic properties of c ells and tissues, and a criticism of 
the hjxjid theory Judging by the present volume, 
the rearrangement of the subject-matter has provided 
a more natural and logical presentation of the subject 
It is also certainly natural to find that a discussion of 
permeability no longer centres around the lipoid theory 
of the plasma membrane Throughout the book 
modifications have been made in accordance with the 
trend of modem physiological investigation , to cite 
one txample, Chapter III , upon the quantitative esti 
mation of hydrogen ions, has been altered to cover the 
modem use of a wide senes of indicators in conjuhction 
with standard buffer solutions , it also includes a fuller 
discussion of the regulatory mechanism controlling the 
reaction of the blood 

English Coastal Evolution By t M Ward Pp 
xu + 262 + 14 plates (London Methuen and ( 0 , 
Ltd , 1922 ) Ss 6 d net 

Mr Ward has chosen a very interesting subject, 
and has treated it systematically and well In his 
general introduction, he points out that the present 
features of our coasts are built up or carved out on 
a land that has been recently submerged The 
features of this land are largely due to subarnal 
erosion, but in places they are becoming modified by 
the deposits caught on sea worn flats In other places 
features are becoming again revealed by the removal 
of beach-detritus belonging to an earlier epoch The 
glacial deposits that extended the land-area as the 
ice melted away form here and there protective 
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barriers, but have bttle stability against the battery 
of the waves The pictures of coastal "planes of 
marine denudation (Ramsay wrote plains ” for 
his larger features) are pleasing examples of the many 
excellent photographic illustrations 
The English and Welsh coasts are dealt with by 
districts, which is a far better method than any 
attempt to distinguish coasts of accumulation from 
those where erosion is now active The descriptions 
thus appeal to readers who know the landscapes, and 
they add much in the way of local geography for 
dwellers near our shores The descriptions of the 
Chesil Beach and the coves of the Dorset coast may 
be cited as examples of this treatment Note has been 
taken of the probable denvation of the big stones of 
the Chesil Beach from flint gravels formed on lost but 
adjacent land The re-opening of Pagham Harbour 
in the Selsea area by a heavy gale in iqio provides 
a parallel on a small scale with the flooding of the 
lands west of Dordrecht m 1421 The loss ana gam of 
land in Last Anglia is illustrated by many details 
and references that show the wide reading of the 
author 

This readable book forms a sound basis from which 
a historian might proceed to a study of our man time 
industries our relations with the continent and our 
great adventures overseas G A J C 

The Statesman s Year Book Statistical and Historical 
Annual of the States of the World for the Year 192 3 
] dited bv Sir John Scott Keltic and Dr M Lpstem 
Sixtieth Annual Publication Revised after Official 
Returns Pp xxxn + 1583 (London Macmillan 
and ( 0 Ltd , 1923 ) aor net 

Thf sixtieth issue of this well known work of reference 
shows the same high degree of accuracy for which 
previous issues have been distinguished The mforma 
tion for ever) countr) for which statistics are available 
has been carefullv revised, and the same applies to 
the full lists of works of reference dealing with every 
part of the world For the first time Turkey appears 
shorn of its old time possessions, which now figure 
either as independent states or as mandated territories 
of other states The new conditions in Ireland have 
resulted in two new sections devoted respectively 
to Northern Ireland and the Irish Free State In de 
fault of separate figures certain statistical information 
for Ireland has still to be included under Great Britain 
and Northern Ireland The term United Kingdom 
would seem to have disappeared The two coloured 
maps m this issue show respectively Ireland, and 
Palestine with Trans Jordan There are the usual 
statistical tables and a section on the League of Nations 
A voluminous index enhances the value of this well 
arranged volume 

Lands of the Thunderbolt Sikkim Chumbt, and Bhutan 
By the Earl of Ronaldshay Pp xvu + 267 + 32 
plates (London Bombay and Sydney Constable 
and Co Ltd 1923 ) j6s net 
The barest record of the journeys made by Lord ' 
Ronaldshay from Darjeeling into Sikhim Chumbi, and 
Bhutan, could scarcely fail to be of interest Sikhim 
is probably the most mountainous country m the world, 
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while both Chumbt and Bhutan are little known to 
Europeans Lord Ronald shay's record, however, has 
the added attraction that he is m tensely interested in 
the cunous lines of thought of the peoples he met 
These are the result of that combination of Buddhism 
and the animistic beliefs of primitive Tibet which we 
know as Lamaism In Lamaism, the rationalistic 
philosophy of Buddhism, of which the author gives 
a succinct account coexists side by side with a belief 
m devils, and the efficacy of the praying wheel, a 
reverence for repetition and an unquestioning faith in 
number, most strikingly manifested m the endless 
reiteration of religious formula as an effective exercise 
of piety The result of the incongruous combination 
is strikingly manifested in a weut%Memomal in which 
such observances as the devil dances of the Black Hat 
and the bizarre pantomimic dances of Bhutan play a 
prominent part Lord Ronaldshay s record of his 
observations is illustrated by a large collection of 
photographs, many of great beauty taken by himself 

b ood Health, and Growth a Discussum of the Nutrition 
of Children By Dr L Emmett Holt Pp xi + 273 
(New York The Macmillan Company, London 
Macmillan and Co Ltd 192a ) ^s 6d net 
This book embodies a senes of five lectures on certain 
important and interesting topics relating to child nutn 
tion The objects are to demonstrate the relation of 
nutntion to health and growth to state the require 
ments of children dunng the penod of growth and to 
discuss how these requirements may best be met 
Considerable attention is paid to the accessory food 
factors 

The most important chapter is the lost, which deals 
with practical measures Dr Holt believes that the 
only way of dealing with health problems including 
that of errors of nutrition is by education of children 
in matters of personal hygiene, and he suggests that 
much can be done m schools to make the teaching of 
health interesting and its practice attractive 

The book contains much that is useful and interesting 
to the general reader, and its understanding requires 
no previous scientific knowledge of nutritional principles 

The Chemists Year Book 1923 Edited by Dr F W 
Atack assisted by L Whinyates Vol I Pp 
iv+422 Vol 2 Pp vu +423 1 107+ xv (Man 
Chester Sherratt and Hughes, 1923 ) 2 vols , 
21 s net 

The Chemists Year Book, which is the English 
equivalent of the Chenuker Kalender, ’ is now ap- 
proaching the latter m completeness In the present 
issue there has been some revision, and a new section, 
on Leather Analysis has been added It is worth 
considering whether the space taken up by such de 
scnptions of analytical methods which would usually 
be sought m special manuals, could not be better used 
m giving further numerical data Thus, the section 
on thermochemical data, or sections rather, since the 
material is dispersed, cannot compare with the informa- 
tion in the Chemiker Kalender The price is also 
very high for a book which is to be replaced every 
year 
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Letter* to the Editor. 

[The Editor dot* not Md ktmtelf responsible for 
opinions expressed by Mu correspondents Neither 
com he undertake to return, nor to correspond with 
the wtters of. refected manuscripts intended for 
this or any other part of NATURr No notice is 
taken of anonymous communications ] 

Effect of Infinitesimal Traces of Chemical 
Substances on Photosynthesis 

The possibility of ultra measurable traces of certain 
chemical substances affecting assimilation is a matter 
of much importance in physiology The carbon 
assimila tion of water plants affords an extremely 
sensitive process for the investigation of the subject 
The usual method of counting the number of bubbles 
of oxygen given out by the plant under light is how 
ever most untrustworthy for quantitative determine 
turns since the size and frequency of the bubbles 
undergo spontaneous variation This difficulty has 
been completely removed by a new device which I 
have been able to perfect by which the evolution of 
equal volumes of oxygen is automatically recorded on a 
revolving drum by an electromagnetic writer records 
thus obtained enable us to determine the normal rate 
of photosynthesis and its induced variations I have 
also found that there is a definite relation between the 
evolution of oxygen and the formation of carbo 
hydrate m the leaf The automatic apparatus 
referred to can be so adjusted that the successive dots 
m the record represent the photosynthetic production 
of amounts of carbohydrate as small as a millionth 
of a gram It is impossible in this short commumca 
tion to give a detailed account of the apparatus which 
will be found fully described in my forthcoming work 
The Physiology of Photosynthesis to be published 
by Messrs Longmans 

My attention was directed to the possible effect of 
traces of chemical substances on carbon assimilation 
bv the extraordinary increase in the photosynthetic 
activity after the thunderstorm and ram which 
lasted from tebruary io to February 13 of this year 
The coefficient of photoe?nthetic activity of the 
aquatic plant Hydnlla vertxcxllata growing in the 
pond of the Institute had been carefully determined 
for January and for the first week of February 
and found to be practically the same in different 
specimens The coefficient for light » e the ratio of 
increment of activity to the mcrement of light was 
found to be 132 per 100 lux immediately before 
the thunderstorm (February 9) whereas after the 
thunderstorm it was fonnd to be 26 9 the activity 
having been thus increased 100 per cent later the 
value decreased by stages to 22 9 as if the beneficial 
effect of the thunderstorm were subsiding to a cer 
tain extent There was no variation of temperature 
which remained constant at 22“ C 
The ram could not have produced any variation of 
turgor in the plant which was submerged in water 
A plausible explanation of the enhanced activity is 
that the electrical discharges during the thunder 
storm produced oxides of nitrogen which washed 
down by the ram added traces of nitric acid to the 
water of the pond in which the plants were growing 
The quantity thus added would however be in con 
ceivably minute The correctness of the above 
hypothesis may for the present be left an open 
question There can however, be no doubt that 
minute traces of nitric acid exert a potent mflu 
ence on photoeynthetic activity as is shown by the 
results of the following experiments earned out 
under constant light ana temperature At first I 
applied a dilution of one part in ten thousand 
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which caused a depression of activity I t h ere f ore 
went to the other extreme and prepared different 
dilutions of x 10 and zoo parts in 100 000,000,000 
It is difficult to form any clear conception of ultra 
measurable quantities from a row of zero# and I will 
therefore following the French system of measure* 
ment designate a thousand millions as a billion 
Application of a solution of one part of mtnc acid in 
100 billions induced no change in photosynthesis but 
one part in 10 billions produced a marked increase in 
activity of about 100 per cent 1 part in 2 billions 
caused <1 further increase of nearly 200 per cent This 
was the climax The enhanced activity underwent 
a slight decline at dilutions of one to ten parts in a 
billion the activity being still greater than the 
normal by 100 per cent There was an abrupt 
depression of activity at lower dilutions than 1000 
parts in a billion (Fig 1) The above figures may be 
taken to be typical of the effect of traces of mtnc acid 
for a dozen different specimens taken at random gave 
very similar results In subtonic specimens with 
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photosynthetic activity at standstill an addition of 
two parts mtnc acid in ten billions caused vigorous 
photosynthctic evolution of oxygen the renewed 
activity persisting for a very considerable length of 
time 

I obtained similar increase in carbon assimilation 
with traces of certain other substances of which I will 
give only two examples The dotted curve in the 
middle of the figure exhibits the effect of extract of 
thyroid gland Here the maximum activity was pro 
duccd at a dilution of ten parts in a billion The 
noticeable fact is that there was no reversal for a 
considerable range the increased activity of about 
80 per cent persisted up to the lower dilution of one 
part m a million 

The effect of traces of formaldehyde which is a 
highly poisonous agent is of much theoretical 
interest A dilution of one part in a billion caused an 
increase of photosynthctic activity by 83 per cent 
At higher concentrations formaldehyde produced its 
normal poisonous effect The action of traces of 
formaldehyde has special significance in regard to the 

first product of isumllation According to 
Baeyer 3 theory formaldehyde is one of the first pro 
ducts from which carbohydrates are formed by poly- 
merisation This theory labours under the difficulty 
that formaldehyde is extremely poisonous to plants 
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The experiments just described however show that 
minute traces of formaldehyde are by no means 
poisonous but actually enhance photosynthetic 
activiti in a remarkable degree The intermediate 
stives of transformation from formaldehyde to 
carbohydrate are likely to be rapid there would 
therefore be no accumulation of formaldehyde to a 
poisonous degree 

At first sight it is inconceivable that infinitesimal 
traces of certain chemical substances could have such 
a potent influence on life activity There is however 
no doubt of the reality of the phenomenon 

J C Bose 

Bose Institute Calcutta 


Molecular and Crystal Symmetry 

I OATHrR from Messrs Shearer and Astbury s 
reply (Nature June 2 p 7x0) to my former letter 
to Naiure (May 12 p 632) that my mention of 
a paper by hedorov has unhappily diverted their 
attention from the mam issue As any attempt to 
disentangle numerous side issues would only take 
up valuable space I propose to confine my remarks 
to the few points connected with recent X ny 
developments 

In attempting to show that I was in error in 
supposing that nothing can be said about the 
symmetry of the molecule until the position of every 
atom in it is determined Shearer and Astbury 
invoke the X ray evidence of benzoic acid but it 
will be found on examination that their proof rests 
on an assumption that if two crystal molecules ire 


untouched ind that the actuil X ray results can 
be equally harmonised with any type of molecular 
symmetry provided the molecules be orientated in 
a general way » e so that no molecular plane or axis 
of symmetry be parallel to any structural plane or 
axis What is indeed wanted is an expenmental 
proof that a structural plane beset with molecules 
mdivi lually symmetrical but facing the plane 
asymmetrically is distinguishable from a plane 
studded with asymmetric molecules but is such 
an experiment is unrealiaable I do not see how the 
symmetry of an individual molecule can be deduced 
without first determining the positions of ev<_ry 
atom in the structure further I fail to see how 
Messrs Shearer and Astbury cvn take a difierent 
view for if the molecular symmetry of a complex 
orgamc compound can be deduced from X ray 
measurements what object was there in advancing 
Sheirer s rule ? If it were really feasible it would 
surely be better to solve the intimate structural 
details of benzoic icid by the method of experiment 
than by a process of speculation 
The only other subject I need refer to is that of 
tartaric icid It now appears that my previous 
conjecture that Astbury s crystal molecule is axially 
symmetrical was erroneous and that this substance 
is really in formal agreement with Shearers rule 
I may however point out that I was formerly 
particularly adverse to drawing any definite con 
elusion from such a complicated structure a position 
which I see no reason to modify In this connexion 
it is pertinent to add that evidence from simple 
compounds is already coming in Dickinson s recent 
investigation of tin tetraioaide reveals 8 chemical 
molecules each of a symmetry number 6 to the 
umt of structure and as the symmetry number is 
generally held to be 24 (and not 48) the rule is corre 
spondingly infringed 
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In conclusion it may be useful to add a weed of 
explanation on the pan played by Shearer 8 rule in 
X ray investigations of orgamc compounds In the 
typical case of benzoic acid classical methods of 
crystallography allow of the determination of the 
symmetry and also of the relative edge lengths of 
the umt of structure Building on this foundation 
the X ray method goes further tor determining the 
mass associ ited with this umt its absolute dimensions 
and therefore volume and somewhat approximately 
the relative positions of the centres of gravity of its 
constituent molecules This represents a great 
advance to the crystallographer but scarcely so to 
the chemist unless such molecular centres can be 
expanded into bodies of definite shape and atomic 
configuration Now as volume determines neither 
external shape nor internal s tructu re the problem is 
obviously one of great comptaMfjPpund X ray results 
cannot usefully be applied to its solution on account 
of the enormous number of variables concerned in 
crystals of low symmetry and complex chemical 
composition consequently more general but less 
direct aids have to be relied on 
One method of bridging the gap is to adopt the 
hypothesis that atomic radii are approximately 
constant in crystals whereby a radius determined 
from an element or simple inorganic compound can 
be earned over to a complicated orgamc compound 
By such meins Spheres of appropriate sizes can be 
packed together in a tentative way so as to fill 
vanously shaped cells of the correct volume but 
there is obviously still much scope for varieties of 
arrangement and some further limiting principle is 
needed That actually favoured at the present 
moment is Shearers rule that a crystal makes the 
utmost use of the symmetry of its component 
molecules or alternatively stated that the molecular 
symmetry is dcducible as being the crystal symmetry 
divided by the number of molecules involved tn 
the unit of structure Since such a rule generally 
leads to low molecular symmetries (» e those which 
ire practically consistent with any given arrange 
ment) it is somewhat difficult to see how it can serve 
to limit the number of structural solutions It can 
however be omployed in a more superficial way 
since the creation of an upper limit to molecular 
symmetry serves to rule out any stereochemical 
formulae of still higher syhunetry Thus it has 
been suggested that the Kekul6 and Clans formulas 
for benzene must be abandoned in favour of the 
Dewar formula at any rate in the crystal 

Such results are obviously worthy of attention 
m so far as Shearers rule is true The present 
position is that the rule is a postulate and so also 
are the results that flow from it ranging from the 
disposition of electrons in a crystal molecule of 
alumina to that of the atoms in any complex orgamc 
compound T V Barker 

University Museum Oxford 
June 16 

Stirling a Theorem 

Mr H T Soper in Nature of May 3 p 601 gives 
Stirling s Theorem m the form 

xexp {“ J4 (n + ^) + 288o(»+*)» + ) 

This form suggests that a first approximation of 

the form Jzr ^* + J* ) * might be made exceed 

mgly accurate by choosing a in a suitable way 
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Commencing in a similar way to that of Mr Soper 
we have 

log^+i) 1 - log i)l= log (n+3 

where «l is generally l (*+ 1) 

Now 

log (n+*)t-log(«+*-i)l = e»/«(i-« D ) log n 1 
fog** 1 ” ,"."1 log (*»+*) 
where D is the differential operator 

i-sfc) 


iog«'-(»+;){io 5 («+i) -.}+(' ;)k>»(»+;) 

•;c.--)p5 

+ ( I _ > + _I_1 1 

\ 3 |a» 4 o* + I2e^ M+ lJ» 

+ ( " 360 + 12a* ” 6? + I2 o*) | w + l j« 

+ a constant 

] <*> 

It w ill easily be seen that thi3 reduces to Mr Soper s 
form if « is taken to be equal to 2 

As a first approximation to the value of n 1 we have 

To make this the best possible first approximation 
it is necessary to choose a so that the first term of 
the exponential senes is zero » e 


is an equation for determining a 1 1 
a* -6a+6 = 0 

The roots are 3+ V3 or 4 73203081 and 1 26794919 
Approximately these roots are 19/4 and 3/4 

To decide which of these two values would be the 
better the values of the coefficients of the next two 
terms of the exponential were determined for each 
value of a and it was found that these values were 
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practically of the same order of magnitude I have 
chosen to take the lower value because {» + (i/a)} will 
be greater for that value 

[At first it occurred to mo that the desired result 
would be obtained by making the firat term involving 
a in the exponential a minimum but although a 
minimum it might be negatively large so this criterion 
had to be ruled out However it was noticed that 
a— 2 which Mr Soper uses is practically the value 
of a which makes this term a minimum especially for 
the larger values of n 

lhe condition for a minimum is that b should 
satisfy the equation 

a'llmll) I2an - 0 o 
1 e b would be 1 function of w 

It is the positive root which toncems us and it 
will be seen that as n increases this root tends to the 
value 2 


+ 4n 
(6« S 1) 


approx 


fhus for the range of a values which makes the 
first term of the exponential negative a— 2 is the 
worst possible choice in finding a good first approxi 
mation ] 

Taking a 3 - s 3 our senes for » 1 becomes 
ni ->/ 2r ( n ^ b ) (*+&) 

/ 0x801875 000046296 ) .. 

I 1 (n+b)» (n+b)* t W 

where l 078867513 b-c l c 0288675x3 

The value a 5/4 was use! in some calculations 
an 1 although the sems then looks simpler theie is 
really n tiling to be gained by taking this value 
this is especially so for the computer who has a 
calculating machine It will be noticed that our 
first approximation in (2) will be a fleeted by an error 
( f the or ler of x/i25«* of its own value 
hirst approximation 


-J (n + 6) 


( 3 ) 


This approximation was tested on a comparatively 
small value of n w 10 log 10 1 6 5597931 t e 
10 1 -36’ 9051 

Mr Sopei s first approximation v /2*-{(n + J)/e} H +' 
givts 1 og 10 1 656141555 xe 10 3643221 

1 he correct value is 362 8800 the error in the 
first cise is only 251 while the error in the second is 
14 421 ^ 

Extending the idea we come to consider the 
Second Approxim ition In the Bntish Association 
Report for 1883 p 407 Prof A R Torsyth deduces 
1 very pretty result for n 


This compact result is obtained by a process which 
is essentially the same as the alxxve but applied to 
the second term of the exponential instead of tne first 
If we attempt to find a so that this term may be 
zero it is necessary to solve a quartic in i/a(«jr) 

36X 4 - 24** - 24** Hw+x-o 
[The term we are considering is 

[!(?. i+a+.'-UG-T)}]^ 
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There are two positive roots, both between o and i 
The greater is the more suitable for our senes It is 
very nearly equal to unity and it was found to be 
very nearly 32/33 » 

As a second approximation n I is then equal to 

» 

where 1/0 = 32/33 

From this expression, which is affected by an error 
of order - 1/360 n*. jw* was calculated 
10 ' a 362,8806 (an error of 6) 

The approximation (4) gives 

xo [=362,8787 (an error of 13) 

From the ongmal value of a, the second approxi- 
mation will be 

The error in this case will be less than 1/2000 x »■ 
of the whole 
(6) gives 

10 l = 362 8801 (an error of 1) 

Forsyth s approximation (4) has an error of order 
1/240X* It will be seen that the first approximation 
(3) is a remarkably good one and the expression is 
quite good for calculation purposes The value of n 1 
may be calculated in a very snort time 

Mr Soper’s expansion, taken to the same order 
as (4), gives 

10 I = 362 8792 (an error of 8), 
with an error of order 1/40011* The second approxi- 
mation (6) derived in the same way as our first 
approximation is exceedingly accurate, and is better 
•than that of (4) , it is also better than Mr boper s, 
which in turn is better than Prof Forsyth s (4) 

Prof K Pearson has given m Btometnka vol vi , 
a very close approximation to the value of n 1 Ihis 
takes account of terms up to r/*i* and partially of the 
term in r /«* 

= 0 3990899 + J log w 

+ 080,929 sin 23 -£ 23 (7) 

On evaluating xo 1 by means of this expression, 
it is found that the exact \aluc is given to the nearest 
umt 

My chief aim in this note has been to show that a 
very good first approximation may be obtained 
without the use of any terms of the exponential and 
that the resulting expression is useful for computing 
factorials 

It may be of interest to give the values of 1 1 2 1 
and 10 1 found from these approximations m a single 
table 



(j) at Proust 
Note 

U> Fonyth 

(7) Pearson 

Euct 

2 1 

10 1 

x 00248 

2 00266 
362,9031 

99883 
199948 
362 8784 

9995 * 

I 99996 
362,8800 

1 OOOOO 

2 OOOOO 
302,8800 


James Hfnderson 

Biometric Laboratory, 

University College, London. 
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Dr. Ksmmsnr’s Alytes. 

May I reply in a few words to Dr Bateson's brief 
letter on Kam merer s Alytes, which appeared in 
Nature of June 30 ? 

Dr Bateson states that when the nuptial callosities 
of genera allied to Alytes are described as appearing 
on the " inner *’ sides of the fingers, the worn 
" inner ” means the radial side and not the palmar 
surface 

This is quite true but the callosity on the radial 
edge of the finger involves the palmar surface also, 
as Dr Bateson may convince himself by inspecting 
Boulenger’s figures, and as, indeed, is demonstrated 
to every student when he is shown the nuptial 
callosity of the male Rana 

Further, I learn from a lett er from Dr Kammerer 
that in the specimen of Alytes at the Lmnean 
Society, the callosities extend round the radial edges 
of the fingers on to the dorsal surface, and that he 
would have demonstrated this to any one who had 
raised this point while he was explaining his specimens 
before the meeting 

Readers of Nai ure are thus now in a position to 
judge what ground there was for Dr Bateson’s 
objections E W MacBride 

Imperial College of Science, 

South Kensington, 

London, S W 7, July 4 


Molecular Interruption. 

In reply to Mr R d E Atkinson’s criticism 
(Nature, March 10, p 326) of my note on the possi- 
bility of selective molecular interruption, I should 
like to point out that so far from attempting to 
dispose of the validity of the ordinary treatment 
and claim the effect in question for “ infinite free 
path,’ I had already shown (Nature, July 22, 
vol 1x0, p 112) the reverse to be the case, and that 
such an effect is not then possible 

It is manifestly dear that it is illogical to conclude, 
however, because this is the case with ' infinite 
free path " (t e in the absence of intermolecular 
collision in the system), that it must also be true 
for a system in winch intermolecular collisions exist, 
with long free paths relative to the diameter of the 
directing vessel employed, the particular and special 
case alone dealt with in my note 
Mr Atkinson's misinterpretation appears to have 
arisen from his overlooking my words " molecules 
issuing from collision m circle O," since his statement 
" all points on their long paths may equally be 
taken as being in 0 is otherwise unintelligible 
His statement that I have admitted the length of 
the free path to be irrelevant is not correct The 
excessive downward bias to which he refers is, m 
my opinion due entirely to the fact that molecules 
proceeding from collisions (with equal probability of 
motion in all directions) are interrupted by the vessel 
before the end of their normal free path period, 
when they are moving in certain specific directions , 
and are uninterrupted throughout the whole of their 
normal flight, when they are moving in other specific 
directions a selective redirection or elimination 
of the former class which must continuously be 
leaving a corresponding preponderance of the latter — 
a conclusion which more careful calculation confirms 
Arthur Fairbourne 

King’s College, 

University of London, 

Strand, W C 2 
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Tb* Transport of Rocks 

May I ask Prof Grenville A J Cole through the 
rn ^mm of your columns how far the authority for 
the statement that the Portuguese stone was 
brought in carracks round the Cape to build the 
jutting fort on the coral shore ol Mozambique 
(Nature March 17 p 353) is to be regarded as 
trustworthy ? 

1 first saw this fort in 1911 and as recently as 
September last year I walked all round it I have - 
never been inside but I am told by Portuguese 
residents on the island that the same kind of stone 
has been used throughout m the construction of the 
fort This stone is a sandy coral rock with occasional 
afnnll pebble bands The country rock of Mo^am 
bique bland is also a coral rock identical in compoai 
tion and fossil contents— so far as one can judge by 
hand specimens and very numerous exposures — with 
that of which the fort is built This material occurs 
in vast quantities on the eastern coast of Africa and 
indeed on many tropical coast belts it is well seen 
at Mombasa and Zanzibar which island like that 
of Mozambique consists of little else The coral rock 
is not the best material for constructional purposes as 
an examination of the external walls of the 
fort is sufficient to show Can it be that this -3 
material was shipped all round the Cape ? -J 
It may be so but I find it difficult to believe *- 
E J Wayland ^ 

Tort Portal Uganda May 3 ^ 

In reply to the interesting letter from Mr / \ 

Wayland of the Geological Department of j ' 
Uganda I beg to say that my authority for / 
the statement that the fort of Mozambique /J 
was built of stone brought from Portugal is I /f 
the ummti ailed article in the Encyclopaedia I / 
Bntanmca 11th ed vol 18 p 949 where \J 
we read There are three forts of which 
the principal St Sebastian at the northern 
extremity of the island was built in 1510 , 

entirely of stone brought fron Portugal ‘«V“‘ 

I have examined the coral rock hero and at 
Mombasa and as Mr Wayland states it is 
not attractive for building purposes I cannot speak 
as to the outer wall of the fort and it may have been 
rebuilt or refaced since 1310 It would be interesting 
now 1 1 pursue the matter in some detailed history of 
Mozambique Grfnvilll A J Cole 

On Auroral Observations 

It has been found that the green auroral 1 le is 
regularly visible in the clear night sky and Lord 
Rayleigh has discovered the remarkable fact that it 
is more intense at Terling than in the north of Fngland 
A cognate investigation which so far as I know has 
not yet been made may be suggested to auroral 
observers namely to examine how the intensity 
changes at any one place throughout the night The 
observation is doubtless a difficult one but might be 
made by exposing a senes of plates at different hours 
on a succession of clear nights It would be of great 
interest to know whether or not the intensity remains 
nearly uniform throughout the night hours 

_ S Chapman 

The University Manchester 
July 4 _ 

Gradient of Potential near Electrode* 

In Nature of March 31 p 431 Messrs H Nagaoka 
and Y Sugiura describe a method of observing the 
Stark effect m the iron arc namely m the thin layer 
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at the surface of the lower electrode This fact 
points to the existence of a considerable gradient of 
potential m thip layer 

In the course of an investigation of the radiation 
in the spark I have found by means of direct electric 
measurements the existence of a considerable 
gradient of potential m the thin layer that surrounds 
the electrodes when the sparking discharge takes place 

The discharge of 95a sparks per sec yielding an 
effective current of 24 muliamperes shows that the 
change of the difference of potential depends upon the 
length of sparks as the accompanying diagram (Tig 1) 
shows If the sparks are so short that the thin 
layers m the proximity of the electrodes which yield 
a metallic spectrum are not vet divided then there 
exists a great gradient of potential (Fig 1 I) The 
size of gradient depends first upon the nature of the 
metal forming the electrodes This is shown by the 
two curves on the diagram for electrodes of platinum 
and aluminium 

At longer sparks while among the above mentioned 
layers only a spectrum of gas appears the gradient of 
potential is much less (fig 1 II) this does not 
depend upon the nature of the electrodes 

The intermediate space marked by interrupted 


lines is diffi lit to examine Sparks ol 1 oth kinds 
generally coi c nto view 

If V | signifies tl e difference of potential for short 
sparks an 1 \ , that for long sp irks wc get for j. latinum 
and alumini ini electrodes about 

/grad V \ 10 /grad_V,\ .-5 

Vgrad V,/Pt Vgra 1 VA 1 

The thickness a of the layer where there is a 
considerable gradient of potential is small 

x 04 0403 0709 mm 

This investigation is being contmued 

S PlENKOW SKI 

Physical Institute 
I mversity of Warsaw 
Hoza 69 

The Tide* 

Thi notice m Naturi of Apnl 14 p 308 of my 
pamphlet on the tides implies that I have completely 
misunderstood the theory of the tide generating 
force on the principle of gravitation Regarding 
this I would like to present 10 your readers very 
briefly just one point in that theory Newton 
Hcrschel and many other authorities compute tile 
principal tide raising force as the difference between 
the moons attraction at the earths centre and at 
the earth s surface Now this is exactly the method 



IOO 


NATURE [July a i, 1923 


that would be employed if the sea were about 4000 
miles deep But the sea is only about 2 miles deep 
in which obviously the tide would be practically 
insensible compared with that in a sea 4000 miles 
deep The height of the tide is measured from the 
sea bottom so that whatever elevation by tidal 
action of that bottom which takes place is not added 
to the height of the tide at all Why then should 
the action of the tide raising force beneath the 
bottom of the sea be added to that action within 
the sea itself (as is invariably done) to obtain or 
explain the ocean tide ’ 

There are many other points of the tidal theory 
discussed in the pamphlet referred to which are 
equally difficult of explanation according to the 
theory of gravitation To a statement of these 
difficulties it is really a rather unsatisfactory answer 
to say merely that tlieir presentation betrays a 
complete misunderstanding of the theory tacts 
should be given to show ol just what the misunder 
standing consists and truly such facts would not 
be a waste even of the columns of Naii re but would 
undoubtedly prove edifying to many of your readers 
besides the present writer 

The Tides pamphlet will be sent free on request 
to any one interested Evan M T tnnan 

Corvallis Oregon USA 
May 26 


To any one who understands the theory of gr-ivita 
tion Mr M Lcnnan s letter is a complete justification 
of the note To those who would think that there 
might possibly be something in it nothing less than 
chapter v of Sir G H Darwins popular book on 
tides would be of any use Ihere are too many 
important and pressing deman Is upon the space of 
Naiuri to permit a full discussion of the points put 
forward by Mr M Lennan Wo can only remvrk 
that the tides are due to the difference between the 
response of the oceans and the solil earth to the 
attractions of the sun ind moon 1 he motion of the 
solid earth as 1 whole is determined by the forces at 
its centre so that the differential motion of the 
oceans is determined by the vectorial excess of the 
forces at the earth s surface over those at its centre 
Of this excess it is the component tangential to the 
earth s surface which is effective in producing the 
tides Ihk Writtr o* the Noth 


Barometric Pressure In High Latitudes 

In his letter (Nati rf May 12 p 634) on the 
subject of the causation of anticyclones recently 
under discussion Mr It M Declcy makes two 
statements which cannot on the most liberal inter 
pretation of their fice value be reconciled with the 
real facts of the case as they are well known to 
meteorologists 

First of all he says Another cleir effoct of 
surface temperature is the fact that the North Pacific 
cyclone and the North Atlantic cyclone (the eves of 
the North Polar cyclone) are more powerful during 
the summer thin they are during the winter 
This is in direct opposition to the truth as any one 
will find who refers to charts of mean pressure for 
January and July wherein he will find the Icelandic 
and Bering Sea minima greatly accentuated m winter 
and nearly obliterated in summer Moreover these 
mean or average charts are merely the generalised 
expression of one of the most obtrusive facts of 
seasonal climatology namely the frequently violent 
cyclonic mood of the North Atlantic ocean m mid 
winter and its generally much milder state at mid 
Bummer together with the many more gales we 
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experience in England in December and January than 
in June and July 

Secondly Air Deeley refers to the striking facts 
that throughout the year the neat low pressure areas 
are over the frigid poles Now though there may 
be relatively low pressure with cyclonic circulation 
at higher atmospheric levels round the poles the 
modern work of Dr G C Simpson for the Antarctic 
and of Prof Mohn for the Arctic indicate that the 
surface pressure at both poles is relatively high 
supplying an outflow of air towards the low pressure 
belts about latitudes 6o° N and S In the Antarctic 
there is a true glacial anticyclone in the Arctic the 
land areas round the polar basin complicate the 
distribution of pressure but the pressure over that 
basin is relatively high throughout the year parti 
cularly in winter when it luudhftbp interior glacial 
anticyclone of Greenland with tR<T continental anti 
cyclone of Siberia 

Moreover if the Polar Front theory of Prof 
Bjerknes is true — and though there ore justifiable 
doubts as to whether that theory is a full dvnamical 
explanation of cyclonic circulation no weather fore 
caster will dispute that it provides an excellent geo 
graphical background of reference for the facts associ 
ited with that circulation — there must on the iverage 
be relatively high surface pressure about the poles 

With regard to the effect of surface temperature 
on pressure it is quite true (as Mr Deeley observes) 
that in the northern hemisphere where tlere are 
such violent contrasts of continent and ocean the 
continents command the excess of air in winter on 
account of the cold but lose it to the oceins in 
summer on account of the heat But this relation 
ship between surface temperature and pressure is 
only very rough There cannot be high or low 
pressure ei eryukere and the actual result is a 
highly complicated regional compromise If the 
northern hemisphere were all land or all water 
there could not be those marked seasonal or monsoonal 
disturbances so conspicuous on the January and 
July charts of mean pressure of tho simple dynamic 
belts of wind and pressure namely low at the equator 
high at about 30° N ind S low again at about 
60 4 N and S high again at the poles to which one 
gets an approximation on the annual chart and 
also on those for April and October One must 
grant that the circulation of tho atmosphere is 
initiated and maintained by the general thermal 
gradient between the equator and tl e poles but 
the rotation of the earth and the seasonal contrasts 
of temperature between continents and oceans com 
bine to impose an exceedingly complex structure upon 
the circulation I C W Bonacina 

27 Tanza Road Hampstead N W 3 
June 14 


Ionisation Potentials of Copper and Stiver 

In their book on The Origin of Spectra Foote 
and Moliler assign ionisation potentials of 7 692 and 
7 542 to copper and silver These are calculated 
from spectroscopic data I have recently succeeded 
m obtaining low voltage arcs in the vapours of these 
two metals tor copper a voltage of 7 8 was found, 
agreeing with the value given above as closely as 
one would expect from olwerv ltions on a low voltage 
arc For silver vapour however tho value found 
and verified by many observations was 60 volts 
There were indications of a resonance potential at 
about 3 1 volts 

This work is being continued especially into the 
spectroscopic region A G Shenstone 

Physical Laboratory 

University of Toronto 
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The Problem of Cancer 


O NCE again the public u being made to focus its 
attention on cancer through the activities of 
the recently constituted British Empire ( anccr (.am 
paign The object of this so called campaign is to 
collect large sums of money which will be dev ited to the 
further study of this disease which annually sweeps 
away about 40 000 people in England and Wales alone 
The new campaign is taking plat e under the direction of 
a committee which has been described as influential but 
we search in vain for evidence that the committee as a 
whole possesses the necessary qualifications to direct 
or to suggest research on what is admittedly one of the 
most difficult problems m biology There can be no 
harm m raisin„ money for medical research — it is in 
fat t a highly praiseworthy object — but m the interests 
of those who have provided the money it is essential 
that it should be used m the best way and it does not 
appear thit the new committee composed largely of 
medical men practising among the political wealthy or 
anst erratic sections of the commumtv is a suitable one 
to direct cancer research 

The rattott dttre of the new committee is indeed 
obscure for there already exists an Imperial scheme 
the Imperial Cancer Research Fund— which has been 
h ird at work with the problem of cancer for twenty 
v cars This committee is under the presidency of the 
Duke of Bedford who as a bellow of the Royal Society 
and a man of sciem c, has assoc 1 ited himself very closely 
and practically with the problem for many years In 
addition to a large general committee of Imperial 
flivour there is also on executive committee specially 
composed of men m the highest ranks of the profession 
pra tical and scientific The work of the Imperial 
Cancer Research bund is universally admitted to be of 
a v ery high order, and although it has not been possible 
to elucidate the cause or causes of malignant growths 
a flood of light has been thrown and many foolish views 
have been exposed and confuted by the researches 
first of Bashford and later of Murray who hive been 
the s icntific directors of the Imperial Cancer Research 
Hind Their work has placed the Fund in the forefront 
of institutes devoted to the special study of cancer 
It is difficult to understand why a second cancer fund 
— also Imperial should be started to do the same work 
as ih it which has already been admirably done by the 
first and older Imperial Cancer Research Fund From 
several sides comment has been made on this apparent 
ana hrorusm and it has been suggested that while the 
new campaign might collect money its distribution 
should not be left m the hands of the new committee 
but should be dealt with by scientific bodies like the 
Royal Society or the Medical Research Council acting 
alone or in co operation with the Imperial Cancer 
Research Fund , for after all the problem is one of the 
most difficult now being studied in science 

Thb Position or Cancer Research 

The subject has passed beyond the realms of clinical 
observation and clinicians do not possess the requisite 
education either to add to or even to supervise work 
which demands highly trained biologists It is, indeed, 
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becoming mtre and more apparent that cancer is 
not merely l human problem but one of general 
biology 

1 here was a time when the word tumour was used 
to include almost every kind of abnormal swelling that 
was more or less circumscribed A great many such 
swellings have new 1 cm separ ited iff as tliev have 
proved to be of inflammatory nature Tvcn among 
true tumours a distinction has been made into those 
that arc benign and those that are malignant Formerly 
tumours were classified according to their shape or con 
sistencc and m iny terms employed in this period still 
prevail althoug) with an altered significance Examples 
of this kmd may be cited in such names as fungus 

polypus cncephaloid and sarcoma Fven 
the word canter is derived from the supposed 
rcscmbhnte of the cut surface of the tumour to the 
spreading limbs of a crab 

Up to the first third of last century it was commonly 
held that cancers and sut 1 like tumours were something 
foreign to the 1 odv but with the discovery of the tell 
Theodore St hwann showed that there was nt thing m 
any tumour that was redly heterologous His re 
searches continued bv Icbert were immensely ex 
tended by Virchow 1 1 his ^reat vork Die krankhaften 
Geschwi Iste (1863-67) to which but little has been 
added or subtracted from a purely pathological view 
point He show d that every tumour is the result of 
a tissue forming function derived from the constituents 
of the I dy and the real problem of tumour formation 
to day is to find w hat starts this and causes the tissues 
to behave in an abnormal way 1 very tumour repre 
sents a brea h in the continuity of some tissue so that 
although arising in a tissue uid due to the proliferation 
of that tissue the new growth tumour or blastema as 
it is called is really inimical to the well being of the 
tissue Its growth is progressive and unlimited The 
cells of which every tumour is composed are bolshe 
vistic anarchic d or lutonomous m varying degree 
I he laws that govern the bthauour of the tells of a 
tissue towards each other or other cells are violated 
The tumour cells art in sime mysterious wav set free 
from rc straining influence , and having attained their 
liberty behave in a note us rati er than an orderly 
manner Although it is common to speak of cancer as 
something special there is the same process at work in 
all tumours but the degree of autonomy vanes in <ach 
If left to themselves even the most innocent tumours 
grow progressively and may become harmful m \ irtue 
of their magnitude Some of the largest tumours 
known are benign m a clinical sense while some 
of the smallest in point ol size mav 4 >c of deadlv 
malignancy 

Basing the classification of tumours on their ongin — 
histogenesis— Virchow separated them into three great 
classes according to their components In his first 
group — simple histioid tumours — there was only one 
tissue whereas in the second or organoid tumours two 
tissues were involved one being connective tissue the 
other epithelial In his third group— teratoid tumours 
—the new growth was composed of several tissues 
arranged in organ like fashion Whatever starts the 
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cells off, the later growth of a tumour is due to the 
division of its cells As this growth proceeds, one of 
two things happens Either the tissues become pressed 
upon and flattened out so that the tumour is said to 
grow ‘ expansively/’ or the tumour cells invade the 
other tissues, gradually destroying them, and finally 
insinuating or infiltrating themselves into lymph- 
vessels or blood-vessels Thus they may be swept 
away and transported to the most remote ends of the 
circulation, where, being arrested, they again start to 
grow and produce a secondary or daughter tumour 
which is a copy more or less perfect of the primary 
growth 

It is this last peculiarity which compels us to 
place true tumours or blastomata m a class outside 
the swellings caused by inflammatory processes, even 
although the latter present a certain superficial re 
semblance to blastomata The tumour cell itself is 
or carries the actual exciting agent to continued cell 
growth, and it is when we come to the question of the 
cause of this extraordinary cell growth that we are in 
Cimmerian darkness We do not know whether there 
is one or many causes of new growths, and our methods 
of treatment, especially of the more autonomous or 
malignant growths, are hopelessly defects e 

Theories of the Origin or Malignant Growths 

Naturally, various causes of malignant growths have 
been suggested and three at least have been seriously 
studied , namely, irritation, the action of a parasite, 
and embryonic aberration 

(i) It is widely held that some irritation, physical 
or chemical, applied over a long period ma> incite 
the cells to unusual growth, which ultimatel) takes 
an abnormal blastomatous course In the last few 
years, many experiments have concurred to show 
that tar products may be active motors to tumours 
both in men and animals Cancers m man are not 
infrequently to be seen m association with some 
chemical or infective irritation 

(a) A second current of thought has centred round 
the possibility that tumours, and especially cancers, 
are due to an exogenic parasite of some kind From 
the structure of primary and secondary growths it is 
necessary to assume that if there is a parasite it must 
not only incite the cell to division, but also actually 
be intracellular, for the cells of a secondary distant 
tumour are the descendants of those that compose the 
primary tumour For example, a cancer may arise 
from the liver It is composed of liver cells , it may 
actually, although in an imperfect way, secrete bile 
Such a tumour may be earned to the brain, and there 
we again find that the tumour is composed, not of 
brain but of liver cells, and it may actually produce 
bile If such a tumour is due to a parasite the latter 
must be inside the tumour cells Many attempts have 
been made to find parasites It must be admitted, 
however, that up to the present no one has found a 
parasite in the cells of a tumour which produces a 
similar tumour in the homologous or heterologous 
species 

(3) The failure to find a parasite led to another 
theory — that tumours arise from some embryonic 
aberration This view is associated with the names 
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of Durante and Cohnheun, and in certain cases is un- 
doubtedly to be accepted as the probable cause, if it 
is agreed that there » a high degree of specificity among 
cells There is much reason to believe that cells 
retain their specific characters, or, as Bard has expressed 
it, “ Ornms cellula e cellula ejusdem generis ” If this 
is correct, as it appears to be, one can explain the 
occurrence of heterotopic tumours best upon an 
embryological basis Thus the occurrence of a tress 
of hair, a tooth, a piece of cartilage, and fragments of 
lung or intestine in a dermoid tumour of the ovary of 
a virgin is explicable best on some embryological 
aberration It is impossible to believe that the 
occurrence of 1000 teeth m a tumour of the jaw can 
be produced by a parasite 

While, however, Cohnheun Frlftory may explain 
some growths, there are others which do not come into 
this category The degeneration of the process of 
growth, which is one of the mam features of tumours, 
is evidently some very fundamental process, for 
growths benign and malignant are found in all animals 
from fish upwards Although this fact does not explain 
the cause of cancer, it dispels many of the foolish 
theories which have been brought forward to explain 
cancer in man 

Up to the present time, the histological structure 
of tumours has been very extensively studied all 
over the world, but it is increasingly apparent that 
this method alone has great limitations In con- 
sequence, it has given way to the study of malignant 
tumours which can be successfully transplanted from 
one animal to another of the same species Many 
facts connected with the origin and spread of, and 
immunity to growths have been established by this 
kind of investigation 

In more recent times the physiological processes 
in cancer tissue have been investigated, as well 
as the production of malignant tumours m animals, 
by the application of chemical substances like tar or 
the chemical substances produced by the concurrent 
development in the animal of certain animal parasites, 
as was shown by the extended researches of Johannes 
Fibiger in Copenhagen 

Another line of work has concerned itself with the 
growth of tissues in vttro It is probable that much 
light will be thrown upon the whole of the blastomatous 
processes by work of this kind The field of cancer 
research in man is limited on account of the fact that 
he is outside the pale of experimental analysis Methods 
of treatment may be tried to cure such a desperate 
disease, but it is reasonable to demand that there should 
first be some experimental basis for the treatment 

The mam point, however, is that all over the world 
the highest class of scientific workers are busily engaged 
in trying to solve one of Nature’s great mysteries which 
affects both man and almost all known animals 
Cancer is a dreadful, inscrutable disease, and, however 
blunted medical men become from constant associa- 
tion with other diseases, they never become immune 
to the sufferings of the cancer patient Although the 
mam cause of the trouble is unsolved, it is not to 
be imagined that the research world a standing still. 
On the contrary, there is everywhere a pulsation which 
indicates that we aft getting nearer the solution of the 
mystery W B. 
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The Rotation of the Earth and its Influence on Optical Phenomena 1 

By Prof H A Lorentz For Mem R S 


'T'HERE an different ways ui which by means of 
1 optical phenomena the motion of a system can 
be deterted I shall speak of them successively with 
a view especially to the rotation of the earth briefly 
considering also the optica] effects that are due to 
the annual motion which can be taken to be a trans 
lation 

1 Dopplers Principle —In the first place there 
is Dopplers principle If r is the distance from a 
luminous source to an observer (or to the slit of the 
spectroscope) v T -dr/dt the relative velocity in the 
direction of the line r and n the real frequency of the 
light emitted by the source the observed frequency 
willben+fet where 

8 *- - ~tt 

c being the velocity of light The correspond ng 
change of the wave length X is given by 

«X-*A 

c 

The velocity of the earths translational motion is 
30 km /sec 1 e ■ nr J inr c It can give nse for vellow 
light to a change m wave length of about half an 
Angstrdm unit The displacement of spectral lines 
produced by it is perfectly observable in fact star 
velocities of some 50 km /sec are measured with a 
considerable precision 

If the observed shift of the spectral lines of a star 
is corrected for the motion of the earth one finds 
the velocity of the star with respect to the sun In 
the case of many spectroscopic binaries the determina 
tion of the elements of their orbits would be wholly 
impossible if the motion of the earth were not taken 
into account 

The velocity of a point of the earth s surface due 
to the rotation is much smaller than the translational 
velocity Even for a point on the equator it amounts 
to no more than o 46 km /sec The displacement of 
a spectral line corresponding to this is for yellow 1 ght 
about o 009 A U 1/660 part 
of the distance between the 
D lines This can scarcely 
be observed If it were some 
what greater one would see 
that the lines in the solar 
spectrum lie somewhat more 
towards the violet at sunrise 
than at sunset It must be 
remarked that the conse 
quenoes which one draws from 
f a 1 Doppler s principle would re 

mam true whatever might be 
the state of motion existing m a medium surrounding 
the earth The question only is whether two successive 
vibrations emitted by the source take equal or unequal 
times to reach the slit of the spectroscope 
a Huygens s Construction —In the second place 
^propagation of waves and rays of light may be 
modified by a motion of the system a modificat on 

«t Unhrwltr Cotta*. UotvWtaty 0 < Loodoo m 
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that can be found by means of Huygens s construction 
Let Sj (Fig 1) be the wave front 1 1 the surface that 
is reached at a certain time t bv a vibration emitted 
bv the source at some previous instant Then around 
each point AAA' of 
Sx one can describe the 
elementary wave formed m 
a time dt The surface S. 
tangential to them all will 
be the new position of 
tl e wave front The lines 
AC A C joining the 

centres of the elementary „ 
waves to the points where 
thev are touched by S, f» . 

are elements of rays k of 

the 1 nes which determine the lateral limitation of 
beams of 1 ght The velocity of a ray is given by 



AC 
" dt 


<*> 

and the coi rse of a ray of light s between two given 
points A and B u> determ ned by the condition that 


<«) 


it 


is a min mum (Fermat s principle) 

This general method can be appl ed to the case of 
ether moving through the diagram with respect to 
which one wants to know the propagation of light 
The elementary wave around a point A (Fig a) is a 
sphere will rad us cdt (c velocity of light m ether) 
but drifting along with the ether The centre of the 
sphere will be at B if AB is in the direction of the 
velocity v with which the ether moves across the 
d agram and has the length vdt From the triangle 
ABC one finds if 9 is the angle BAC between the 
velocity of tl c ether and the ray AC and if terms of 
the order (v/c'f are neglected 

ds ds v 

u~7~t? c °* eds ( 3 ) 

The figure also shows to what extent the ray AC 
deviates from the normal BC to the wave front 
3 Stokes s Theory of Aberration —In this 
theory it is supposed that the ether is set m motion 
by the earth like an incompressible fluid the velocity 
of the ether at any point of the surface being equal 
to the velocity of the earth At some point P just 
outside the region where there is an appreciable 
velocity of the ether the light coming from some 
star S will have its wave front at right angles to PS 
The above construction pves the direction of the ray 
t e the direction in which the star is observed the 
result agrees exactly with that of the well known 
elementary theory of aberration Stokes further 
supposes that the motion of the ether is lirotational, 
so that 1 depends on a velocity potential In thii 
case (3) shows that (a) may be replaced by (i/c)/d* 
plus a term that is independent of the path the ray 
of light is therefore a straight line and the ordinary 
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theory of aberration not only holds for the point P, 
but also for the point where the rav reaches the surface 
of the eirth 

Stokes s theory cannot, however, lie maintained, 
because the two assumptions that there is a velocity 
potential and that all o\er the surface the ether has 
the vcloutv of the earth contradict each other 

4 Emm Whirls— It can be imagined that a 
rotating planet is surrounded h\ a whirl in the ether 
If definite assumptions are made concerning the 
distribution of velocity in this whirl one can determine 
the deviation of a ray passing through it and the 
amount of diurnal aberration thus produced 

There is another phenomenon still by which one 
could detect an ether whirl If the planet Jupiter 
were surrounded 
by a whirl, there 
would be a devia- 
M tion that could be 
*•2 t observed in the 
case of the occul- 
tation of a star, 
and that is found 
to be quite ap 
preciable if plaus- 
ible assumptions 
concerning the ex- 
tension of the whirl 
be made Nothing 
of the kind has 
This speaks in favour of the 
hypothesis that the ether is not set m motion by the 
plane* 

5 Fresnei s Theory or Aberration — bresnel 
assumed that the earth is absolutely permeable to the 
ether, so thit it can pass through the ether without 
in the least setting it m motion So far as the subject 
of this lecture is concerned, this assumption leads to 
the same results os the theory of relativitv The 
annual aberration is now immediately explained by 
wbat was said m § 3 As to the daily aberration it 
is determined m the same was as the annual aberration 
by the motion of the observer If an astronomer 
placed at a point on the equator observes a star 
situated in the plane of that circle, at an altitude h, 
the aberration amounts to o ja' xsin k It would be 
possible to observe it if the distance of two stars far 
apart could be measured to within 01' If, for example, 
two stars A and B in the plane of the equator follow 
each other in their daily motion at a distance of 6o°, 
their distance will be diminished by o 16' when A has 
reached the zenith, and increased by the same amount 
when B has reached that jx»nt In reality, however, 
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the existence of the diurnal aberration has not been 
proved, though astronomers correct their observations 
for it 

6 Michel sOn s Interference Experiment — Prof 
Michelson has devised an experiment in which two 
rays of light propagated m opposite directions along the 
sides of a great triangle ABt (Fig 3) in a horizontal 
plane are made to interfere , Mj, M, are mirrors, 
P a dividing plate of glass , the course of one ray is 
LAI BAQ, and of the other LABCAQ 

In general, let L and Q be any two points having 
a fixed position in the figure, whic h is attached to the 
earth The ether (supposed not to share the earth’s 
rotation) has a motion through the diagram, consisting 
in a rotation about the axis of theearth From what 
has been said in § 2, one can dWSife the time that is 
required for the passage from L to Q Let s be the 
course of the rav if there were no rotation, s' the actual 
course One has to calculate the value of (2) for s', 
but if one neglects terms of the second order, one 
can substitute for it the value for the path s, because 
the integral is a minimum for s' The influence of 
the earth s rotation is given by the integral of the last 
term m (3), and is found in the c asc of Fig 3 to be 
proportional to the area of the triangle ABC, to the 
angular velocitv of the earth, and to the sine of the 
geographic tl latitude The effect would be of equal 
magnitude but of opposite sign for the two interfering 
rays, and so the position of the interference fringes 
will be slightlv changed by the rotation of the earth 
It may be hoped that it will be possible to observe 
the effect by a suitable method of observation 

7 An Imai inary I xffrimknt — Suppose two 
parallel metallic wires (perfect conductors), such as 
arc used in I cclier s experiment, to be placed round 
the equator of the earth, each forming a closed circle 
I ct standing electromagnetic waves be produced 
between these wires One may confidently expect 
that the loops and nodes will travel around the earth 
from east to west m 24 hours and this can be con 
sidered to be a proof of the earth’s rotation 

If the statement that the earth rotates is to have 
any meaning one must assign some system relatively 
to which the rotation takes place If the imaginary 
experiment were performed with the result just 
mentioned one could say that the earth rotates 
(1) relatively to the loops and nodes, (2) relatively 
to a system of co ordinates in which light is propagated 
in straight lines with the speed c, (3) with respect to 
the stationary ether in which the loops and nodes 
have their seats, or (4) with respect to the fixed stars 
by the influence of which the position of the loops 
and nodes is determined (Mach, Einstein ) 


A Large Refractor for Johannesburg 


By Frank Robbins 


T WENTY years ago, and soon after the close of 
■*- the Boer War, the South African Association 
for the Advancement of Science petitioned the Trans 
vaal Government for the establishment of an observa 
tory for the sciences of meteorology and astronomy 
The replv was immediately favourable as regards 
meteorology, but it was not found possible to organise 
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an astronomical department for some half-dozen years 
or so In the meantime, by loan or by gift, a few 
instruments were obtained, and quite soon attention 
was forcibly directed to the very exceptional climate 
and sky of Johannesburg by means of work Actually 
done there by the aid of a modest 9 inch refractor 
In consequence, early in 1909 the Minister for Lands 
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mode provision m hu estimates for the erection of a 
visual refractor of 26 inches clear aperture and a 
contract with Sir Howard Grubb and Sons Ltd was 
signed in November of that year Discs for the 
objective were ordered at once from France but the 
production of optical glass of that size is a slow and 
uncertain process, and in 1912 efforts were made to 
obtain a supply from Messrs Chance Bros and Co 
Ltd of Smethwick, near Birmingham 

Inals and disappointments followed parallel and in 
senes too At this time Sir David Gill the designer 
of the telescope had inspected the equatorial and 
reported Nearly complete and exceedingly satis 
factory — this was in the summer of 1912 There 
followed two years full of hope passed m fresh efforts 
and expenments Then the Great War put a stop to 
everything The Armistice came at last and when 
the smoke of battle cleared away it was found that the 
Admiralty had silently transferred Sir Howard Grubb s 
workshops from Rathmines near Dublin ti St 
Albans and there in the confused heaps of material 
tools patterns, periscopes range finders, and waste 
lying on the new workshop floors it was said the 
famous telescope was lying dismembered and for the 
m st part unrecognisable 

It was necessary to start again not quite from the 
beginning but very nearly so, and this necessitated con 
fercnces new estimates and references to Pret >na but 
finally order arose out of chaos 1 resh contracts were 
made m November 1922 and in the following March 
Messrs ( hance Bros reported complete success 
On their invitation a few astronomers journeyed to 
Birmingham to view these long desired dists and there 
the visitors experienced moments nay minutes of 
tension The room containing this precious optical 
glass proved unsuitable for the examination so twi 
workmen earned the flint disc weighing some 240 II s 
in their four bare hands through a narrow dotrway 
a ross an uneven floor wendm B their way between 
great blocks of glass into another room Perhaps it 
was not as dangerous as it looked but to the interested 
spectators it seemed a passage penlous where the 
lalour of thirteen years might have been lest by an 
unluckv step 

These two discs when tested for striae and annealing 
satisfied the optical expert and they were taken to 
St Albans where the rough grinding of the fl nt is 
proceeding as shown in Fig 1 To the objective it is 
intended to give the form now generally familiar to 
astronomers a double convex crown fronts the stars 
and is followed at a distance of some six inches by a 
double concave flint, the fourth surface being of 
extremely long radius In its mounting a close fitting 
sliding band will make it possible to clean either or 
both the inner surfaces, and here it has been essential 
to pay special attention to the complete exclusion of 
dust of which Johannesburg easily obtains its sliarc 
The rough discs measured 26} inches and are to yield 
a finished objective of 26 inches clear, with a focal 
length of, say 35 feet, giving a ratio just over 16 

The dome for the telescope has been ready and in 
position for so long that its appearance m any photo 
graph of the outskirts of Johannesburg must be quite 
familiar to many A good photograph of the whole 
instrument on its equatorial as it stands in Fleet Works 
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St Albans cannot be obtained, and yet it is probably 
the most frequently photographed telescope in the 
eastern hemisphere since Christmas last views of it 
have appeared in two of London s leading newspapers, 
hut each time it has been as< nbed to Russia and on the 
first occasion it was even described as the largest 
telescope m the world 

tig 2 shows the view from the south west of the 
heavy castings for the stand with the polar axis carry 
ing the nght ascension circle at its lower (north) end 
Most of the tube is visible with its central cube and the 
extension for the counterpoise I lg 3 is the breech 
piece with photographic pi tte holder It shows also 
the 4 inch finder of 60 inches focal length Tlus is 
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provided with either a vanal k bright field or with 
bright wires as desired for the particular work in hand 
Several of the circular weights are to be seen the 
removal of which will make it possible to fit a spectro 
graph if it is so desired at any time in the future These 
weights equal m all 370 lbs The motive power for 
the driving clock is a weight which falls a quarter of 
an me h every ten seconds— the rewinding is automatic 
and electric 1 he weight of the moving parts amounts 
to more than five tons but the roller bearings supplied 
and the carefully equal distribution of the mass make 
it easy for the observer to shift this load with one band 
The process of finding a famt star with this mstru 
ment is not quite as ordinarily obtains — it is more 
simple The declination clamp is released and the 
required declination reading is obtained , the instru- 
ment is then re clamped Now because the right 
ascension circle is clock dnven, it constantly indicates 
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the local sidereal tune The nght ascension clamp is the quick motion m right ascension. The slow motion 
released and the telescope shitted until the reading is controlled by the observer alone, who also holds in 
microscope shows the nght ascension of the star his hand means of adjusting the clock rate Both 
The nght ascension is then clamped and the dome co ordinates of a star are read very easily from the eye 
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opened The rising floor has a range of twelve vertical end where there is a choice of three breech pieces— one 
feet — it is not c rcular and in az muth it extends over visual with four oculars a second with a Repsold 
i*o° but always opposite the dome opening for example micrometer and a third the photographic, made by 
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when the telescope is pointing to N 370° E the rising Adam Htlger to a specification and design by Sir David 

floor or platform lies between N 30° E and N 150° E Gill No digging for a foundation is required the 

Observers being scarce provision is made to save them pier will be bolted directly to an outcrop of solid rock 
from walking < ver the edge In actual work an assistant It remains to add a few words on the environment of 
will stand at the north end of the base and in charge of this much needed addition to the meagre list of large 
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telescopes south of the equator Every one has heard 
of the Witwatenrand as the source of much of our 
gold This range of hills lies m latitude 26° n south, 
fust north of Johannesburg, and here, at an altitude of 
5935 feet, a thousand miles from Cape Town, and 340 
pfilM from the sea, is the observatory An tares is four 
minutes of arc south of the zenith, and is the only 
clock star required The average height of the bare 
meter is 2435 ins— one sixth of the atmosphere is 
below and the part remaining is here less subject to 
vagary than m almost any other part of the habitable 
globe The climate is remarkably sunny, and the sky 
u free from cloud to a very high degree Astro 
nomical observations are possible on 300 or more nights 
in each year, on 200 of these one could observe for 
ten hours continuously 

Hunk what this means, work can be planned 
months ahead with a certain assurance of favourable 


skies There are no nights wasted watching for a 
possible break in the clouds, which, coming, is gone 
before it can be utilised, but good observing weather 
in quantity, the incidence of which can be predicted 
99 times out of a 100 Cloudiness on the average equals 
30 per cent , and even in the rainy season seldom exceeds 
44 or 46 per cent Humidity for the year is 57 per cent , 
January 7r per cent , July 42 per cent Rainfall 35 to 
30 inches but there are only 85 w€t days and not more 
than 190 wet hours Of course there is a drawback 
high easterly winds with dust and such dust — clouds of 
it, equal m density to a fog but not more than two or 
three days in a year are as bad as this The seeing » 

3 )tional — not optically perfect perhaps, but so 
y ideal that the fame of its quality is spreading 
abroad, and rumours are heard of northern observers 
intending to enlarge and complete their researches by 
a sojourn in the Union of South Africa 


Current Topics and Events 


We have on several occasions expressed regret that 
no provision seemed to have been made for the dis 
play of achievements of pure science and their 
relation to industrial and Imperial development at 
the British Empire Exhibition to be held next year 
We are glad however now to be able to announce 
that at the request of the Exhibition authorities the 
Council of the Royal Society has appointed a Com 
mittee to organise a central exhibit to illustrate the 
fundamental principles of certain departments of pure 
science with special reference to the share taken in 
developing those principles by the F mpire A small 
sum of money has been placed at the disposal of the 
Committee and space allotted in the Central Pavilion 
The Committee which is a strong one represents ill 
branches of science Sir Richard Glazebrook is 
chairman with Sir Herbert Jackson and Mr F E 
Smith ns vice chairmen Mr NVoolcock the chair 
man of the Association of British Chemical Manu 
facturers who is taking the lead mg part in the organ 
isation of the chemical exhibit has become a member 
of the Committee 

Thf Fmpire Cotton Growing Corporation has 
recently been considering the necessity for organised 
research at the universities and colleges of Greit 
Bnta 1 and has decided to offer retaining grants to 
certain universities where highly specialised research 
is already going on The Imperial College of Science 
and lechnology South Kensington has accordingly 
been offered the sum of 1000I a year for a period of 
five years from October 1 the money to be devoted to 
plant physiology and plant pathology in the Depart 
ment of Botany The research work will be under 
taken m the new Botany Building recently opened 
by the Duke of Devonshire to which the Rubber 
Growers Association of the City of London sub 
senbed about 30 000 l about two years ago These 
gifts are tangible evidence of the value which tropical 
agriculturists attach to the important research work 
which is being undertaken at the Imperial College 
especially in connexion with plant physiology and 
pathology under the direction of Profs J B tanner 
and V H Blackman 
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July this vear has established a weather record 
for temperature and in many places the thermometer 
has exceeded records for many years past not only 
for July but also for any part of the summer The 
hot spell was fairly established on July 5 when at 
Kensington and Greenwich the sheltered thermometer 
rose to 84° F On July 6 the temperature at 
Kensington was 87° t and at many health resorts 
it was 85° r At Greenwich on July 7 the thermo 
meter in the shade registered 90 F and the solar 
radiation temperature was 163° b The severe 
thunderstorms and torrential rains so prevalent over 
the country on July 9 and 10 had little effect in 
reducing the temper iture and from July n the heat 
became more intense On July 12 the thermometer 
at Andover registered 94 1* and on July 12 and 13 
the temperature at Kensington was 92° F while the 
minimum night temperature registered on both 
mornings was f8° h At Bath on July 12 and 13 
the thermometer registered 93 0 h and 92 0 F re 
spectively On the night of July 12 13 the minimum 
temperature was 71 F at Hastings and Brighton 
At Kew the maximum temperature was 8o° b or 
above for ten consecutive davs and 91 F recorded 
on July 13 is a record for July while on the same 
day 96° I at Camden S juare is the highest tempera 
ture reported to the Meteorological Office during the 
warm spell These temperatures fall somewhat 
short of the Iondon readings during the abnormal 
summer of 1911 when ioo° h was recorded at 
Greenwich and 95 0 t at Kew on August 9 A new 
type of pressure distribution set in over the British 
Isles on July 14 and a drop of temperature occurred 
in most parts of the country 
The following elections to Beit Memorial Fellowships 
for Medical Research have been made the general 
subject and place of research being given after each 
name — Senior Fellowship I> D Keilm the life 
history of parasitic Protista and the physiology of 
parasitic Metazoa at the Molteno Institute for 
Research in Parasitology University of Cambridge 
Fourth \ear Fellowship Dr Katherine H Coward 
the processes of metabolism nutrition and growth of 
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young animals particularly with reference to the so 
called deficiency diseases such as nckets at the 
Biochemical Laboratory Institute of Physiology 
University College University of London Junior 
fellowships Dr J M H Campbell Oxygen consump 
tion and pulmonary ventilation during and after work 
m chronic heart and lung disease total metabolism 
and efficiency of work m these and other diseased 
conditions changes in the capillary circulation in 
the slun in certain chronic nervous diseases at the 
Department of Physiology Guy s Hospital I ondon 
Mr C G I ambie Influence of insulin upon f it and 
protein met lbohsm observations upon the fate of the 
sugar which disappears from the blood in hvpoglycaimia 
produced by insulin at the University of Fdmburgh 
Mr W H Slater Determination of the molecular 
weight and heat of combustion of glvcogen an in 
vestigation of cell mechanism under anaerobic condi 
tions in the Physiological Laboratory University of 
Manchester and the Institute of Physiology Umver 
sity College I ondon Miss D S Bussell The relation 
of renal efficiency tests to the morbid anatomy and 
histology of kidneys at the Pathological Institute of 
the I ondon Hospital Mr C P Stewart Investiga 
tion of the methods of isolation and chemical constitu 
tion of thyroxin the liver perfusion of substances 
related to histidine in the Department of Medical 
Chemistry University of Edinburgh Mr H J 
than non The study of certain fundamental dietary 
factors in the nutrition of living organisms at the 
Institute of Physiology 1 niversity College I ondon 
Mr W Smith and Mr I B Winter Investigations 
on general metabolism in health and disease with 
special reference to the metabolism of carbohydrates 
search for alternative sources of insulin notably from 
yeast at the Biochemicil Laboratory l niversity of 
Cambridge Miss D Jl Stcabben Investigation of 
the mechanism of response to injection of colloidal 
substances at the Lister Institute of Preventive 
Medicine C helsca G irdcns SW ind King s College 
(London) I by siological I alwratory Mr C S 
Hicks Investigation of the causation of goitre from 
a biochemical point of view such as a close exatmna 
tion of the relitionship of iodine in foods to the 
incidence of goitre the chemistry and ph irinacology 
of substituents in the thyroxin molecule from the 
point of view of the physiological action of thyroxin 
at the Balfour I aboratory University of Cambridge 

Thf C ourt of the Salters Company has appointed 
Prof A Smithells to be director of the Salters Institute 
of Industrial Chemistry 

Wi regret to announce the death on July 15 of 
Sir Henry Hoyle Howorth IRS a trustee of the 
British Museum since 1899 at the age of eighty one 

The diamond jubilee meeting of the British 
Pharmaceutical Conference and a meeting of the 
International Pharmaceutical Federation will be held 
in I ondon on July 93 27 

The Royal Danish Academy at its last annual 
meeting elected the following honorary foreign 
members Prof Albert v Le Coq of Berlin Profs 
Char her J Forssman and C VI First of Lund Dr 
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F A Bather of the British Museum and Prof F O 
Bower of Glasgow 

At a recent meeting of the Institution of Flectncal 
Engineers the following officers were elected — 
President Dr A Russell Vice President Sir 
James Devonshire Hon Treasurer Mr P D 
Tuckett Ordinary Members of Council Mr J M 
Donaldson Dr W M Thornton Colonel T F 
Purves Mr G W Partridge Mr P Roshng and Mr 
S W Melsom 

It is announced in Science that on his retirement 
through ill health from the directorship of the 
Mount Wilson Observatory Dr G E Hale has been 
appointed honorary director I^Hale will remain 
in charge of the general policy of meobaervatory and 
Dr W S Adams at present assistant and acting 
director has been appointed director in charge of 
operations 

At a quarterly meeting of the council of the Royal 
College of burgeons of England held on July 12 
Sir John Bland Sutton was elected president and 
Sir Berkeley Moynihan and Mr H J Waring were 
elected vice presidents for the ensuing year Among 
the elections made were the following Mr H E 
Griffiths Mr V B Rcgus and Mr C P G Wakeley 
to be A ms and Gale lecturers Prof S G Shattock 
to be Erasmus Wilson lecturer and Sir Arthur Keith 
to be Amott demonstrator 

Thf Minister of Agriculture and Fisheries has 
appointed the following departmental committee to 
inquire into the operations of the Fertilisers and 
1 eeding Stuffs Act 1906 Lord Clinton (Chairman) 
Mr L Richards Bolton Mr E G Haygarth Brown 
Dr Charles Crowther Mr T Kyle Mr B S Miller 
Mr G Stubbs Dr J I Tocher and Dr J A 
Voelcker lhe committee is to advise whether any 
and if so what unendments are necessary in order to 
render the execution of the Act more economical and 
effective and to report accordingly Mr H J Johns 
of the Ministry of Agriculture and Fisheries 10 White 
hall Place S W has been appointed secretary to the 
committee 

Among the subjects discussed at the recent Inter 
national Navigation Congress at Westminster on July 
2-0 were the latest improvements in regard to signalling 
it sea and on the coast Fourteen reports were sub 
mitted to the Congress covering the current practice 
in Great Britain Belgium France Holland Italy 
Japan Russia Spam Sweden and the United States 
Reference was made to experiments earned out by 
Tnnity House m 1921 in connexion with synchronous 
signalling in which two types of sound transmitters 
were used — one a standard submarine bell and the 
other a Fessenden oscillator in conjunction with a 
wireless transmitter The signals received from these 
were of such a character as to enable the distance to 
be calculated of objects invisible m fog but within 
submarine sound range A wireless installation 
lately erected at Inchkeith in Scotland was mentioned 
as affording facilities for experimenting with direction 
messages to vessels equipped with a simple type of 
receiver gear The most important advance in light 
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house work in the United States has been the estab 
lishment of radio fog signals A plea was entered for 
the international adoption Of some system of under 
water signals by which vessels in an area of reduced 
visibility could transmit information as to their 
courses to other vessels in the vicinity as well as 
obtain the bearings of such vessels The radio com 
pass and position finder now enable ships to approach 
the coast in thick weather It remains to provide 
means to ensure the safety of vessels coasting and 
entering port The feeling was expressed tliat the 
subject of marine signalling was so important as to 
claim a larger share of the time of the next Congress 
On July 4 Professor Dr Ernst Beckmann completed 
his seventieth year He was an apothecary originally 
and changed over to the study of chemistry in 1875 
under Kolbe in Leipzig After a short stay at the 
lechmcal Highschool in Braunschweig he went to the 
University of Leipzig in 1884 where he worked first 
with Johannes Wislicenus and later with Wilhelm 
Ostwald It was about this time that Beckmann 
made the observation that ketoximes are transformed 
by pentacblonde of phosphorus into acid amides 
This Beckmann transformation has shown itself to 
be a very productive reaction for the investigation of 
the stereo isomeric nitrogen compounds At the 
same time Beckmann elaborated the well known 
methods for the determination of molecular weights by 
observation of lowering of the freezing print and 
nse of the boiling point of solutions The use of Beck 
mann s apparatus is now widespread as wtll as the 
Beckmann thermometer employed in these operations 
which combines accuracy to one thousandth of a 
degree Centigrade with a very simple regulation for 
the most \aned ranges of temperatures After 
having been for a short time at the universities of 
Giessen and Frlangen Becknann returned to Leipzig 
m 1897 and remained thereas director of the laboratory 
for applied chemistry until 191a During this time 
he showed great activity in numerous investigations 
m pure chemistry foodstuffs and drugs further he 
constructed the burners fitted with sprays which 
allow of continuous working with coloured flames 
for spectroscopic and other optical work In 1912 
Beckmann undertook the organisation of the newly 
founded Emperoi William Institute for Chemistry in 
Dahlem, where Willst&tter Stock O Hahn and Li^e 
Meitner havo done much of their work He resigned 
from the directorship of this institute m 1921 but 
is still untiring in research and literary work 
The nse and growth of scientific and technical 
journalism is one of the most characteristic features 
of modern civilisation Some day the upward trend 
of this movement must show a flattening tendency 
but of the approach to this phase there is at present 
little evidence The I ist of Senals received in the 
Library of the U S Department of Agriculture 
(Washington Government Printing Office) exclusive 
of U S Government and State Agricultural College 
and Experiment Station Publications which has 
recently been received includes no less than 5586 
distinct senals If the excluded senals were added 
to the above figure and the publications currently 
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received by the US Weather Bureau were also 
thrown in a grand total of at least 7000 senals would 
be recorded All these senals of course are not ex 
clusively devoted to agriculture but they have at 
any rate been collected with the view of the further 
ance of the work of the Department As regards the 
purely agricultural senals the list is practically a 
bibliography of the subject The auxiliary sciences 
are adequately but less completely represented The 
list which is an 8vo volume tompnsmg 358 pages 
is divided into four parts Parts x and 2 form a 
register of the entire collection Part 3 is an ad 
mirably compiled subject lassiftcation of the senals 
set forth in parts 1 and 2 This part includes the 
U S Government and State publications Part 4 is 
a regional distnbution of the data contained m parts 
1 and 2 The list is admirably compiled and clearly 
pnnted The librarians of the Department are to be 
congratulated upon its production 
RrFrHRiNc to Dr J S Owens letter in Naturf 
of June 23 p 848 regarding the hare overlying 
southern Fn gland on Derby Day Mr I *R harquhar 
son states that he made an exposure on the course 
using the widest aperture of the lens on a Rod ik film 
when the horses su Idenly appeared out of the mist 
barely a hundred yards away Ihe result when de 
veloped showed over exposure thus proving that the 
mist had not that light stopping power common to 
the normal Iotidon mist Dr J b Owens writes 
The obstruction caused l y a haze depen Is not only 
on its density but also on the length of path of the light 
through the haze The distance between camera and 
object was short and thus obstrnc tion correspondingly 
small while it is probable also that the vertical 
thickness of the haze was small and thus plenty of 
light penetrated Anti ryclonic weather which is 
often accompanied by an inversion of temperature 
gradient a little above the ground provides suitable 
conditions for a shallow dust hare The dust being 
unable to penetrate the h 1 formed by the tempera 
turo inversion may travel for great distances along 
the ground obstructing visibility of objects at a dis 
tuice but having little effect on the quantity of 
light reaching the ground from tl t sky In a London 
smoke fog both the number of particles per c c and 
their size are usually greater while the thickness of 
the laj or of fogs is probably also much greater than 
in a haze such as that on Derby Day 

Mr T H DiGGhs La Ioiche who is so well 
known by his published work in connexion with the 
Geologic il Survey of India has prepared the catalogue 
and subject in lex pf literature added to the library 
of the Geological Society of I ondon during the years 
1915 1919 This volume of 54} closely printed pages 
fills the gap in the valuable lists issued by the Society 
which are now complete to the end of 1922 Its 
pnee (10s ) is moderate and for libraries the collec 
tion of the records for several years into one con 
tmuous senes facilitates reference 1 he subject index 
occupying half the volume is a monument to the 
careful reading and judgment of Mr Digges La 
Touche and it must be remembered that for the 
period named the work represents very fairly the 
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geological literature of the world We cannot find I the mucona membrane A view somewhat similar 


here lists of the publications of geological surveys 
these are indexed under their authors and the districts 
with which the memoirs deal Maps separately issued 
are not regarded as literature but under the 
heading Maps there is a very useful list of those 
included and often concealed in printed papers with 
indications of their scales 

In connexion with the mechanism whereby pollen 
is able to induce bay fever a correspondent has 
suggested that possibly the pollen grams in the 
presence of moisture on the mucous membranes might 
protrude their pollen tubes these might penetrate 


was developed by Blackley hall a century ago in his 
famous Experimental researches on the causes and 
nature, of Catarrhus aestavus He showed that 
neither the sue nor the nature of the covering of 
the pollen can be the essential cause of hay fever 
but from prolonged observations he believed that the 
moisture on the mucous membrafie might cause the 
pollen to swell and to protrude its tube into a mucous 
gland While this might explain some of the initial 
phenomena in an attack of hay fever he was strongly 
of opinion that the obnoxious element of pollen was 
the granular matter in the centre a view universally 
accepted to day 


Our Astronomical Column. 


I argk Mfi j or — In strong twilight on the evemng 
of July 1 1 a fine meteor was seen at 9 h 9 ■ G M T by 
Mr E W Barlow of Wadhurst Sussex who con 
older ed the object as bright as Venus at its best The 
nucleus was pear si aped an 1 bluish and a Ted train 
followed it along an arc of about io° The duration 
of flight was 4 secondhand the path from 95 Herculis 
to n Ophiuchi 

Mr F H Smith of Hanwell W also saw the 
object and lesenbes the path with reference to the 
stars Altair and Antarcs The height of the meteor 
was about CO 54 miles over the English Channel 
length of path 90 miles ani velocity abo it 22 miles 
per second 

The firel all was also observe 1 by the Astronomer 
Royal and by Dr Crommehn at the Royal Observa 
tory Greenwich and they give the azimuth of the 
end point as 15 W of south 

The Spiral Nebui* as Dust Clouds — Mr J H 
Reynolds discusses in Mon Not R A S for May 
the recent suggestion of 1 rof T indemann that the 
spirals are dust clouds expelled fro-n the Galactic 
system by radiation pressure and shining by reflected 
starlight He gives a diagram of the distribution 
of the spirals and of their ra lial velocities deter 
mined by Prof Slipher The data as regards size 
inclination and radial velocity appear to fit m fairly 
well with Lindemanns theory if one adopts the 
eccentric position of the sun in the Galaxy as given 
by Prof Shapley a determination of the distances 
of globular clusters The spirals nearest to the 
Galactic centre would have the highest velocities 
but would appear small to us owing to distance 
Those nearest to us would appear large but would 
have small radi il velocities their motion being 
nearly across the line of sight There is one feature 
of the spirals however that Mr Reynolds regards 
as negativing the theory of their shining by reflected 
starlight This is the dark absorption stripe which 
is seen to cross the centre of many of the spirals 
that are seen nearly edgewise On the reflection 
hypothesis this shoull be bright and not dark 
its presence seems to prove that the illumination 
of tlie spirals comes from within them Some years 
ago Mr Reynolds put forward the view that the 
spirals were shining by reflecting the light of some 
bright body in their centre basing this on measures 
of the relative brightness of different regions He 
now repeats this suggestion and adds that it may be 
possible for the condensed matter in the middle 
of the spiral to give a spectrum of type F or G 
without being in a stellar state He quotes in 
support some recent experiments on the spectra 
given by exploded wires 
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Stars in the Milky Way and at the Galactic 
Pole — The Harvard College Circ No 242 contains 
a very interesting comparison of a MUky Way field 
with one at the South Galactic Pole made by Mr 
Solon I Bailey The aim of such investigations is 
not only to give an estimate of the total number of 
stars that exist or rather can be photographed bnt 
also to form an idea of their distribution in space 
Star gauges were made by the Herachels a century 
ago but since then studies of the distributions of 
stare have been completed by Argelander Seeliger 
Pickenng Cclona Kapteyn Chapman and Melotte 
and others It was generally deduced that there 
were only twice as many stare in the Milky Way 
as elsewhere up to about magnitude ten although 
Herechel s counts gave a maximum of about 20 times 
as many stare in the Galaxy as at the Galactic poles 
An increasing Galactic concentration with decreasing 
apparent brightness was shown by Kapteyn and a 
similar but less rapid degree of concentration was 
deduced by Chapman and Melotte Mr Bailey 
discusses photographs taken with the 24 inch Bruce 
photographic telescope at Arequipa Peru the longest 
exposures showing stare fainter than the nineteenth 
magnitude He gives a very instructive table 
indicating the relation of length of exposure to 
limiting magnitudes photographed showing that as 
the stare become fainter longer and longer exposures 
have to be made to gam every extra magnitude 
Selecting a square degree area in Sagittarius m the 
Galaxy one of the richest star fields of the Milky 
Wav and comparing this with the similar area at the 
South Galactic Pole he obtains the following counts 
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It will be seen that up to about magnitude 10 
the number of stars in the Milky Way is about 
2 5 times that at the pole After magnitude 13 
the ratio m creases with great rapidity until at about 
the 17th magnitude the ratio is more than 100 
If the stars were everywhere as dense as in this 
part of the Galaxy their number would be 2 5 billions 
while if the density were that at the pole their 
number would be 23 millions 
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Research Items. 


DEPOPULATION or PuMmVB Communities— Mr 
J H Hutton whose monographs on two branches 
of the Naga Tribes m Assam have been received 
with much favour by ethnologists reviews in Man 
m India (vol a No 4) the work of the late Dr 
Rivers on depopulation in Melanesia in the light 
of his experiences in Assam He notes that as in 
the case of the Kava of Melanesia the influence of 
missionary societies m Assam who discourage the 
use of the mild nee beer is driving their converts to 
opium The appearance of consumption in recent 
years in the Naga hills may be attributed to the 
wearing of European clothes which is also responsible 
for the spread of dysentery itch and yaws The 
absolute prohibition of head hunting has led to 
serious interference with all sorts of dependent 
activities and ultimately leads to a total lack of 
interest in life and so to the limitation of families 
or evei to the total refusal to procreate children 
These facts which corroborate the conclusions of 
Mr Henry Balfour in the presidential address recently 
delivered before the Folklore Society deserve the 
serious attention of all those who are responsible 
for the welfare of primitive societies 

Bronze Age Weapons in the Hull Musfum — 
In The Naturalist No 795 for Apnl Mr T Sheppard 
reports further valuable additions to the collections 
m the Hull Museum Some of these pieces formed 
part of the Scarborough hoard of which twenty three 
are now m the museum The new examples include 
some interesting axes and palstaves An analysis 
of one of the axes by Prof Cecil H Desch shows that 
it contains 80 35 per cent of copper 16 39 per cent 
of tin and minute quantities of lead nickel and 
sulphur 

Contraction and Dilatation ot Blood Vessll — 
Special interest has been aroused by the work of the 
Petrograd physiologist Kravkofl who is already 
known for his work on the contraction and dilatation 
of the blood vessels of surviving organs Kravkoff 
usually employs rabbits ears which retain their 
vitality for a long time Even after keeping these 
organs for several days and weeks he obtained a 
definite reaction with adrenalin In his investigation 
he devised two methods for preserving the ears As 
the ears usually perish from infection contracted at 
the cut surface he seals that end by dippmg the 
excised ears into a vessel with molten paraffin 
When the paraffin solidifies the ears stand up in 
the vessel like plants in a flower pot and in this way 
the* vital properties of the vessels are preserved for 
a long tune The second method is that of drying 
The ears axe dned m an evacuated desiccator over 
sulphuric acid until the moisture content is 5 6 per 
cent Such preparations can be kept for about three 
months and after soaking they respond to chemical 
stimuli In this way also organs of higher animals 
show parabiosis after drying It was also found 
convenient to employ human fingers from amputations 
or later from corpses for the study of the blood 
vessels These organs are just as sensitive in re 
sponding to poisons and adrenalin and can be utilised 
as anatomical specimens as well They can also be 
preserved and dried These surviving organs also 
possess the property characteristic of living animals 
chat their skin reacts to cantharadine producing a 
focus of local inflammation with a blood vessel 
reaction and tissue oedema 

The Allantoic Placenta op Marsupials — One 
of the results of the visit of the British Association 
for the Advancement of Science to Australia in 1914 
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was the establishment of a committee to promote 
the collection of material for the study of the mar 
supials with special reference to their embryology 
a task rendered imperative by the rapid extenruaa 
tion of the native fauna The principal part of the 
work of this committee was entrusted to Prof T 
Thomson Flynn of the University of Tasmania who 
gives us the first instalment of his embryologies! 
results in a memoir on the Yolk Sac and Allantoic 
Placenta m Perameles published m the current 
number of the Quarterly Journal of Mtcroscoptcal 
Science (vol 67 part 1) It was m Perameles that 
Prof J P Hill first discovered the existence of an 
allantoic placenta m the supposedly non placental 
marsupials Prof Flynn confirms ana extends 
llill s observations and endeavours apparently with 
success to reconcile the supposed discrepancy between 
the development of the marsupial allanto placenta 
and that of the primitive euthenan type maintaining 
that the difference between the two is one of degree 
rather than of land He draws a close comparison 
between the early stage of the allanto placenta m 
Perameles and that of the dog and holds that both 
can be derived from a common ancestral condition 
He agrees with Hill in attributing the absence of an 
allantoic placenta m the majority of the Marsupiaha 
t) degeneration 

The Pllis xocene of North America and its 
Vertebrates — The Carnegie Institution of Washing 
ton has issued as its Publication No 322 a substantial 
volume by Mr O P Hay on The Pleistocene of 
North America and its. Vertebrated Animals from, 
the States east of the Mississippi River and from the 
Canadian Provinces, east of longitude 95 0 By the 
author who is obviously a thoroughgoing glaciahst 

the Pleistocene is regarded as being equivalent to 
what is known as the Glacial Period and u divided 
by him into nine stages five glacial and four inter 
glacial while the Blanco is held to belong to the 
upper or uppermost Pliocene His Pleistocene is 
therefore obviously not quite homologous with the 
period that passes under that name with British 
geologists The various vertebrates arc* first dealt 
with mostly in groups cetaceans mastodons etc 
but sometimes by individuals as m the case of three 
species of tlephas and their occurrences in each 
State county by county is recorded and charted on 
maps To this succeeds a section on the Pleistocene 
geology of the several States with the assemblages 
of animals found m the various beds Whether the 
value of all this painst iking work will prove com 
mensurate with its bulk of 300 octavo pages time 
alone can show The author s conclusions as to the 
dates of advent and disappearance of the different 
forms that are summed up m the table on pp 14 15 
depend obviously on the correctness or otherwise of 
the determination of the age of the individual deposits 
m which their remains occur a matter concerning 
which the author himself appears frequently to be 
doubtful and on whether all me fossil contents of a 
given bed truly belong thereto as the author seems 
always to assume or may in some cases be mixed 
with others derived from older horizons In any 
case this memoir will prove most useful to all interested 
m the subject whether from the geological or palm 
ontological point of view. 

Virus Diseases of Plants —The brief report in 
Phytopathology vol 13 No 4 of the symposium 

r i mosaic diseases by the Physiological Section oi 
Botanical Society of America and the American 
Phytopathological Society records proceedings wfelph 



I I 2 


NATURE. 


fttfLV aj, 


should be of outstanding interest to students of 
plant pathology and ultimately perhaps of very 
great importance to agriculture As a result of the 
papers communicated at this meeting it appears 
that several cases of leaf mosaic and even that 
important economic disease problem the leaf roll 
of potato may have to be removed from the category 
of virus diseases and assigned to the category of 
diseases of which the causal agents are protozoa 
Ray Nelson is reported to have produced photo 
micrographs illustrating definite flagellate protozoa 
found constantly associated with leaf roll of 
potato and the mosaic of bean clover and tomato 
In the light of this paper the tendency seems to 


hckerson and R 
disease as also protozoal in nature It will he 
remembered that Kenneth H Smith briefly reported 
in NAiURr of November 18 1922 p 668 the presence 
of cunous intracellular bodies in the case of mosaic 
of potato and demonstrated these at the meeting 
of the Association of Economic Biologists levoted 
to a discussion of virus diseases A joint discussion 
upon this subject between the Sections of Botany 
and Agriculture is put down for the Liverpool 
meetmg of the Bntisn Association and it is much 
to be hoped that upon this occasion something may 
be heard of this new work upon the subject as the 
report in PI yt pathology concludes with the statement 
that without doubt this symposium marks an im 
portant milestone in the progress of plant pathology 

Japanesf Uromicis — Seiya Ito professor of 
phytopathology College of Agriculture Hokkaido 
Imperial University has contributed a monograph 
on the l loinyces of Japan which forms Pt 4 vol 
xi of the Joumil of the College He describes 
fifty six species of Uromyces and three of Pileolana 
giving figures of the spores 19 species are en lemic 
23 common to Europe and 23 to America One 
new species is described Uromyces Vtcia untjuga 
Ito Fight of these species ha 1 not previously been 
recorded from japan Japanese rust fungi will m 
future lie known to us mainly through the investiga 
tions of Japanese mycologists and yet it was only 
in 1858 that M J Berkeley and M A Curtis described 
the first two rust fungi recorded from Japan 

Size AND TORM IN THF VASCULAR TRACIS OF 
Primitive. Pi ants — Continuing his studies of the 
influence of size upon form Prof t O Bower in 
the Proceedings of the Royal Society of Edinburgh 
vol 43 Part 1 concludes mainly as the result of a 
reconsideration of the figures of the axial stele an 1 
petiolar trace in the fossil Coenoptende e that 
increase in sue is followed by decentralisation of the 
vascular tracts Various factors such as mechanical 
necessities requirements of tissue ventilation and 
bo on may co operate in bringing about this result 
but the author concludes that there is certainly 
some other factor which it is more difficult to define 
than it is to point out its consequences In the 
light of the considerations now advanced Prof 
Bower is prepared to see a writing down of the 
value of primary vascular characters for the purposes 
of comparison and phylesis as such characters may 
result from homoplastic change consequent upon 
change in sue The same consideration raises the 
query whether simplicity of structure is to be 
associate 1 with small dimensions so that fossils of 
small size like the Rhyme plants may be anticipated 
to be primitive 

Abnormal Wlather in the British Isles — 
Fxceptional weather conditions in Fngland either 
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abnormally cold or warm are of sufficient interest to 
warrant scientific inquiry especially with the view 
ultimately of forecasting such extreme weather 
changes The Meteorological Magazine for June 
contains an article by Mr C E P Brooks of the 
Meteorological Office on Sea Temperature Pressure 
Distribution and Weather of May 1923 It is 
clearly shown that the abnormally cold and showery 
weather of May was due to persistent north westerly 
winds associated with a steep pressure gradient 
between an anticyclone over the North Atlantic and 
a depression over the south of Norway The author 
attributes the abnormal conditions to the consequences 
of the abnormal summer of 1921 That summer 
which will be remembered as abnormally fine and 
dry over England was marked by open stormy 
conditions m the Arctic Oceanj9^|g£h set free large 
quantities of polar ice This reached Iceland in the 
spnng of 1922 and lowered the temperature of the 
surrounding ocean m consequence the pressure 
rose and the tracks of depressions were driven south 
word causing the unfavourable British summer of 
1922 Towards the close of 1922 the bulk of the ice 
passed into the I abrador current and this helped to 
lower the temperature of the Gulf Stream The 
combined conditions caused an abnormally cold 
spnng this year in the United States The mean sea 
temperature immediately to the westward of the 
British Isles was about 2 jF below the normal and 
this low temper iturc is said to have been partially 
the cause of the high pressure over the central 
Atlantic dunng Mav It is to be hoped that the 
abnormally hot weather of July with its associated 
thunderstorms will be subjected to a similar searching 
inquiry 

On and Gas Resourcfs Osage Oklahoma — 
In Bulletin 686 of the Umted States Geological 
Suracy is incorporated in one volume the several 
advance chapters issued between 1918 and 1920 
dealing with this important oil bearing temtory m 
Oklahoma Apart from the excellent structure 
maps included with the geological text Mr David 
White chief geologist contributes a significant 
introduction The work done on this Osage Reserva 
tion is a direct response to what Mr White nghtly 
terms the imperative need for increasing to the 
utmost the petroleum supply of the Umted States 
1 he area demanded special attention in this connexion 
for six reasons it contains a great acreage of un 
leased oil lands the productivity of certain developed 
areas is already high the structures are favourable 
the oil is of high quality transport and refinery 
facihties are already at hand and the Office of 
Indian Affairs (which administers lands held m common 
by the Osage Indians) has been offering leases to 
competitive bidders Unfortunately many of these 
leases including some already taken up are geologic 
ally speaking unfavourable while others which have 
been neglected have great possibilities In these ca 
cumstances organised geological survey was essential 
and by means of a system whereby reports were 
published as soon as delivered by the geologists 
prospectors and others interested were able to get 
first hand information to guide them in their choice 
of land 1 he lucid description of structural principles 
and geological terms employed together with the 
explanatory remarks in the introduction renders this 
bulletin much less formal in character than is usually 
the case with technical productions though a short 
comprehensive summary of the principal geological 
and economic features of the whole region might 
have been included with advantage for the benefit 
of those unconversant with local detail 
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The Liverpool Meeting of the BntUh Association 

I — Local Arrangements 


'T'HE preliminary programme and mvitation 
1 circular for the meeting at Liverpool of the 
British Association in September has recently been 
issued and the subjects of the various presidential 
addresses and the chief sectional discussions have 
been mentioned in Nature for June 16 p 825 
A short account of the local arrangements may 
however be of interest to members of the Association 
who intend coming to Liverpool as well as to others 
who are as yet undecided about their attendance at 
the meeting 

The Reception Room and the General Offices will 
be at St George a Hall though accommodation will 
also be provided at the University for meeting rooms 
etc for offices and members if required St George s 
Wall though rather more than half a mile from the 
University where very many of the sections will 
hold their meetings is admirably situated in the 
centre of the city close to the railway stations and 
easily accessible by tram from ill parts The 
experience of the last meeting showed how excellent 
a reception room it proved while its be uitiful 
tessellated floor adds a decora tn e value most rccep 
turn rooms lack 

Section E (Geography) and Section F (Economics) 
will meet in St Georges Hall the former m the 
concert room and the latter in one of the large rooms 
used ordinarily for purposes of the assizes Ihese 
rooms being in the same building as the Reception 
Room itself could not be more convenient Section H 
(Anthropology) will meet m the lecture theatre 
belonging to the Public Museum not more than a 
few minutes walk from the Reception Room The 
other sections will all meet in the University buildings 
hor convenience of getting to and fro between the 
Reception Room and the University it is proposed 
to run a service of motor buses 

The inaugural meeting and presidential address as 
well as the evenmg lecture by Prof Elliot Smith 
will be held m the Philharmonic Hall which has a 
seating capacity of about 3000 Citizens lectures 
will be given in the Picton Hall Liverpool as well as 
in several of the neighbouring boroughs and it is 
also intended to give a few lectures to young per pie 
as these proved such a great success at last year s 
meeting at Hull 

The Lord Mayor is giving a reception to members 
of the Association in the Walker Art Gallery and 
Museum and Library (all three buildings being en 


suite ) on Thursday evening September 13 and for 
that occasion it has been arranged to exhibit the 
greater portion of the permanent art collections of 
the city as well as to show exhibits of interest in the 
Library and Museum 

On the last evenmg of the meeting Tuesday 
September 18 a scientific soir6e will be held at the 
University lhis gathering based on the lines of the 
Royal Society functions will it is believed be of 
the greatest interest as a very large number of 
exhibits and experiments illustrating recent develop 
ments in science will be on view There will also 
be a senes of lecturettes by eminent men of science 
It may be mentioned that the committee engaged 
in the organisation of this soiree at the University 
hope that as many members of the Association as 
possible will wear full academic dress on that 
occasion 

Dunng the whole of the meeting an exhibition 
of scientific apparatus specimens diagrams etc 
representative of the work of all the thirteen sections 
of the Association will tc on view in the Central 
Technic \1 School km Hy placed at the disposal of 
the local committee t>v the Technical and Commercial 
hd U cation Sub Committee of the Corporation This 
exhibition should prove of interest to all members 
if one may judge from the snnll sectional exhibits 
which have been features of the Association meetings 
on several occasions during the last decade All 
members of the Association will be a Imitted free 

A comprehend ve senes of excursions an 1 visits 
to works and places of interest in the neighbourhood 
is being UTanged and the local committee hope the 
programme will pro\ 1 le interest for all 

A special han 11 00k is in j reparation It will 
contain a number of articles dealing with the whole 
district of which I iverpool is the centre rather than 
being restricted t > the city rnd its immediate environs 
It is hope l members will hn 1 it of more than merely 
eplu meral interest os the articles are all by authors 
well quabfie l to wnte on their particular subjects 

Fvery effort is being made by the local committee 
to make the meeting a signal success It is hoj>od 
very much that all those interested in science even if 
not utually professional scientific workers will attend 
The local programme is developing week bv week 
an 1 there is no doubt th it by the date the meeting 
commences provision will have been lmftle for every 
minute of the member s day Alfrld Holt 


The Thunderstorm of July 9-10 over Southern England 


'T'HF thunderstorm which visited London dunng 
* the night of July 9-10 will find a place on the 
list of famous storms rather for its duration and for 
the spectacular effect produced at night by the inces 
sant lightning than for the quantity of rain associated 
with it or the damage done though neither of these 
was by any means negligible It is too early yet to 
attempt anything like a complete account of the 
storm but data already at hand and personal observa 
tions generously placed at my disposal render a pre 
limirury note possible 

Apart from the long duration the most noteworthy 
general characteristics appear to have been the su 1 Icn 
development with little in the way of sky signs to aid 
the isolated observer the general lack of hail the 
absence of any marked squalls of wind at the surface 
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ind the very marked preponderance of cloud to cloud 
discharges without which the dimage might have 
been very much worse 

The storm 1 first made its appearance about 8 30 p m 
(Greenwich time) on the south coast where it was 
seen approaching from the south east It then pro 
greased N N W in the direction of T ondon where 
a corresponding phase was reached about two hours 
later the system hiving advanced at a speed of 
roughly a 3 miles per hour This rate of movement 
appears to have been maintained in the same direction 
across Bedford and Peterboroigh and then rather 
faster on to Hull and Middlesbrough Thunder 
storms which occurred later on July 10 at Berwick 

n« 1W irt on e a J whole u referred to u the Worm but the mtem 
ado bt*dlyh d cveral Ir 
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Aberdeen and in the Shetlands all on the continuation 
of this line were not improbably related to the same 
general cause though the continuity of the advance 
of the original system cannot be verified 

The mam rainfall was confined to a belt between to 
and 40 miles in width lying along the track of the 
storm In this zone falls were probably everywhere 
greater than 1 in at least as far north as the Wash 
while thev equalled 2 in in many places and reached 
3 m in isolated patches On the south coast this belt 
of heavy rain extended from a point between Worthing 
and Brighton to a point between Eastbourne and 
Hastings while central London lay in the middle of 
the affected rone Outside this band amounts fell 
off quickly particularly on the eastern side where the 
boundary was sharply defined for example while 
Eastbourne received if in Hastings and places 
further east escaped ram and while Tunbndge wells 
experienced nearly an inch there was none at Maid 
stone 

Over the southern portion of the track including 
London ram fell practically continuously for more 
than 6 hours so that allowing the speed of 25 miles 
per hour the mam travelling ram system responsible 
for this belt of precipitation was here probably about 
150 miles long m the direction of its motion and 35 
miles broad 

In the north the amounts and duration of rainfall 
appear to have been rather less than in the south of 
England 

Striking agreement in time is shown by the hyeto 
graph and microbarograph records at South Kensing 
ton between sudden changes of pressure and intense 
bursts of rain particularly just after 2 a m (GMT) 
There is also agreement between the sudden changes 
of pressure at South Kensington and those recorded at 
Kxngsway London W C 2 by the Dmes float bare 
graph which shows the absolute magnitude of the 


pressure changes It is interesting to ifttattatt tw 
an observer in Hampstead noted qute independently 
that the worst crashes followed immediately by 
torrential ram occurred at a 13 A u and 3 43 A M 
(GMT) The first of these was about 10 minutes 
after the occurrence of the very pronounced peak 
in the Kensington microbarograph record and cor 
responding heavy ram shown by the hyetograph 
record Thus allowing 4 miles between the places 
of observation we again find phenomena associ 
ated with the storm travelling at about 23 miles 
per hour 

Although a closer investigation is desirable before 
putting forward an explanation of the storm with full 
confidence an examination of the weather charts and 
upper air data available brings to light some very 
suggestive facts Measurements of upper winds on 
the evening before the storm slfltadhat between about 
6000 feet and 18 000 feet above the surface then was 
a general wind current over the affected area agreeing 
very closely indeed in direction and speed with those 
of the movement of disturbance itself and observa 
tions of the drift of cirrus cloud show that above this 
the air motion was probably from about S W Now 
the weather charts for July 8 and 9 show an anti 
cyclone over the Continent and a depression almost 
stationary off the West of Ireland and further a 
current of air of undoubtedly polar origin and there 
fore probably having a low upper air temperature 
circulating round the latter 

It seems very likely that some of this polar air m 
arriving at some upper level over the south west 
districts of England and endeavouring to work its 
way northwards side by side with the very warm air 
of continental origin over the eastern districts spread 
laterally over the latter producing the travelling area 
of instability necessary to explain the phenomena 
described above M A Giblett 


The Pascal Commemoration on the Puy de DOme 


•"THE tercentenary of the birth of Blaise Pascal 
1 (born June 19 1623 died August 19 1662) was 
celebrated at Clermont Ferrand in a senes of ffites at 
which the President of the French Republic M 
MiUerand and the most distinguished Trench scholars 
and philosophers met to do homage to his great genius 
The culminating interest of the celebrations was 
the visit to the summit of the Puy de DAme on 
Sunday July 8 to commemorate the experiment 
devised by Pascal and earned out successfully by his 
brother m law Flonn Piner an experiment as famous 
in its day and as decisive m its significance as the 
eclipse expedition of May 1919 has proved to be in 
our day In demonstrating that the atmosphere has 
weight it destroyed a principle of the old physics 
which had become authoritative the principle that 
Nature abhors a vacuum and at the same time it 
inaugurated a new scientific concept in physics 
The ram poured as we gathered on the summit where 
above the ruins of an ancient temple of Mercury a 
modern meteorological observatory has been erected 
Those who were so fortunate as to find room in the 
small cupola of the observatory however are not 
likely to forget M PainlevA s discourse Round the 
President were grouped the Prefects of the Depart 
ments the Mayor of Clermont the Rector of the 
University Senators and Deputies the representatives 
of the Institut de Trance ana the foreign guests of the 
Municipality In an eloquent oration M PainlevA 
described tne inception of the great experiment and 
discussed its significance 
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No one of that large company (the Municipality 
entertained three hundred guests at the Atjeuner 
on the mountain) who had ascended the mountain by 
the modern means of electric traction with luxurious 
comfort m little more than an hour can have 
failed to reflect on the different conditions which 
prevailed in Pascals time and on the enormous 
difficulties of the original expedition Those who 
are interested may read the full and careful report of it 
in PAner s letter to Pascal It was arranged that first 
of all two sets of apparatus should be tested side by 
side to see that they gave identical measurements 
that is to see that each column of mercury m the 
inverted tubes (barometer tubes) remained at the 
same height One set was then earned up to the top of 
the mountain and the other left behind in the church 
of the M mimes at Clermont The experiments with 
each set were made at the prearrangedjbour and pro 
cisely recorded The significance of the experiment 
was its uniqueness It differed entirely from observa 
tions which any one might make with the scientific 
intention of recording facts it differed entirely 
for example from observations such as those of Tycho 
Brahe It was uniquely designed to test a physical 
theory which would stand or fall by the result It 
had been known practically by engineers for a long 
tune that there was a natural limit to the actum 
of a pump and in the crucial experiment of 
lomceih with the column of mercury m the glass 
tube dosed at one end and immersed in liquid 
at the other it was shown that the principle was 
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tUe u that which was applied to the action 
of pumps vd t h tte^d ifiteenoe presumably due to the 

Theproblpm was not the fact but its significance 
The Aristotelians held that it had been definitely 
established that the atmosphere had no weight and 
what is quite certain is that no means of discovering 
its weight if it bad any then existed It is therefore 
strikingly analogous to the case of the hypothetical 
ether when physicists were engaged in devising means 
of revealing its presence Descartes though entirely 
opposed to the Aristotelians yet held on a prion 
grounds that the universe was a plenum He needed 
the concept in order to explain the vortex motion 
which in nu view accounted for the variety of material 
forms The apparent vacuum in the Torricelli tube 
he supposed to be due not to an absence but to the 
presence or rather to the entrance under the conditions 
of the experiment of a very subtle matter Pascal 
on the other hand to quote M Painlevi s inspirant 
de Galilde et Torricelli entre la science d Archimdde 
et la science moderne jette un pont par dessus vingt 
sidcles La presse hydraulique le baromitre observi 
h divorces altitudes ce sont les illustrations d une 
statique nouvelle qui embrasse h. la fois dans les 
mimes pnncipes 1 equilibre des liquides et cel m des 
gaz Let us imagine he went on to Bay that 
through some disaster everything which we now know 
about Pascal had been lost to us save only his scientific 
writings In what light would he appear to us > 
We should be right to point him out as the first of 
the positivists methodically disengaging facts from 
the confusion of words discrediting purely verbal 
definitions cet air subtil qui aurait des inclinations 

cette lumiire qui eat un mouvement luminaire de 
corpuscules lumineux 

Other memorable discourses followed in particular 
one by M Picard before we sat down to the sumptuous 
banquet which the Municipality offered its guests 
When this was concluded the President of the 
Republic rose and to the enthusiastic applause of the 
company though it must be admitted to the general 
surprise of those who were thinking of Pascal 
delivered an impassioned and truly eloquent speech on 
the politics of the hour which was immediately 
transmitted round the world The ram ceased and 
we made the return journey to Clermont favoured by 
a clear sky and splendid view over the grand Auvergne 
country The city was gaily decorated for another 
celebration in the square over which the statue of 
the seated Pascal presides H Wildon Carr 


An Advance in Photometry 

TJ hRR E STEINKE in an investigation into the 
1 1 accuracy of the Wien Planck law in the ultra 
violet region of the spectrum has recently made use 
of Elster and Geitela potassium photo electric cell 
as neither the thermopile nor the bolometer was 
sufficiently sensitive to measure the minute quantities 
of radiant energy involved (Zetis f Phystk u 
4 and 5 pp 215238 1922) 

Herr Steinke has found it possible to increase the 
sensitiveness of the cell enormously by increasing 
the voltage bet we en the potassium anode and the 
platinum cathode and has carefully investigated 
the behaviour of the cell under these conditions Tor 
red light Xm 630/91 an increase m voltage from 20 
to 210 multiples; the sensitiveness by 1045 and for 
violet light a «» 462*91 by 1595 This is due to the 
increased ionisation from collisions between the greatly 
Accelerated electrons and the argon contained in the 
cell 


It was not possible to apply such a high voltage to 
the cell suddenly without a luminous discharge it 
was n e cessary to raise it gradually lor hours or even 
days at a tune and it was then possible to reach the 
210 volts already mentioned At 212 volts luminous 
discharge took place after which the cell discharged 
at 162 volts recovering if left to itself for some days 
so that the potential could again be raised to 200 
volts In forming the cell as above for high voltages 
it was found that each tune the voltage was increased 
there was a strong darkness current at first 
which diminished in the course of tune to taro for 
lower voltages and at 210 volts to a moderate value 
after several days 

When the cell is prepared in this way and is 
illuminated a fatigue effect is observed the time 
required for the thread of the Lutz Edelmann electro 
meter to move from a certain division on the scale 
to another (85 to 65) gradually increasing to a limit 
ing value which in one experiment was reached in 
about fifteen minutes This limiting value was deter 
mined in all the experiments These were alway s made 
in the order of increasing illumination as it was found 
that a high illumination produced a land of after 
action and a small illumination measured shortly 
afterwards showed a higher value than the real one 
For the high voltages employed the limiting value of 
the photo electric current was not proportion'll to the 
illumination as it was found to be by Hster and 
Oeitel for moderate voltages but the following 
relation was proved to exist 1 ML where I is 
the photo electric current I the flow of radiant 
energy and 1 and M are constants The cell con 
stant m vanes with the wave length and with the 
voltage applied to the cell for small voltages it 
scarcely differs from umty and the law becomes 
identical with that of Elster and Geitel for X 316/9* 
x was observed to be 1 3495 with 208 volts on the 
cell terminals and intermediate values were found for 
other wave lengths and voltages 

Using the method described Herr Steinke has 
measured the exponent c, in Planck s formula 

C 1 

EX r i fora number of different wave lengths 

including 34019* and 310*9* in the ultra violet The 
mean value is 14 385 the largest variation from this 
being o 63 per cent and the mean probable error 
o 16 per cent The actual probable error is rather 
greater than this owing to the difficulty of deter- 
mining the wave length of the rays employed which 
were separated from the light of a carbon m 
candescent lamp by filters The value agrees satis 
factonly with that determined by previous observers 
for visible radiations The observations also show 
that carbon radiates throughout the range of wave 
lengths investigated as a grey body Herr Cteifike 
proposes to continue the investigation and to measure 
the constant C m the above formula 

It would appear that the improved method of 
using the photo electric cell should prove of the highest 
value m work on the spectrum particularly m the 
ultra violet 

International Conference on Nature 
Reserves 

'"THREE Associations in France entitled respect 
1 ively the Sociiti Nationals d Acclimataboa de 
France the Ligue Francais pour la Protection des 
Awmaux and the Sociiti pour la Protection des Pay 
sages de France recently invited the Royal Society for 
the Promotion of Nature Reeerves to send delegatee 
to attend a conference Pour la Protec ti on de la 
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Nature Thu Conference was held in Pans on 
May 31 June 2 last and at the request of the Society 
for the Promotion of Nature Reserves it was attended 
by Lord Ullswater Mr E G B Meade Waldo and 
Mr Percy R Lowe (Bntish Museum Natural History) 

The Conference was presided over by M Man gin 
director of the National Museum of Natural History 
in Pans and was divided into five sections (1 ) fauna 
(11 ) flora (111 ) geological (iv ) sites and landscapes 
(v ) general 

At the sittings of the various sections papers were 
read in Trench by many members upon a great 
variety of topics Most of the speakers dealt with 
the subject matter of the Conference so far as it 
affected their own country or their own special part 
of it and few treated the subject from a general point 
of view The paper read by the Swiss delegate was 
a striking exception to this rule while M Burdet s 
lecture illustrated with slides which dealt with the 
Nature reserves of Holland was a very useful and 
practical contnbution to the Conference 

It was felt by the representatives of the Royal 
Society for the Promotion of Nature Reserves that m 
any similar future conference a senes of resolutions 
not too many in number should be prepared and 
circulated some weeks before the Conference so that 
there might be ample opportunity for their discussion 
emendation adoption or rejection buch resolutions 
should deal with the subject matter from a general 
point of view and should indicate the best method 
of establishing Nature reserves whether by State 
legislation or pnvate enterpnse in what manner 
such reserves might be best administered how funds 
might be obtained for the purpose how the rights 
of individuals in the lands in question are to be 
protected modified or abolished how the selection 
of the proposed public parks or nature reserves is to 
be determined ind m whit manner subordinate 
questions arising therefrom are to be answered 


University and Educational Intelligence 

Gi a scow — Prof An Irew Gray has intimated his 
desire to retire trom the chair of natural philosophy 
on September 30 next on grounds of health Prof 
Gray has occupied the chair since 1899 when he 
succeeded Lor 1 Kelvin During his tenure of office 
the fine institute of Natural Philosophy which was 
designed and erected under his direettonr 1 as been 
added to the numerous new scientific buildings of 
the University Some 1100 students a year are 
accommodated m its spacious lalioratones ind class 
rooms 

Cambridgl — In connexion with the recent inter 
national Conference of chemists in Cambridge honorary 
doctorates in science were conferred upon a number 
of distinguished foreign chemists In introducing 
them to the L Diversity the Public Orator spoke as 
follows 

Multa nobis antiquitas tr ididit quibus adhuc nititur 
humana vita multa recenttores reppererunt et 
quotidie nova profert usus Quantas omnium muta 
tlones induxent vapor domitus et quasi freno sub 
ditus quantas explotata res chemica nutli non est 
notum Inter se ergo consociati sunt ilk qui sive 
ipso ventatis am ore Hive commercu causa promovendi 
cnemica tractant ct quo tan ms concikum convocant 
Hoc anno patnam nostrum petierunt et inter urbes 
Bntanmcas Cant ibngi tm Multarum gentium legates 
praesentes vidcre laetamur abesse adhuc dolemus 
nonnullarum Lnivcmtas nostra voluit e tanta 


frequentia quoad am titulo doctons decorare quo 
patef actum sit omnibus quanto honors et haec stuck® 
et qui eis se dedennt umversos habeamus 
Pnfflum vobis praesento Albinum Haller Quid 

a emm m scientus apud francos agitur in 
etniam suam Scientiarum conferunt hoc m 
circulo convemunt omnes qui haec studia pro 
sequuntur hmc quasi senatui cunoeque quotanms 
praeficitur vir egregius Quern ergo fratemitaa sua 
nonore tali dignata sit ilium et nos honorare volumus 
Soquitur Wildlr Dwight Bancroft et studus et 
affimtate nobis conjunctus qm alter Ulixes multorum 
pro vidus novam Ithacam no via artibus Uluminavit 
Itidem provenit Ernlstus Julius Cohen quern 
in Academia sua Rheno Trajectma ut Ovidium 
alterum 

in nova fert a annus mntats^|jggpe formas 


Francus et alius msequitur apud Paruaos in 
Collegio Fran corum professor Carol! s Moureu 
non llle rerum contemptor minutissimarum sod 
inquisitor acemmus 

Hodie dum procul homficis tonat Aetna minis 
non u Rita to salutamus Itolum Rafaeiem Nasini 
quem nobis misit urba btrusca Vergilio nota 
Alphaeae ab ongine Pisae Hie explorandos sibi 
Volcani lelegit vapores 


necnon ct Albunea qualem 

exhalet opaca mephitim 


Helve tius quoque adest 1am senior Umversitatis 
Genevensis professor Amatus PicrET qui bases 
rerum inspexit ad mvestigandum curiosus quae 
vacuum per mane fieri possint 

Gandavensis item Academue professor advenit 
cuius si vehtis opera recognoscere sunt qui possint 
oratione fluentiore vobis exponerc constat tamen 
lllorum qui taka tractant nullum Fredfkico Swarts 
antecellere 


1 eluc qui potuit rerum cognoscere causas 1 
Credo equidem sed non omnibus omnia concessere 
Parcae Arcadiam n actus sum Musarum anti 
quiorum aedituus mdignus contempto m fano 
mimstrare laetus Vos quorum est prodigia tractare 
e terra Cham exorta quaeso rnihi ignoscite si 
linguarum nescius smgularum Latino vos gaudere 
lubeam umversos 


Livfrfool — Following on the death of Ins widow 
the est ite of the late Prof Campbell Brown has been 
handed over to the university under the conditions 
stated in his will Ihese provide that (1) A 
Campbell Brown chair of industrial chemistry shall 
bo established with an endowment of 1200/ the first 
professor to specialise in oils fats and waxes In the 
first instance the salary shall be 1000/ per annum 
(2) The income of a sum of 5000/ shall be placed at 
the disposal of the professor for the upkeep of bu 
department (3) A Campbell Brown fellowship value 
150I per annum for senior and honours chemistry 
students not necessarily trained in Liverpool «hgH 
be established and (4) The balance of the bequest 
shall be invested and accumulated until sufficient 
income aocrues to enable entrance scholarships of 
the value of 80 1 per annum tenable for three or four 
years to be offered 


lajwijwn— me ionowing aoctoratos have been 
awarded PhD (Scttnce) Mr L Hall (Battersea 
Polytechnic) for a thesis entitled The Study of 
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Optical Activity Mr H Phillips (Battersea 
Polytechnic) for a thesis entitled The Relation 
between Chemical Constitution and Optical Rotatory 
Power Mr A Brammall (Imperial College Royal 
College of Science) for a thesis entitled The Mineral 
ogy Structure and Petrology of the Dartmoor 
Granite Mr H Schofield (Imperial College Royal 
College of Science) for a thesis entitled The Measure 
ment of Thermal and Combustion Efficiency of High 
Speed Multi Cylinder Internal Combustion Engines 
by the use of a new Optical Indicator and Mr 
R L Smith Rose (Imperial College Royal College of 
Science and City and Guilds College) for a thesis 
entitled On the Variations of the Apparent Bear 
mgs of Fixed Radio Transmitting Stations Pk D 
(Fngtntenng) Mr H F G Letson (East London 
College) for a thesis entitled The Experimental 
Determination of the Temperature Distribution and 
Calculation of the Thermal Stresses in a Diesel Engine 
Cylinder Liner 

Applications are invited for the William Julius 
Mickle fellowship of the value of at least 200 1 
awarded annually to the man or woman resident in 
London and a graduate of the university who is 
deemed by the Senate to have done most to advance 
medical art or science within the five preceding years 
Applications mflst reach the Principal Officer of the 
University South Kensington S W 7 by at latest 
the first post of October 1 next 


On Tuly 27 the summer meeting of the University 
of Oxford Delegacy for the Extension of Teaching 
opens with an inaugural lecture by Sir Michael Sadler 
We have already referred to the excellent programme 
which is being provided this year (Nature May 19 
p f 88) which includes lectures on the functions of 
universities the economics of English country life 
and research in organic chemistry Special railway 
facilities are being offered for those desirous of 
attending the meeting Full particulars can be 
obtained from the Secretary University Extension 
Delegacy Examination Schools Oxford 

The jubilee celebrations of the Cambridge Urn 
versity Local Lectures began on Friday July 6 with 
a special Congregation for the conferment of honorary 
degrees far distinguished service m the cause of 
university extension namely the degree of LL D on 
Sir Michael Sadler Mr R G Moulton of Christs 
College and Mr Albert Mansbndge and the degree 
of M A on Mr G P Bailey Mr J H Fisher and Mr 
Alfred Cobham On the Saturday and Monday there 
were meetings of a conference on extra mural teaching 
Speeches at the conference emphasised the far reaching 
effects of the movement initiated in Cambridge by 
James Stuart in 1873 which has spread not only 
throughout the British Empire but to most of the 
civilised countries of the world attaining its greatest 
and most various developments in the Umted States 
The s peeches dwelt also on the value to extra mural 
lecturers of the stimulation they receive from 
lecturing to (and being cross examined by) adult 
audiencw contrasting their eagerness with and 
perhaps exaggerating the lethargy and anxiety to 
curb an exhibition of enthusiasm ol the normal 
undergraduate student In the opinion of the Master 
of BaUiol those who are responsible for the further 
development of the movement are at a parting of the 
ways and careful guidance will be needed if it is 
not to suffer the usual penalty of success and become 
absorbed m its own mechanism Progress will 
depend largely on co operation between universities 
local authorities and voluntary bodies 
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Societies snd Academies. 

London 

Mineralogies! Society Tune 19 — Dr A Hutchin 
son president in the chair — L J Spencer With 
chemical analyses by F D Mountain New copper 
lead minerals from the Mendip Hills (Somerset) 
Mendipite (2PbO PbCl,) which occurs as crystalline 
nodules in manganese ore is recorded from new 
localities Chloroxiphite (aPbO Pb(OH), CuCU 
as green monoclinic blades resembling cpidote and 
diabolerte (2Fb(OH), CuCl,) as bright blue tetragonal 
plates resembling boleite both occur embedded in 
the mendiprte Hydrocerussite (2PbCO Pb(OH) J is 
abundant sometimes as large crystals (1 e crystallised 

white lead ) Crednente (CuO Mn,0,) forms fan 
like aggregates of thm plates Pyromorphite was 
some centuries ago evidently an important ore of 
lead m the Mendips Wulfemto and mimetite have 
been found it Higher Pitts near Pnddy The various 
minerals show progressive stages of alteration with 
some well marked psendomorphs mendipite — > 

hydrocerussite — ►cerussite chloroxiphite — >-hydro 

cerussite + malachite I — > cerussite + crednente — >■ 
malachite II — W F P McLintock On a petali te 
bearing rock from Devonshire The well known 
aplite from Meldon in Devonshire develops in 
certain parts of the intrusion a soda hthia phase 
nch in the rare lithium aluminium silicate petalite 
This mineral not previously known from Britain 
occurs as one of the final products of consolidation 
of the aplite either in coarse grained veins of pegmatite 
issociated with quartz orthoclase Ubite a hthia 
bearing mica tourmaline and ap itite or as irregularly 
shaped misses throughout the rock itself The 
petalite gives rise by decomposition to the pink 
clay montmonllomte so well known from this 
locality Certain other veins free from petalite 
are also present the most interesting constituents 
of the rarer types being prehnite axrnite and a 
pleochroic cordierite The apatite m the aplite is 
a pneumatolytic mineral occurring not only in the 
rock as ophitic patches enclosing quartr and felspar 
but also impregnating certain xenohths of peculiar 
type — A Brammall and H F Harwood The 
accessory minerals of the Dartmoor granite Tour 
maline which is one of the minerals identified 
originated at two stages in the cooling history of 
the intrusion (1) pre solidification — primary and 
secondary (2) post solidification — secondary Tho 
more severe and widespread pneumatolysis and the 
lodes are referred to a post solidification stage — 
Seitaro Tsuboi (1) Optical dispersion of three 
intermediate plagiocloset. The principal refractive 
indices a p y of (a) ohgoclase from Hawke mine 
BakersviUc North Carolina lb) andjsme from 
Maeyama Shinano Japan and (cl labradonte from 
County Down Ireland for light of 9 different wave 
lengths and the optical orientations of the first and 
the third of these felspars for light of 5 different 
wave lengths (700 644 389 3 333 508 w) were 
determined (2) A dispersion method of determining 
plagioclases in cleavage flakes The method is based 
on the principle of H E Merwin s improved immersion 
method By means of a diagram a quick and exact 
determination of plagioclases is possible It is 
applicable to small crystals such is are common m 
rocks — C S Garnett The toadstone clays of 
Derbyshire The ohvme-dolentes ( toadstones ) of 
Derbyshire undergo two types of alteration (1) by 
ordinary weathering to limomte or ochreoua deposits „ 
(2) m the absence of oxidising agents under a lime* 
stone covering they may pass through doktnta- 
one and green earth to a greenish white 
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or almost white clay ( toads tone clay ) with the 
composition 2A4O, 6S1O, 3H/D — G T Prior 
(1) The meteoric stone which was seen to fall at 
Ashdon near Saffron Walden Essex on March 9 
1923 The stone which weighed about 1300 grams 
is a white chondnte showing on one face well marked 
radiating lines of flow of the fused crust (2) The 
Sinai meteorite Ihe meteoric stone of 1433 grams 
which was seen to fall near Kantara in the north of 
the Sinai Peninsula in July 1916 is an intermediate 
hypers thene chondnte having a percentage of nickel 
iferous iron of about 8 6m which the nickel amounts 
to about 13 per cent — G Greenwood Communica 
turns from the Crystallographic Laboratory of the 
University of Manchester No 1 The detection 
of rotatory polarisation m an orthorhombic crystal 
exhibiting crossed axial dispersion A plate per 
pendicular to the acute bisectrix of a crystal of tn 
phenyl bismutjune dichlonde when m the extinction 
1 osition transmits a bnlliant green monochromatic 
light due to circular polarisation — A L Hslhmond 
The chemical classification of the mica group I The 
acid micas 

Linnean Society June 21 — Dr A B Rendle 
president in the ch-ur — E Heron Allen and A 
Borland The rorunmifera of Lord Howe Island 
South Pacific Some 199 species of Porammifera 
identified from mateml collected by Prof R Douglas 
Laune at Lord Howe Island m 1914 and including 
two new genera and seven new species were described 
The chief feature of the collection is the prevalence 
of forms in the condition of reproduction (a) by 
viviparity and (b) by budding T A Dymes 
Seeds of the marsh orchids The marsh orchids fall 
into two groups (1) MacuHtae and (2) Latifoli® 
The seeds of Maculata* differ from those of the 
Latifoliae in that the testal cells are sculptured 
Seeds e\en from the same plant may vary greatly 
though Orchis majahs Reich has uniform seeds 
— A Dendy and Miss Leslie M Frederick On a 
collection of sponges from the Abrolhos Islands 
Western Australia There are forty eight detenmn 
able species of which twelve are regarded as new 
The Calcarea identified include a number of fine 
specimens of the rare Grantiopsis cyhndnca and 
there is a new species of the rare and remarkable 

Pharetronid genus Lelapia and a new genus of 
Leucascidae The Tetraxonida form the bulk of the 
collection Ihe sponge fauna of the Abrolhos Islands 
is mainly intermediate in character between that of 
the more westerly Indian Ocean and that of the more 
easterly Australian coasts but it contains a small 
element apparently derived from the north — Ethel 
N Miles Thomas Observations on tho seedling 
anatomy of the genus Ricrnus The presence of 
alternate or root xvlcm m tho hypocotyl and cotyledons 
of several speuts of Ricrnus including R communis 
is established At an early stage the alternate or 
radial elen ents alone are ligmfied The tissue 
groupings associated with root structure are only 
found low m the axis while above the collet eight 
stem bundles are found which are continued upwards 
as the four equally spaced bundles of the cotyledons 
In addition there are alternate xylem elements in 
the cotyledonary plane t e that passing through 
the centre of each cotyledon The existence as well 
as the resorption of these elements which are usually 
in direct continuity with the cotyledonary root poles 
has now been established in a large number of di 
cotyledonary species — C H 0 Donoghue Opistho 
branchiata collected in the Abrolhos Islands 

Royal Anthropological Institute June 26 — Mr 
H J E Peake in the chair — Hazzledim* Warren 
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The latest group which it found upon the Stoke 
Newington r floor is a clearly defined Mouatenan 
industry with fine examples of both racloirs and of 
the equally characteristic trimmed flake points 
Delicately finished pointed and ovate implements 
are also found This floor occurs m the upper 
sandy beds of the terrace deposits associated with 
a temperate flora Corbicula ftuminaiis and the 
northern migrating animals The senes of inter- 
mediate age are found in the underlying gravels of 
the terrace and they constitute an equally well 
defined late Chellean group They are contemporary 
with the gravel The third and apparently oldest 
senes are greatly abraded derivatives and they 
frequently exhibit a second senes of abrasions and 
chips that are later than the patina tioa. of t he flint 
The dominant form of implement is rWHe thick 
ovate type made with a minimum of flaking although 
occasionally better finished examples are found 
The pointed form occurs but is less common This 
senes is comparable with the Hill group desenbed 
by Prestwicn from the Kentish plateau and is con 
sidered by some to be of Early Acheulean date 
There is however much cumulative evidence from 
other localities besides Stoke Newington which 
would appear to suggest that the denvative senes 
of Stoke Newington may be older than the Chellean 
group as defined by Commont from the Somme 
Valley 

Aristotelian Society July 2 — Prof A N White 
head president m the chair — M Ginsberg The 
category of purpose in social science The mterpre 
tation of purposive activity as consisting m the 
realisation of conscious factors involved in voluntary 
behaviour is misleading when applied to creative 
work and practical activity and it breaks down in 
the biology of the lower organisms The purposive 
must be related to the teleological A comparison of 
mechanical organic and purposive wholes shows the 
importance of viewing purposive wholes os a species 
subsumed under a wider genus conational wholes 
These may be defined as systems which maintain 
themsolvea as wholes by the striving of their ports 
towards mutu il adjustment They vary enormously 
in the degree of integration achieved and the ex 
plicitness with which the ends of the system are 
realised by the parts of which they consist Perhaps 
organisms are conational wholes There are all sorts 
of organisms belonging to different levels of Integra 
turn So there are all sorts of social wholes varying 
m plasticity articulateness and comprehensiveness 
It is important to recognise integrations of different 
orders or levels and the land of integration achieved 
by societies is not the some as that which charac 
tenses the holding together of mental processes in 
one stream of consciousness Institutions and tradi 
tion may be regarded as the result of tnal and error 
experiments towards mutual adjustment 

Dublin 

Royal Dublin Society June 26 — Prof J A Scott 
in the chair — H G Becker Improved methods of 
evaporation under laboratory conditions A special 
form of oil bath incorporating a wind tunnel was 
used to determine the rate of evaporation of distilled 
water at different temperatures from 30° C to ioo° C 
and m currents of air of different speeds the rate 
of evaporation being measured by observing the fall 
of a glass float in the liquid The rate is proportional 
to the vapour pressure up to 90° C above this 
temperature it increases more rapidly By maintain 
mg the water at 95 0 C in a current of air of 300 ft 
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per nun a sevenfold increase in the rate of evapora 
tkm was obtained as compared with the rate of 
evaporation on a water or steam bath A new form 
of laboratory evaporator described consists of a 

S ib containing the liquid mounted on fibre 
and rotated by a small motor while it is 
hrectly by a bunsen burner The rotation 
prevents the liquid m contact with the glass bulb 
from becoming superheated and besides keeping 
the liquid mixed spreads it out in a thin film on the 
upper surface of the bulb while a current of air or 
indifferent gas can be blown through the bulb It is 
possible to obtain rates of evaporation up to twenty 
four times as great as that on the water bath — 
H G Becker and W E Abbott A rapid gasoraetnc 
method of estimating dissolved oxygen and nitrogen 
in water The gas is expelled oy dissolving an 
electrolyte in the water the displaced gas being 
liberated in a partial vacuum collected and measured 
Caustic potash is the most satisfactory electrolyte 
The analytical results are comparable with those 
obtained by the Winkler and boiling out methods 
The advantages claimed are simplicity of apparatus 
rapidity and smallness of the water sample required 
for a determination — W R G Atkins and M V 
Labour The hydrogen ion concentration of the soil 
and of natural waters in relation to the distribution 
of snails The hydrogen ion concentration of the 
soil is a factor limiting the distribution of snails 
which are far more numerous between P„7 and P H 8 
than elsewhere Of 27 species of snails found in the 
districts studied 4 species occurred at P 5 20 species 
at Ph 7 and 14 species at P„8 Snails with hyaline 
shells occur over a wide range but those with 
calcareous shells are limited to the more alkaline 
soils Granite and quartzite regions have few species 
basaltic districts have a more numerous fauna and 
limestone areas are rich both m variety of species 
and number of individuals The distribution of 
some species within the British Isles is probably 
explained by the age and area theory of Willis 
rather than by a limitation through unfavourable 
ecological factors Cochhcelia barbara appears to 
have a western and Tkeba canhana an eastern origin 


Paris 

Academy of Sciences June 25 — M Albin Haller 
in the chair — Maurice Hamy The determination 
of small diameters by the interference method 
P A Dangeard and Pierre Dangeard Second note 
on the vitality of leaves of Aucuba preserved in a 
vacuum The Aucuba leaf after being in a vacuum 
for twelve months resembled macroscopically and 
microscopically a freshly plucked leaf It retamed 
its onginal green colour and the vitality of its cells 
was undumnished — Monn Molherd „The deter 
minin g factor in the formation of comdia m Stmgmato 
cystu ntgra The formation of comdia is determined 
by a deficiency of phosphorus or other nutritive 
element in tho culture fluid together with an excess 
of potassium — V Grignard ana R Bscourrou The 
methylheptenols their ketomc decomposition — 
F H van den Dungen Calculation of the simple 
poles of a meromorphic function — Gmo Kano The 
congruence of the normals to a quadric — L Dicombe 
The analytical theory of irreversibility Elementary 
isokinetic transformations — C Gutton S K Mitra 
and V Yloitalb The high frequency discharge in 
rarefied gases The frequency range m these expen 
xnents varied between 50 and a 140 000 and tubes 
with internal and external electrodes were used the 
ns being dry air The potential vaned with the 
frequency and tor tubes with internal electrodes 
the difference of potential always increased with 
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the frequency for tubes with external electrodes 
the pressure of the gas affected the relation between 
potential and frequency — Jacques Brrsrs Colloidal 
supports for obtaining the emission spectra of solu 
tions The spark is passed between rods of gelatin 
containing the salt under examination the method 
has the advantage that fewer lines are introduced 
into the spectra by the electrodes than when metal 
or glass supports are used for the solutions — M 
Duffieux Tlie mass of the particles which emit the 
secondary spectrum of hydrogen The experiments 
described lead to the conclusion that all the lines 
examined in the secondary hydrogen spectrum must 
be attributed to the molecule of hydrogen — Mile 
St Maracmeanu Researches on the constant of 
polonium Published values for the period of 
polonium vary between somewhat wide limits 
134 5 to 143 days The value 139 3 days is regarded 
as the most probable Deposition of radioactive 
substances on glass is preferable to deposition on 
metal plates in researches of this nature — G Dupont 
and L Deialbre* A curious case of separation of 
optical isomendes by distillation and by crystallisa 
tion A partial separation of active and inactive 
pinene can be made by fra tional distillation with 
a very efficient column evidence of a similar separa 
tion has been obtained by fractional crystallisation 
at - 75 0 G — M Geloso Isotherms of the adsorption 
of salts by mangancso dioxide Lxpcnmental results 
of the adsorption of copper nickel and iron by 
precipitated manganese dioxide a simple expression 
is deduced which accurately expresses the cxperi 
mental data —Paul Pascal The magnetic properties 
of cyanic and cyanunc compounds From a study 
of the magnetic susceptibility of compounds contain 
mg the groups (CNO) and (C,N,0,) and assuming 
the law of additivity conclusions are drawn con 
earning the constitution of these compounds Cyanunc 
acid is regarded as possessing a structure similar to 
the benzene nucleus but isocyanurates and cyainehdo 
differ in structure although containing a six atom 
nng — Andr6 Charnou lne reciprocal displacement 
of substances earned down by precipitates Chromic 
acid is earned down by a precipitate of aluminium 
hydroxide and this cannot be washed out with water 
or with solutions of salts of monobasic acids the 
chromic acid however can be removed completely 
by washing with solutions of salts of dibasic or 
tnbasic acids (sulphate oxalate phosphate) — Henry 
L Armstrong The origin of osmotic effects Hydrono 
dynamic transformations m aqueous solutions Dis 
carding the Arrhenius the ry as irrational and m 
disagreement with the facts a r6sum6 of the hydrone 
theory is given and this is regarded as explaining 
all the properties of aqueous solutions — Alfred 
Gillet and Fernand Giot It is common knowledge 
that treatment of the fibre before dyeing with copper 
salts in some cases increases the fastness to light 
It is shown experimentally that a preliminary treat 
ment of the fibre with cuprous salts exerts a strong 
protective action against light for the dye 2B diamine 
blue — Max and Michel Polonovski The constitution 
of esenne — Raymond Delaby The action of formic 
acid on ethylgly cerol Conversion mto p ethylacrolein 
The decomposition of the crude mixture of forauns 
from ethylglycerol gives two unsaturated alcohols 
vmylethylcarbuiol, CH. CH CHfOH) C.H, and 
p etnylailyl alcohol C,H, CH CH CH,(OH) the 
litter being new — M Paruelle A new working 
method for the preparation of ramphene In the 
ordinary method of preparing pinene hydrochloride 
a yield of 55 65 per cent is obtained the yield can 
be raised to 75 per cent by conducting the saturation 
with hydrochloric acid in two steps with a two days 
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interval For the conversion of the chknhydrate 
into camphene the substitution of the sodium 
derivative of creaol for sodium phenate gives a purer 
product in nearly quantitative yield— -L BarraM 
The continuity of the dnft serin of the eastern 
Corbiires between la Berre and Narbonne — F 
Delhayt and A Salts The Central African Grabtn 
between Lake Tanganyika and Lake Albert Edward 
— Adolphe Lepape The relations between the 
radioactivity, temperature and hydrogen sulphide 
of the spring of Bagnires-de Luchon Explanatory 
hypothesis — MM AUyre Chasssvant and Chouchak 
The measurement of the degree of ionisation of 
mineral waters — de Montessus de Bailors The 
local prediction of the weather — V Lubimsnko and 
Mile O SiegloS The adaptation of plants to the 
duration of the bright penod of the day Green 
plants show a specific adaptation to the period 
during which they are illuminated — Louis Deuiens 
Venous haemodynamometry Cardiac hsemodynamo 
metry — J Beyne The origin of the accidents 
caused by strong atmospheric depressions and 
on the protection of the aviator against troubles 
of anoxhaemic order For moderate reductions of 
pressure it is sufficient to supply so much oxygen 
that its partial pressure should be nearly 21 per 
cent of an atmosphere At low pressures corre 
sponding to high altitudes (more than 10 000 metres) 
even when the wants of the organism as regards 
oxygen are met there are still troubles which must 
be ascribed to other factors — Jules A mar The 

organisation of work with the spade — L J Simon 
and E Aubel Is pyruvic acid one of the terms 
of decomposition of glucose in the course of 
glycolysis * Pyruvic acid is not transformed by the 
elements of the blood It is not produced during 
the process of glycolysis and cannot be considered 
as an intermediary product of the decomposition of 
glucose into lactic acid — Ch Bedel The toxic power 
of a polymer of hydrocyanic acid The experiments 
were made on the polymer possessing the composition 
(HCN)« This was found to be much less toxic 
than hydrocyanic acid — Albert Berthelot Researches 
on pyruvic acid considered as a factor in anaerobiosia 
— Maurice Wolf The importance of calcium and 
potassium in the pathological physiology of cancer 
— Charles PArex The castration of decapod Crustacea 
carrying Epicandaa as parasites 

Washington DC 

National Academy of Sciences (Proc Vol 9, No 5 
May) — H S Jennings (1) Crossing over and the 
theory that the genes are arranged in the chromo- 
somes in serial order Assuming that the genes are 
arranged linearly and that the occurrence of a break 
interferes m some way with the occurrence of another 
break at any joint within a certain distance the 
cross over ratios can be calculated The theory is in 
accord with Morgan s work on Drosophila (2) Some 
consequences of different extents of interference m 
the crossing over of the genes For interference 
extending to a distance of 30 units (one unit being 
the distance between genes to give 1 per cent of the 
crossing over) no cross over ratios greater than 50 
per cent are produced With greater distances of 
interference the cross over ratios oscillate about 50 — 
J A Detiefsen and L S Clemente Genetic variation 
m linkage values In Drosophila mslanogaster, the 
crossing over ratio can be vaned but not necessarily 
to the same extent with regard to each part of the 
chromosome — C Bxrui The displacements of the 
capillary electrometer, for progressive dilutions of the 
electrolyte The negative meniscus is always dis- 
placed more rapidly than the positive meniscus, 


though the whole cycle is retarded by increasing 
dilution — W Duane The transfer m quanta of 
radiation momentum to matter It is assumed that 
the laws of the conservation of energy and momentum 
apply to these transfers From a consideration of the 
reflection of X rays by a crystal equations e 
the momenta transferred to a crystal are d 
Applying dimensional reasoning other « . 
can be obtained which lead to the Braggs law of 
crystal reflection and the general equations of 
defraction of X rays by a crystal The reflection 
of X-rays characteristic of the chemical constituents 
of the crystal can be explained The theory is 
also applied to'the phenomena of light and radiation 
generally — I Roman Mutual electromagnetic ar* 


men turn and energy of a system of moving charges 
— R C Tolman, 5 Karrer, gad B W Guernsey 
Further experiments on the^HMs of the electric 
earner in metals A hollow copper cylinder was 
rotated inside a coil of 60 miles of copper wire (o x 
mm in diameter) which served as the secondary of 
a transformer The secondary was connected through 
an amplifier to a vibration galvanometer The 


inertia of the electrons in the rotating cylinder causes 
them to lag and sets up an E M F detected h 
galvanometer The deflect 


i by the 

w _ ere com- 

pared with those caused by the known EMF 
accompanying transverse osculation of the cylinder 
m the earth a magnetic field The average value for 
ml* was 5 18 x 10-* grams per abcoulomb, indicating 
that the mass of the earner m copper is about the 
same as that of an electron in free space — T H 
Morgsn Removal of the block to self fertilisation 
in the aacidian Ciona Eggs of Ctona tnltstmahs can 
be fertilised with sperm from the same individual 
if the egg membranes are removed The normal 
obstacle to self fertilisation is the test cells (between 
the membranes and the ovum) or something secreted 
by them these cells are produced by maternal 
tissue and not from the ovum — H W Brinktnann 
On Riemann spaces conformal to Einstein spaces 
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Large Scale Research in Abstract Science 

S EVERAL recent lectures and addresses have given 
prominence to the interconnexion between 
abstract science and industry and the marked influence 
of science on industrial progress Among these may 
be mentioned two addresses by Sir J J Thomson, 
the first at the opening of the new laboratories of the 
General Electric Company at Wembley and the second 
from the chair as president of the Institute of Physics, 
the James Forest lecture of the Institution of Civil 
Engineers, and, most recent of ill, the fourteenth 
Kelvin lecture of the Institution of Electrical Fngineers 
by Prof J A Fleming 

Prof Fleming deals with problems in telephony, 
solved and unsolved and illustrates in a remarkable 
way and with great knowledge and insight the con 
sequences of scientific inquiry in the past, and the need 
for further researches in the future Graham Bell 
died last year Kelvin in 1876 had returned from the 
American Centennial Exhibition at Philadelphia to 
take the choir of Section A of the British Association 
at Glasgow, full of the invention of the telephone, 
which he descnl ed in his own inimitable manner, and 
Prof Fleming, who forty six vears a^o had been one 
of his audience at Glasgow, wntes 

In the year, therefore, following that of the 
derease of the illustrious inventor of the speaking 
telephone it is perhaps appropriate that the Kelvin 
Lecture should direct attention to some of the problems 
of telephony which have been solved or which remain 
unsolved 

The solved problems are sufficiently wonderful , 
the amplitude of the air vibrations in a just audible 
sound vanes from about 10 8 cm at a frequency 
of (say) 356 to rather more than 10 11 cm at the 
highest audible frequencies, and minute motions such 
as these are impressed on the telephone diaphragm, 
translated into the v&nations of an electnc current, 
transmitted to a distance there amplified, communi- 
cated to the receiver and from it to the observer s ear 
Fleming s Kelvin lecture is a fascinating story of the 
many steps by which this has been achieved, showing 
how by degrees workers in vanous lands have each 
contnbuted their quota to the advance and made 
speech possible over 3000 or perhaps 3000 miles by 
aenal lines 500 miles by underground, and 200 miles 
by submarine cables 

This progress rests on the theoretical investigation 
by Heaviside of the conditions for undistorted trans 
mission, the application of this work, with successive 
improvements, by Puprn and Krarup and others to 
the loading of cables and the advances available 
bv the use of the thermionic valve as an amplifier 
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and as the originator of “ earner ” waves, rendering 
possible multiple telephony 

For the application of the valve as a rectifier of 
electric currents, we have to thank Fleming himself, 
while its whole action depends on the properties of 
the electron and the discovenes of J J Thomson 
By the use of the valve as a repeater, many ingenious 
relays, the outcome of long and difficult investigations, 
have been placed in a secondary position , the lecturer 
explains in some detail how, by the selection of the 
suitable part of its characteristic curve, variations in 
the gnd voltage can be impressed on the plate current 
and amplified by a transformer, while if another 
portion of the characteristic be employed, earner wave 
multiple telephony is realised In this ' frequency 
filters ’are employed— short circuits containing capacity 
and inductance which allow only those currents in 
which the frequency lies between certain limits to 
enter the line The broad pnnciples of the method 
are outbned thus 

1 At one end of an existing long-distance telephone 
line used in the ordinary way for telephonic speech 
we can attach a certain number of modulating valves 
with their plate circuits coupled to the line with 
their appropriate transformers and filters We can 
then generate by means of a number of oscillating 
valves high frequency currents of certain different 
frequencies and apply the electromotive forces due 
to these in senes with the electromotive forces of 
low or speech frequency produced by ordinary carbon 
microphone transmitters so as to give to the gnds 
of the several modulating valves earner frequency 
plus voice frequency voltages At the receiving end 
we separate out the several groups of oscillations by 
suitable band filters and apply the electromotive 
forces produced by suitable transformers to the gnds 
of demodulating valves In the plate circuits of these 
last valves we have coupled ordinary telephone 
receivers actuated by the voice currents disentangled 
by these demodulating valves from their respective 
earner circuits ” 

Such has been the progress of less than fiftv years 
Fleming asks somewhat despondingly what is being 
done now in Great Bntam He refers to the labora 
tones of the great technical corporations of the United 
States, the Amencan Telephone and Telegraph Com 
pany, the Western Electnc Company, and the General 
Electnc Company, giving an account of their activities 
m almost the same terms as those employed by Sir 
J J Thomson in his address to the Institute of Physics 
“ They retain, he wntes, ‘ the services of scientific 
investigators of the highest ability, who direct their 
attention not exclusively to problems of immediate 
commercial advantage, but look* far ahead into the 
possible requirements of the future” Sir J J 
Thomson desen bed two of these laboratones as seen 
by him during his recent visit to the Umted States 
NO 2804, VOL. 1 1 2] 


He found men at work on the most abstruse question* 
of physics — one need only mention Langmuir and the 
properties of the atom, or Coohdge and the investiga- 
tions which led to the development of the Coohdge 
tube There were numerous staffs of skilled assistants, 
some no doubt engaged m solving conundrums put 
to them by puzzled works managers, but many others 
searching deep into the secrets of Nature in the 
endeavour to find out new truths and to advance 
natural knowledge Tunds were practically unstinted, 
for the business directors of the works had found 
that by this means only could ^jv^extend the sphere 
of their activities and provide 'the dividends called 
for by their shareholders In the Umted States 
abstract science has been made to pay 
Or to turn to another subject and another speaker 
Quite recently the Wilbur Wnght lecture, established 
by the Royal Aeronautical Society in memory of the 
Amencan pioneer of aviation, was delivered m London 
by Prof Ames, of the Johns Hopkins University 
Prof Ames is the chairman of the Executive Com- 
mittee of the National Advisory Committee for 
Aeronautics of the Umted States, and directs the 
expenmental work — full scale and model — of that 
committee at Langley Field He has realised very 
fully the importance of an accurate knowledge of 
the air pressures on an) part of aircraft undergoing 
manoeuvres in the air , we were well aware of this, 
and years ago had done model expenments at the 
National Physical Laboratory, while at Faraborough 
apparatus for use in the air had been devised and some 
few expenments made Prof Ames showed slides illus- 
trating in a most striking way the results obtained both 
on aeroplanes and airships, leading to information in 
the case of the latter which the Aeronautical Research 
Committee has pressed for many times, and which, 
had it been available in time, should have prevented 
the accident to the British airship R38 
Nor is this all instruments have been successfully 
constructed which permit all the elements which 
contribute to a knowledge of the flight of an aeroplane — 
its velocities, accelerations, and the stresses to which 
its various parts are subject in the air — to be recorded 
during its flight Instruments corresponding to some 
of these, such as the quartz fibre accelerometer or 
the control force measunng stick, have been in existence 
at the Royal Aircraft Establishment for years , instru- 
ments corresponding to all have been planned and are 
in various stages of construction In the Umted States 
they have found a man gifted with the knowledge to 
realise their need and with the authority to give effect 
to his knowledge In England we have lagged behind 
So it is in other subjects , Great Bntam is a small 
country, it is true, compared with the Umted States. 
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We owe much — in more state* than one— to our trans- 
atlantic kidifolk, and we are piling up a debt which will 
prove more serious than the millions of the funding 
loan What are we doing, what can we do, to reduce 
the load, to equalise the position ? 

The General Flectnc Company has its new laboratories 
at Wembley finely equipped and guided m the proper 
spirit “The question," Mr Paterson writes, 15 
sometimes asked whether the laboratories undertake 
pure research or confine themselves to applied research, 
and his answer is that “ the question is meaningless 
“ A research laboratory," he holds, “ is not complete 
unless it contains members interested m almost every 
branch of science and provides facilities for these and 
also for other classes of work " 

The National Physical Laboratory devotes much 
of the energy of its staff to abstract science, though 
telegraphy and telephony have not figured largely in 
its programme , these are catered for to some extent 
by the Post Office Research Laboratory at Dollis 
Hill For metallurgical work we have the Brown 
Firth research laboratories and the Hadfield Labora 
tory at Sheffield , other firms have laboratories m 
which occasionally an investigation in pure science is 
earned out But as a rule a works laboratory is 
mainly occupied in controlling the normal product 
of the works, testing the materials supplied, and 
assisting the works managers in maintaining a proper 
standard 

Then there are the laboratones of the Research 
Associations established and in part financed by the 
Department of Scientific and Industnal Research , 
good and valuable work is being done by these, but 
the co operative system has its obvious disadvantages, 
and in but few is abstract science pressed verv far 

Our best hope for the future would seem to be with 
the universities, but here again the want of funds 
is on almost fatal handicap ‘ There is not,” writes 
Prof Fleming, " as far as I am aware a single university 
in this country which possesses the necessary equipment 
for conducting advanced experimental research in 
telephoiiy and telegraphy", and this is true of many 
other subjects 

Research is terribly expensive We have always 
had men of the highest scientific originality who in 
the past have been pioneers in the advance of know 
ledge , we have them still, but somehow we fail to 
estimate their value, we are reluctant to furnish 
them with the means alone by which their natural 
gifts may be utilised The application of science can 
be organised, and many steps have been taken in recent 
years to improve its organisation, but if we wish to 
utilise scientific progress to prevent waste and to 
increase the efficiency of industry we must support 
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the solitary genius working often for a mere pittance 
m some university or college laboratory and devoting 
all his powers to unravelling a little further the tangled 
skein of Nature s mysteries Success in the struggle 
depends on finding the right man and in affording 
him full facilities We have the men, will our 
legislators who control the nations purse see that 
facilities are not wanting for their work ? 

R T Glazkbrook 


An Epitome of Antarctic Adventure. 

The Life of Str Ernest Shaekltton C V 0 ,0 B E (Mtl), 
LLD By Hugh Robert Mill Pp xv + 3ia + ao 
plates (London William Hememann, Ltd , 1923 ) 
21 s net 

B Y common consent, Dr Hugh Robert Mill, the 
author of The Siege of the South Pole " and 
the friend and adviser of a generation of polar explorers, 
must be arclaimed the right man to tell us the story 
of the most brilliant career in modem Antarctic 
exploration Not only has he long been the ablest 
chronicler and the most sympathetic cntic of adventure 
and achievement m the southern seas but he was 
also for long the friend and oftentimrs the confidant 
of the subject of this biography It was, therefore, 
with the keenest anticipation that we took up the 
book anxious to sec how a master hand would deal 
with a life so full of light and shade and a character 
compounded of such contrary impulses The result 
is somewhat of a revelation, and whatever may be 
said m criticism of the book it must be acknowledged 
that the biographer has carried out his task worthily 
and has revealed to us the man as he was fully and 
fairlj It was obviously no light task to reconcile 
the leader of magnificent sledge journeys with the 
unsuccessful dabbler in city finance, the platform 
lecturer, unconventional even to bluntness, with the 
sensitive lover of poetry, but it has been done with 
skill and understanding and the result will be to many 
a new Shackleton, undreamt of by those who knew 
but one of his many aspects 
The book is divided into three sections corresponding 
with somewhat indefinite periods m the lift Jn the 
first, styled Equipment,” we are introduced to a 
healthily mischievous 1 bov with a taste for poetry and 
the sea, developing along normal lines mto an efficient 
but scarcely on enthusiastic officer of the mercantde 
marine So far the story is an ordinary one, and even 
to Dr Mill s discerning eyes it foreshadows but little 
of the future But then appears the nucleus round 
which his energy and ambition gathered To the 
average reader the story becomes alive immediately 




134 


NATURE 


[Julv 38, 1933 


hu future wife appears on the scene and stirs him 
to an incentive which in his own words at the tune 
is expressed by the wish * to make a name for myself 
and for her/’ though as yet the sphere of fame had not 
been selected 

The chance came with his appointment to the 
Discovery expedition, and he seized it with both hands 
Though but a junior officer he was selected for the most 
important journey, and under the hardest conditions 
he learnt the manifold tricks of the sledger’s trade 
How well he leamt them was to be seen some six 
years later when he took his own expedition south 
equipped with improvements on the Discovery arrange- 
ments in every direction Compared to his own 
ventures, that of the National Antarctic Expedition 
was perhaps a httle rigid in character, a little complex 
both in resources and aims, and a little embarrassed 
by committee control from home We find Shacldeton 
going to the opposite extreme in these matters, and 
generally with success, but we believe he had much 
to thank his first polar school for, if it can be called 
a school when all were learning and no one taught 
The apprenticeship to Antarctic service is followed 
by shore jobs and a life varied in the extrtme, a period 
through which the biographer takes us most success 
fully and indeed humorously, concluding the first 
part of the book with what must have been most 
excellent training, Shacldeton s unsuccessful Candida 
ture for the general election of 1906 

Then comes “Achievement,” the thrilling story of 
the multiple successes of his Nimrod expedition, a 
story hitherto told only m Shacldeton s own words 
and therefore affording scope for the biographer to 
add many new and personal notes which explain 
actions formerly incomprehensible Such, for example, 
was his repeated endeavour to seek a base on King 
Edward Land, not because his judgment selected it 
but because of a compact with Scott IIow heavily 
this promise weighed upon him is seen in one of the 
gems of the book, a quotation from his letter written 
at the tune of the decision — forced upon him by circum 
stances— to go back upon a promise which bound him 
too hardly The journeys that follow, the triumphs 
of organisation and endurance which make up the 
history of that expedition, are well and fairly told 
Records were broken in all directions, and from the 
popular point of view it was indeed the achievement 
of the whole career From the point of view of the 
student of character and of the discerning reader 
of polar literature it was not the climax, which was 
to come eight years later Served by his great ability, 
mental as well as physical, and aided by what he 
himself liked to call his luck, but which was largely 
his own foresight, he went magnificently far Yet, 
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in a sense, he went so farther than many another 
great leader has gone, with a similar fortitude, that is 
to say, to the limit of safety To our mind the true 
ability of hu leadership was not shown until he had 
gone farther than safety permitted and yet brought 
back his men in safety None will dare belittle the 
triumph, but we beheve that posterity will regard the 
management of the retreat of the Endurance party 
as his masterpiece and not the attainment of the 
heart of the Antarctic 

In the chapters which follow, headed " Popularity ” 
and “ Unrest," the biograp her rec ords faithfully the 
honours by langs and emperoffffffi triumphal progress 
of lecture tours, and the ups and downs of precarious 
finance These things had to be recorded since they 
were part of Shackleton’s life, but one is impatient all 
the time to get away from an atmosphere which never 
really suited him however brilliantly he shone in it on 
occasion 

Then comes the third part of the book, “ Bafflement,” 
a title true enough m a popular sense, for the rebuffs 
of fate were now well nigh continuous, but scarcely 
comprehensive enough to indicate the real essence 
of this period of his life, the paradox of lasting fame 
arising from apparent failure The story of the 
Endurance, already well, if tersely, told by Shackleton 
himself, gains colour m the hands of this master of 
narrative, and so too does our picture of the man, 
always at his best when with his back to the wall 
Of polar travel it may be said more truly than of most 
ventures that any fool can get into a tight place but 
that it takes a man to get out of it again Paraphras- 
ing, we may say that most polar leaders have dared 
to the utmost as Shackleton did, many have ach eved 
the utmost limit of endurance as he did, but few 
indeed have retreated in good order from an almost 
hopeless position. One has only to read the long 
list of ghastly retreats in polar history to imagine 
what might have happened, and then to admire the 
hand that grew firmer and the spirit that grew more 
courageous as the outlook grew darker The chapter 
concluding the account of the Endurance expedition 
would have been an artistic ending to the book had 
it been possible Not that great service was not yet 
to come, but the story now becomes diffuse with the 
welter of war, and the man is but one of many instead 
of at the head of a few The story of the Quest w 
inconclusive so far as the man is concerned, and is 
brief It shows Shackleton with the same extra- 
ordinary capacity for organisation and the same 
magnetic personality ensuring support from unexpected 
quarters and rallying most diverse elements round him 
At the same tune it shows his judgment somewhat 
dimmed or perhaps merely hamed by considerations 



his ship was really seaworthy 

The epilogue which closes the book is in Dr Mill s 
very best style, and in many ways it gives us a clearer 
picture of the man than the recital of his deeds has 
done 

The book is a very notable addition to the library 
of Antarctic literature which the author has already 
enriched and is singularly free from errors We cannot 
miss the rare luxury of correcting Dr Mill on points of 
fact, as for example on p 68, where for sea ice we 
should read barrier ice, oronp 139 where for 3000 
feet given as the height of the gap between Mt Hope 
and the mainland we should read 900 feet Another 
slip of the pen is on p 343 where the return journey 
of Mackintosh s party over the Barrier is described 
as more trying even than that of Captain Scott 
Otherwise all comparisons are wisely avoided nor is 
an attempt made to assess the value of the life s work 
which great as it was cannot be viewed as yet m its 
true perspective More might have been said as to 
the character of the innovations made by Shackleton 
into polar work, from the point of view both of organise 
tion and of methods of travel though this was probably 
omitted as being too technical a subject for the book 
If the first object of a biography is to enlist the 
sympathy of the reader for the man then the book 
is a signal success for no one can read without emotion 
the vivid pictures of his doings and writings in so 
skilful a setting and if excuse were needed for this 
biography at all it would lie in the fact that m the 
rapidly changing circumstances of polar organisation 
we may never agam see such a man leading single 
handed ventures to great success or triumphant 
failure F Dkbknham 


The Physics of the X-Rays 

Les Rayons X Par Maunce de Broglie (Recueil 
des Conferences Rapports de Documentation sur la 
Physique Vol 1 1 * S 4 ne Conferences 133 

£dit6 par la Soci£td Journal de Physique) Pp 
164 +s planches (Pans Les Presses Umversitaires 
de France, 1933 ) 15 francs 

T HE present volume is the first of a senes of reports 
on physics edited by the French Physical Society 
and issued under the direction of an influential com 
mittee representing nearly a dozen institutions and 
societies m Fiance Fach report is discussed at a 
number of conferences which are open to the public, 
■ad the report in its final form is published for the 
benefit of men of science, technicians, students, and 
others, who wish to make themselves au courant with 
the recent developments of the particular branch of 
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knowledge in question That such a scheme should 
be set afoot is not the least of a number of indications 
of a great scientific revival which our neighbours 
across the Channel are for their part endeavouring 
to stimulate 

A similar scheme has been initiated in the United 
States under the direction of the National Research 
Council, and already a number of volumes have been 
published If we except the admirable reports 
published bv the Physical Soucty of Iondon we 
cannot recall any similar organised endeavour in 
(ircat Britain to sum up the present state of knowledge 
in the various departments of science Nevertheless, 
much has already been d ne by individual effort — as 
is perhaps the British way ind a number of British 
v orkers have already published valuable monographs on 
the various sections of physics with which their names 
are associated 

If the book before us is an e imest of the standard 
of attainment in the volumes stall to come, there will 
be a warm welcome for the new senes which we are 
informed will deal with such subjects as the quantum 
theory, the electric arc the structure of crystals, 
thermiomcs etc 

The treatment adopted by the Due de Broglie is 
a revelation of the am izing achievements of the X rays 
in atomic physics and provides man} indications of 
the ramifications of the subject into many depart 
ments of phvsics and chemistry For example the 
opening pages contain an attractive discussion of 
Bohrs theory of the atom Moseleys law of atomic 
numbers and the part the quantum theory plays in 
the phenomena of radiation 

One is reminded that formerly the X ray worker 
was unequipped with a precise means of sorting out 
the various qualities of X rays with which he expert 
mented His onlv recour e was filtering through metal 
screens — a method which is relatively crude and 
ineffective for the purpose and, mdeed served to 
mask a number of relations the real meaning of which 
can only now be appreciated Nevertheless, bv the 
insight of Borkla and others several great and general 
truths were discerned, which laid the foundations 
of the subject as it has since developed 

A new era dawned with the discovery of the dis 
persion of X rays by crystals Ihe new science of 
X ray spectrometry sprang mto being and at once 
turned to account the technique and precision of the 
older optical spectrometry Valuable as the work on 
the analysis of the spectral lines of the optical spectra 
had proved to be, it was transcended in simplicity 
and potency by the newer spectrometry To the 
literature on X Ay spectrometry the Due de Broglie 
has himself contributed m notable measure, and his 
D I 
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account of the subject js correspondingly “alive" I 
and authoritative 

Among much that calls for comment m this book 
is a good account of a variety of metal X ray tubes 
which have so far been used chiefly in spectrometry 
The recent researches which have filled the gap of 
4 octaves between the former boundaries of the ultra 
violet spectrum and the X ray spectrum receive full 
attention 

One of the more recent triumphs of X-rays m the 
field of atomic physics is the work of the Due de 
Broglie on the speed of the secondary electrons excited 
when X rays fall upon matter The speed was dis 
played by the method of the magnetic spectrum ” , 
and using X rays of a specific wave length de Broglie 
was able to show that the secondary electrons arranged 
themselves into well defined groups which had been 
ejected respectively from the K, L, M, etc rings of 
the atoms of the material These results, which 
receive simple explanation on the quantum theory 
and that of Bohr, have been confirmed m Great 
Britain by Whiddington, and widely extended at 
the Cavendish Laboratory by Ellis, who used radium 
y rays of much shorter wave length than can at present 
he generated artificially The present volume contains 
an interesting account of these enthralling mvestiga 
tions 

There are many valuable tables of wave lengths, 
etc in the book, and t number of plates showing 
some fine examples of X ray emission and ibsorption 
spectra At the end of each chiptcr there is a good 
bibliography In accordance with trench custom 
there is no index, but tradition is scouted bv th» 
provision of a serviceable stiff cover, a feature which 
will make its appeal m othtr countries 

G W C Kaye 


Elementary Zoology. 

Essentials of 7 oology for Students of Medicine and First 
Year Students of Science By Prof A Meek Pp 
xn+3*5 (London Longmans, Green and Co, 
192a) 105 6 d net 

T HE volume before us, intended for students of 
medicine and first year students of science, is 
written by one who retains his belief m the ‘ type 
system ’’ and clearly has no sympathy with those who 
believe that this method of teaching, unless used with 
great discretion, is liable to do much to kill the student’s 
interest in his subject. 

The book consists of ten chapters, each devoted to 
one of the more important divisions of the animal 
kingdom The chapter on Protozoa commences with 
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short descriptions of Amoeba, Paramecium, Vorti- 
cella, Cercomonas , these are followed by a section 
dealing with general considerations such as morpho- 
logy, physiology, psychology, reproduction, sym- 
biosis , and the chapter concludes with an account of 
important parasitic types— Opalina, Monocvstis, Plas- 
modium, Trypanosoma The descriptions of the 
various types are short and concise, but we notice a 
number of sentences which are liable to mislead the 
elementary student such statements as that the 
trypanosome “ progresses by the action of the flagellum 
which is posterior’ that the recrC^aafience of malanal 
attacks is due to the female gametocyte developmg 
parthenogenetically, that the fullv grown “ Plas- 
modium ” becomes crescentic, require qualification or 
emendation 

The chapter on Ccelenterata deals with Hydra and 
Ohclia that on Platyhelmia with Distoma and Tania, 
that on Mollusca with Anodonta, that on Annelida 
with Lumbncus and Nereis that on Crustacea with 
Neplirops, that on Insecta with Blatta \nopheles, 
Culev, and Glossina We arc glad to see our old friend 
Amphioxus accorded the dignity of a special chapter 
The chapter entitled Pisces deals with the skate and 
that entitled Amphibia with the frog This is followed 
by a chapter on the development of birds and mammals, 
and the book ends with a chapter on Mammalia dealing 
mainly with the rabbit 

As in the Protozoan chapter so also m other parts of 
the book, wc notice manv statements that might with 
advantage be emended m a new edition It is not 
accurate to say the gastrula is a stage in the develop- 
ment of all the metazoa It would be wise to use the 
word solenocyte in the sense defined by its inventor 
The expression “ schizoccel or mesenchyme 1 is liable 
to lead the careless student to think these terms are 
synony mous Such statements as “ the myoccel de 
velops a sclerotome, ’ * the longitudinal valve [of the 
frog’s conus arteriosus] is disposed m a slightly spiral 
direction from the right anterior aspect to near the 
left of the median line posteriorly,” the skeletal 
muscular system is derived from the myoccel of 
the ccelomic mesoderm “ species of Rana are used for 
food and large numbers are employed in zoological 
and physiological laboratories ” (the italics are ours), 
are, to say the least, awkwardly expressed 

Such statements as we have quoted indicate that 
the book would have been the better for more careful 
revision before going to press Notwithstanding such 
blemishes in detail we are of opinion that the book 
will prove useful to the class of student for whom it is 
m tended It is illustrated by numerous figures, some- 
what rough in execution but for the most part dear 
and intelligible as well as accurate 
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Arabia and Arab Alliances. 

The Heart of Arabia A Record of Travel and b xplora 
hon By H St J B Philby In 2 vols Vol 1 
Pp xxui 4-386 Vol 2 Pp V114-354 (London 
Constable and Co , Ltd , 192a ) 631 

I N October 1917, Mr Philby found himself the sole 
representative of Britain in the heart of Arabia 
on a mission which was organised, with the encourage* 
ment afforded by the initial success of the movement 
against the Turks on the Hejaz to carry messages 
of goodwill to the ruling chief of Wahabiland The 
co-operation of the latter was to be mvited in giving 
effect to the Euphrates blockade against the Turks, 
and ultimately to launch a campaign against that 
very able ally of Turkey, Ibn Rashid of Hail At the 
back of it there was no doubt some Utopian ideal 
of a umted Arabia The ruling chief of Wahabiland 
(which may be said to include all Najd, or Central 
Arabia, together with the coast province of A 1 Ilasa 
bordering the Persian Gulf) was Imam Ibn Sa ud of 
Riadh, and it was to Riadh that Mr Philbv s mission 
was directed, wa Hofhuf, the capital of A 1 Hasa, from 
a port on the Persian Gulf coast opposite Bahrein 
At Riadh, Mr Philby, who seems able to adapt himself 
most effectively, not only to Arab clothes, but also to 
Arab sentiment and the idiosyncrasies of the Arab 
people and appears to be perfectly at home m 
the desert as m the town, secured the friendship of 
Ibn Sa’ud, and was certainly greatly indebted to that 
chief for his safety and success while traversing the 
country The hospitality and almost invariable exprts 
sion of goodwill which were extended to him throughout 
his travels were due not merely to the world old tradi 
tions of the Bedouin but also to the influence of Ibn 
Sa’ud, who is obviously a most enlightened and com- 
petent ruler of a vast territory At Riadh, Mr Philby 
enjoyed the opportunity of giving us an excellent 
account of the city itself and of the character of the 
Wahabi faith as professed bv its most ardent disciples — 
all of it most interesting and valuable information But 
he failed to meet the British envoy who was to have 
brought from the west, from the Shanf of Mecca, 
messages of reconciliation with Ibn Sa’ud, who was 
known to be bitterly jealous of the Shanf Nothing, 
indeed, roused the indignation of Ibn Sa ud so effec 
tively as that the Shanf of Mecca should assume the 
title of King of Arabia All this, of course, is ancient 
history bv this time, and the course of dramatic events 
which occurred more recently m the Hejaz is modem 
enough to be within the recollection of most of us At 
the time, however, Mr Philby ’s immediate movements 
were determined by the attitude of the Shanf, who 
simply declined to allow the Bntish envoy to proceed 
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to Riadh In these circumstances, Mr Philby decided to 
go to Taif himself and fetch him In this, however, 
he was disappointed, although it led to a journey by 
the pilgrim road to Jeddah, passing within a measur- 
able distance of Mecca and including a visit to Taif 
rht Shanf was absolutely hostile to anv proposition 
of alliance with Ibn Sa ud, and thus fell through the 
hoped for units between Central and West Arabia 
Mr Philby, who gives us a most interesting story of his 
travel by a route which is little enough known, was 
obliged to return to Mesopotami i by sea from Jeddah 
It was not long howeier, liefore Mr Philby found 
himself once again in Riadh, this tune with the object 
of initiating an active campaign against Ibn Rashid, 
the 1 urks ally at Hail It was while he was waiting 
for Ibn Sa ud to complete the preparations for this 
expedition (which afterwards proved more or less 
abortive and mvolved the death of that brilliant young 
explorer Capt Shakespeare j that Mr Philby under- 
took what was by far the most interesting geographical 
exploration that has been made for many years in 
Arabia, which earned him us far south as the Wadi 
Hewasir, nearly to the edge of the great southern 
desert He was still withm the limits of the Riadh 
administration, but the influence of it grew weaker 
the farther he penetrated south, and it was at an 
important place m the Dawasir oasis with the ominous 
name of Dam, that he encountered fanatical hostility, 
which but for his tact and energy, might well have 
brought his career to an untimely end Many points 
of especial interest attracted his close attention 1 he 
ruins it Kharj, the remains of the tombs of a long 
forgotten race are especially interesting in connexion 
with those at Bahrein, which were first examined and 
opened by Durand (Sir Edward of that ilk), whose 
description of them in the pages of the Journal of 
the Roy al Asiatic Society is f ir more instructive than 
that of Theodore Bent (who followed him some tears 
later), and points to a constructive restmblancc with 
those of Kharj which cannot be accidental 
Mr Philby devotes a chapter to destructive criticism 
of the delightful romances of Arabian adventure 
written by William Gifford Palgrave Apparently he 
did not previously know (as certainly Mr D G 
Hogarth, who questions Mr Philby’s conclusion, could 
not have known) that Palgrave had long been without 
honour among geographers of the Persian Gulf as a 
veracious narrator Palgrave was a Jesuit father, 
true apparently to the traditions of his order, for, 
while we must render all honour ti those early Jesuit 
missionaries who were the very first pioneers in the 
field of Asiatic geography, no one who has endeavoured 
to unravel their itineraries by the light of more modern 
determinations can fail to observe their skill in the 
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art of geographical embroidery We might even repeat 
Mr Philby’s remark that gome of their statements 
“ bear no ponderable relation to fact ” 

‘ The Heart of Arabia ” must be reckoned as a most 
valuable addition to the literary efforts that the 
mysteries of Arabia have called forth 1 here is always 
the danger m a work of this sort of descriptive narrative 
lapsing into the style of the official route report This 
is most skilfully avoided by the author in his storv of 
everyday happenings in a society which is as old as 
that of the patriarchs, and still exists m its patriarchal 
form Mr Philby is much to be congratulated on his 
remarkable experiences and his manner of telling them 
T H Holdich 


Our Bookshelf. 

Flavouring Materials Natural and Synthetic By A 
Clarke (Oxford Technical Publications) Pp xxi 
+ 166 (London Henry Frowde and Hodder and 
Stoughton, 19*3 ) Ss 6 d net 
The manufacturer of foods and beverages, whose 
demands have created the infinite variety of flavouring 
materials now available, is a person with a remarkahlv 
catholic taste since he appears to take into account 
an) thing with a flavour, from aloes to lemons, as 
possible materials for miking his wares attractive 
While laying the rose under contribution, he is appar 
ently not averse from keeping scatole m his mind s 
eye as a possible means of titillating pleasantly the 
olfactory nerves of his clients It is quite dear when 
such unpromising materials as some of these, not to 
mention colocynth and senna, which the average man 
regards as particularly nauseous drugs, can be seriously 
considered as ingredients in foods and beverages 
designed to be pleasant, that flavouring has become an 
art which requires its own experts and its own htera 
ture 

Mr Clark s contribution, which he modestlv describes 
as notes accumulated during a number of years work 
in a technical capacity in the foodstuff and beverage 
trades, is a good beginning, and gives within small 
compass a mass of useful information regarding spices 
and condiments, the methods used m determining their 
quality, and the best ways of baulking the wily sophisti- 
catin' who substitutes ground date or olive stones for 
powdered cinnamon or ginger But spices in their 
natural state are no longer the only materials on which 
the flavouring expert can draw, and a considerable part 
of the book is devoted to a summary of the characteristics 
of purely chemical substances, extrac ted from essential 
oils or made in the factory The particular part they 
can play in compounding flavours is described, and the 
things they may or may not be blended with are duly 
recorded 

The statements regarding each product are reasonably 
complete, and where further information is required 
references to original literature are given Altogether 
the book is a good example of what technical literature 
of this kind should be, and though it would be easy to 
find points in it that are objectionable from a purely 
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scientific point of view, they are not likely to mislead 
the reader for whom the book has been compiled 


The Theory of Emulsions and Emulsification By Dr 
William Clayton (Textbooks of Chemical Re- 
search and Engineering ) Pp vm + 160 (London 
J and A Churchill, 1933 ) 9* 6 d net 
Dr Ciavton’s book is a fitting sequel to earlier 
issues of the series of “ Text-books of Chemical Re- 
search and Engineering ” to which it belongs These 
have included volumes on molecular physics, the 
physics and chemistry of colloids, surface tension, 
catalysis, and catalytic hydrogeimaii. The skilful 
blending of advanced theory with advanced practice 
which characterises Dr Clayton’s book is therefore 
by no means a novel feature of these text books 
The author claims that his chief aim has been “ to 
follow a logical line of development based on modem 
physico chemical principles,” and that " technical 
applications of emulsions have only been introduced 
either as illustrating some particular laboratory method 
on a large scale or because some important theoretical 
point is involved ” 

While, however, much of the book is actually de- 
voted to theory, the practical aspects of emulsion- 
making and emulsion breaking are very far from 
being neglected Indeed, one of the most striking 
features of the later chapters is the large number of 
references to patents covering processes for carrying 
out these contrary operations One of the most 
important applications of the process of emulsion- 
making is the homogenising of milk and cream A 
process whereby new milk of 4 per cent fat content 
acquires the appearance of a cream containing 8 per 
cent fat, while a 15 per cent cream becomes a good 
substitute for a 35 per cent cream, has obvious attrac- 
tions The opposite process of breaking emulsions 
w an important operation in the initial treatment of 
crude mineral oils , but it is also important in the 
de oiling of condensed steam, as well as m the more 
familiar operation of separating cream from milk and 
converting it into butter The book contains a 
bibliography of nearly 300 papers dealing with emulsion* 
and marks a new era in the scientific study of a subject 
which has very important practical applications 

TML 

Mathematics for Students of Agriculture By Prof 
S E Rasor Pp vm + 390 (New York The 
Macmillan Co , London Macmillan and Co , Ltd , 
1931 ) i6j net 

Every indication that mathematics is assuming a 
more prominent position m the curriculum of student* 
of agriculture is very welcome The mathematical 
requirements of the agricultural student are roughly 
twofold First, he requires a knowledge of mmpU 
calculations applicable to the routine problem* of 
fertilisers, feeding stuffs, surveying, buildings, book- 
keeping, etc Secondly, he very urgently requires an 
elementary understanding of statistical methods and 
probabilities applicable to the interpretation of ex- 
perimental results Prof Rasor’s book deals mainly 
with the first of these requirements The value of the 
book to agricultural students approaching mathematics 
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for the first time would be enhanced if less prominence 
wen given to formal definition and more to simple 
explanation, but there is no doubt about the usefulness 
of this book to the student who wishes expeditiously 
to revise and amplify previous work It is concise, 
well indexed, and contains a large number of exercises 
Some of the latter might profitably be revised The 
statement in Exercise 5 on p 13 that m a certain 
fertiliser 43} per cent is phosphoric acid (phos 
phonic) ’ will doubtless annoy the chemist In the 
same exercise the student is asked to calculate how 
much acid phosphate containing 16 per cent phos 
phone acid is required, when mixed With cotton seed 
meal and kamit, to provide a mixture containing 43} 
per cent phosphoric acid A practicable answer to 
this question might be the salvation of agriculture 
Unfortunately the use of American data and money 
urnts detracts from the value of the book to students 
elsewhere N M C 

(1) A Canadian School Geography By Prof G A 
Cornish Pp xiv + 450 np (a) The Canadian 
School Allas Prepared at the Edinburgh Geo 
graphical Institute under the Editorship of Prof 
G A Cornish Pp v + 65 maps + 16 np 
(Toronto J M Dent and Sons Ltd 1922 ) 

(1) The best features of this work are the maps illustra 
tions and practical exercises Fot the rest the book 
is planned on somewhat orthodox lines Too much is 
attempted in the space available so that in places the 
book gives little more than a catalogue of uncorrelated 
facts It is certainly most informative especially with 
regard to Canada to which a large part of the book is 
devoted but on the whole the geographical outlook 
13 wanting 

(a) The atlas was prepared in the first instance to he 
used with this text book but may easily make a wider 
appeal as a general reference atlas for use in Canada 
It contains forty eight pages of finely executed maps 
by Bartholomew and a full index Fourteen pages are 
devoted to maps of Canada of which the most popu 
lated parts are shown on scales of 1 a 500 000 The 
rest of the world is shown on small scale maps hut 
there is a coloured orographical map of every continent 
One improvement would be the addition of a larger 
scale map of India, but the atlas as a whole deserves 
high praise 

Nyasa, the Great Water bang a Description of the Lake 
and the Life of the People By the Ven William 
Pemval Johnson Pp vu + ao4 (London Oxford 
University Press 1933 ) qs 6d net 
In this volume, the Archdeacon of Nyasa has placed 
on record his knowledge of the lake and its people 
among whom he has served for many years as a member 
of the Universities Mission to Central Africa In the 
preface, the Bishop of Oxford, with pardonable en 
thusiasm, says that it is unique and a book which 
no student of backward races can afford to leave 
unread ’ Its readers, perhaps, will not be prepared 
to go so far , but it is certainly a valuable and intimate 
study of the life and mentality, the customs, occupations 
and beliefs of the Angoni, Wa Yao and Nyasa or Nyanza 
who live on the shores of the great lake Nyasa The 
salient feature of the book is its keen insight into the 
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native mmd — a result which is achieved most markedly 
by means of the chapter of village stones ” in which 
the author has reported, in the words of the natives 
themselves, incidents of courage and helpfulness m 
the face of known and concrete danger These he 
contrasts with the fear leading to cruelty, ansing out 
of the impalpable and unknown which lies at the root 
of much of their religious ntual and belief 

Into the East Notes on Burma and Malaya By R 
Curie Pp xxxi -1- aa4 (London Macmillan and 
Co Ltd 1933) ioj net 

Cities (like persons) says the author of this work, 
have their idiosyncrasies that, slowly revealing 
themselves layer upon layer absorb you at last into 
their atmosphere, and goes on to ask what it is that 
the new comer feels about Rangoon in this particular 
instance, that to an inhabitant is second nature 
Wherever his travels in the East have taken him his 
purpose has been to seize the essentially differentiating 
quality in each place He speaks of his book as a 
record of things seen and of things thought but m the 
mind of the reader the latter will loom larger than the 
former and in the retrospect whether the authors 
words describe Colombo Rangoon Mandalay, the 
mining town of Kuala Lumpur or the investiture of 
the Sultan of Perak v ith the K( MG it is their 
quality as an intensely personal record of impressions 
rather than as a statement of fact that will remain In 
the end the author confesses himself baffled by the 
East and its inscrutability and aloofness is perhaps the 
most vivid of the impressions he conveys to his readers 
Mr Joseph ( onrad contributes a preface m which he 
discourses in characteristically alluring manner of 
ravelleis and of their works 

Abregt de giographte physique Par Prof L de 
Martonne Pp v + 3S5 (Pans Armand Cohn, 
1933 ) 15 francs 

Students of geography will be glad to have this out 
line summary of M de Martonne s well known Traite 
de geographic physique The general plan is the 
same as m the larger work but a new chapter has been 
added giving a sketch of the relations of human and 
physical geography In order to moke the treatment 
throughout the book as concrete as possible the author 
has chosen under eac h heading the most stnkmg aspects 
of the subject wisely making no attempt to cov er all 
the ground in a limited number of pages The third 
section, le relief du sol is particularly lucid and is 
illustrated by most instructive photographs and block 
diagrams The bibliographical references to each 
section are well chosen but why is there no index ? 

The Practical Electricians Pocket Book for rqoj 
Iwenty fifth Annual Issue Edited by H T Crewe 
Pp xa + 571 + Diary (London S Rentell and 
Co , Ltd , 1933 ) 35 net 

A chapter on wireless broadcasting has been added 
to this useful little book Apparently some expen 
menters have difficulty in getting a good earth, but 
the suggestion that they should get an old bath, solder 
the earth wire to it and then bury it, is in our opinion 
I quite unnecessary 
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r 4.k. CJ,*.-, I But in accordance with Bohr a assumption, 

Letters to toe Editor. nA-mr'w so that nA» is energy mv* or say iW 


{Ike Fditor dots not hold himself responsible for 
opinions t piessed by his correspondents Neither 
1 in he undertake to return nor to correspond with 
tht nrt/ers of rejected manuscripts intended for 
this or my other part of Nature No notue is 
t it m oj anonymous communications ] 

The Quantum In Atomic Astronomy 

The approach to the quantum by the path of 
energy though historically natural and probably 
inevitable is scarcely the simplest mode of presenting 
it to students So long as assumptions or guesses have 
to be made as a supplement to ordinary dynamics 
when applied to events occurring in the interior of an 
atom it is best to make them nakedly so as not to 
cloak their character and then to let experience 
justify them and hope for subsequent theory to 
explain them This is a procedure after the manner 
of Kepler The following brief summary though 
inadequate as an exposition is sufficient to indicate 
the main points in what I imagine to be a slightly 
clarified mode of presentation 

Bohr assumed (virtually) that in a family of 
electrons revolving round a nucleus the rate of sweep 
mg mas rW/dt or const int for any one orbit 
proceeded discontinuously in arithmetical progression 
from orbit to orbit This supplied a kind of Bode s 
law foi the succession of satellite electrons not at ill 
dissimilar from the actual rough succession of pi inetary 
orbits round the sun provided that some of the possible 
orbits may be left empty as they conspicuously often 
are inside the atom 

lhe recognised expression for twice the rate of 
sweeping ireas for inverse square motion round a 
centre if force is 



and this multiplied by the mass of the revolving 
particle is its moment of momentum mpv with p 
the perpen licular on the tangent also called angular 
moinmtum m^dO/dt 

Bohr s issumption is that in the itom this quantity 
can only exist discontinuously in inhvisible units or 
atomu portions siyA of which only integer multiples 
are possible so that it equals nA One would gladly 
use the letter h for twice the iate of describing areas 
as usuil had not the symbol been otherwise mono 
policed in this connexion by a quantity which though 
approached differently turns out on arrival to be 
nearly the same 

Our first equation then is that 



The time penoi of an inverse square orbit is well 
known as 

T 2r s /~ 

and this is our second equation 

So combining these two equations and ignoring 
the excentncity * as an unimportant and provisional 
detail we get at once for the angular velocity in a 
permissible circular orbit 

_ 2r fibn M 

m T n'\* 

n being as usual the force intensity or acceleration 
at umt distance namely m the electrical case E e/m or 
Hm* I or accuracy m should be interpreted through- 
out as half the harmonic mean Mm/(bl + tn), because 
the revolution is round the common centte of gravity 
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Energy is therefore proportional to frequency and 
we can proceed to identify Aw with Planets hr, 
and find that the relation between the introduced 
constants is simply h = 2 * A because »'2n 

h urther by remembering that whenever a particle 
falls in towards an inverse square centre of force it 
gams twice the energy which it can retain m a circular 
orbit (though no dynamical reason can be given for 
its half stopping and occupying such an orbit and 
ejecting its surplus energy) we get for the energy 
radiated on Bohr s second assumption that radiation 
only occurs when electrons drop from orbit to orbit, 
the difference between ^Aw, and Jn,A», or 

Whence Rydberg s spectrum frequency constant 
defined as the constant part of SW/h comes out in the 
alternative forms 

o'm* _2**h}e*m lVm 
N 2A*A A* 4 irA* 
of which the last seems to have some advantages 
Oliver Lodge 


The Resolving Power of Microscopes on Test 
plates for Microscopic Objectives 

In letters published m Nature (September i 1921 
p 10 rebraory 16 p 205 and May 27 1922 p 678) 
on the above mentioned subjects I gave an estimate 
of the limit of microscopic resolving power that is 
of the least distance which must exist between two 
points in the focal plane if they are to appear as 
separate points in the image I mentioned half a 
wave length of the illuminating light as its approxi 
mate value I have now however reason to believe 
that this is an overestimate and that o 7X is nearer 
the mark This is in agreement both with a re 
computation of the illumination near the image of 
a point and with observ ltions made on the test 
plates 

The image of a bright point in the geometrical focus 
of a lens consists as is well known of a bright disc 
surrounded by rings the dark spaces between which 
indicate the positions where the integral difference 
of the optical length of the rays from any part of the 
dark ring to the corresponding distance from the 
geometrical focus is half a wave length 

In Fig 1 let O bo the geometrical focus and Oy the 



axis of the lens Let SS be a section of the spherical 
wave surface which by the action of the lens is 
converted into a second spherical surface with the 
game axis and with its centre at the conjugate focus 
Let P be a point in the focal plane near 0 and divide 
the surface SS into elementary zones by planes to 
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which OP is normal Consider a pair of such zones I 
in latitudes +9 and -9 (taking the diametral plane 
as equatorial) Every jioint in each zone is at a 
constant distance from P, and the constant difference 
between PS and PS' is iOPsinB Assuming that 
the focal length OS is great compared with X, and the 
conjugate focal length great compared to OS, then 
the difference of phase m the waves contributed 
to the image by each pair of zones is (if OS-r) 
4*(r/X) sin 9 Putting A for the wave amplitude which 
would exist in the image if all the partial waves 
arrived in the same phase and writing 4 for 4 »(r/X) sin 9, 
the actual amplitude at the geometrical conjugate 

focus of a point distant r from 0 is A j* cos (4>l*)d9, 

where 9 t and 9. define the operative areas of the wave 
surface SS' The value of 4 will be different for each 
pair of limits, but the ratio between the amplitude at 

0 and that at r is f*cos In computing this 

integral a table was formed for cos $/2 between the 
limits o and 2 for rj\, and o and r/2 for 9 Fair 
curves were drawn through the plotted values of 
cos 4>l2 for each of the chosen values of 9 (see Fig 2) 



and the algebraic area of the curies for various limiting 
values of 9 was measured with a planimeter 1 (see 
tig 3 ) The intensities of the illumination are of 
course as the square of the amplitude 

When two or more luminous points in the focal 
plane are m proximity, the interference effects 
occurring between their ring systems arc not independ- 
ent of the nature of the illumination If the luminous 
points radiate light proceeding from a single source 
there is a definite phase relation among the emitted 
waves, and in this case the intensity is proportional 
to the square of the sum of the amplitudes if how 
ever, the points are self luminous it is the sum of the 
squares which must be taken 

The change in the appearance in the held of a 
microscope when a point source is substituted for 
diffused light is ver\ conspicuous 

The curves in Fig 3 indicate that as the aperture 
of the lens is increased from o to 90° the diameters of 
the central disc and of the rings are reduced as well 
as the relative brightness of the rings and that when 
the whole hemisphere of the wave surface is operative 
the diameter of the central disc — » e the radius of the 
first dark ring — is a little greater than o 4X 

When the central rays are stopped out the diameter 
of the disc is still further reduced, but the brightness 
of the rings is greatly increased Thus when only 
the marginal rays are effective the image of a single 
line will appear multiple 

It must be rememberdi, that these curves only 
apply to points m the fqdtt plane, and that the radn 
of the rings for points slightly out of focus are greater 

1 tor a tomewbat unular parpoM Ain toe Mi " Inteiuity at Light in the 
ndghboutbaod of a Caiatio,' Camb PhC Tram , vol 6 pp 379 it wf ) 
computed hit table numerically by method! much more accurate but abo 
modi more laborious that the ptauimeter The latter, however, fc 
nOcimtly food for the purport of thU note 

NO. 2804, VOL. 1 12] 


The lateral spectra which accompany the image of 
hues (which may be regarded as the envelope of the 
nng systems of a senes of points) have a considerable 
effect on the appearance seen m the field of the 
microscope 

It is usually held that an object is in focus when 
the definition is sharpest Inis, however, is not 
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The ordinates of the runes give the implitudn of the rraultant vfljra 
tit ns (exprewd h fraction* of the amplitude at the Reometncal focus) 
it the vaHoua value* of r/A 


really the case If bands of fane ruling in close 
proximity to one another are examined it will be 
found that a separate adjustment of focus has to be 
made for each and that the best result is obtained 
when the focal adjustment makes the spacing of the 
lateral spectra the same as that of the lines of each 
band 

With ordinary test objects (diatoms, engraved 
lines, etc ) this effect is somewhat disguised owing to 
the thickness of the objects themselves which is quite 
comparable to the wave-length, but in such test 
plates as I have described in mv former letters, where 
the thickness of the film on which the lines are ruled 
is only 1 /i 5 to 1/30 of a wave length, the question of 
thickness does not anse 

The high resolving power which has been attained 
on diatoms and engraved lines should be attributed to 
variations of thickness in the objects as these increase 
the rate at which the length of the optical path 
changes for points near the geometrical focus , t e 
for the variation of r It is customary to mount 
such objects in media of high refractive index, which 
lias the effect of exaggerating tht optical depth of the 
grooves, etc , and it is worth notice that if an object 
has no thickness, or a thickness small compared to the 
wave-length and the only characteristic of which is a 
difference in opacity from place to place, the refractive 
index of the mounting medium is without effect on 
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in the focal plane If the surrounding medium is air 
the optical length of the rays from 0 and P differ by 
OP sin 8 If O and P are covered by a uniform layer 
of a medium the refractive index of wfuch is m, the 
same rays in the medium make an angle 8' with the 
axis where 8' sin 8' = sin Bln The difference of optical 
length is then OS? sin 9' - (OSn sin 8) In = OS sin 8 as 
it was in air 

This independence of n does not extend to the case 
where one of the points 0 or P is slightly above or 
below the focal plane 
If A is the elevation 
/ or depression in ques- 

tion the difference of 
6/ ,/C / the optical lengths 

' s/y, is A(/i cos 8’ - cos 8), so 
- / / / that the difference m 

u 's t,' / creases both with m 


P 0 a limit to the resolving 

Fir 4 power of microscopes 

with respect to thin ob 
jects m the focal plane is a guess rather than an 
actual measurement With the maximum angular 
aperture the radius of the first dark ring is a little 
greater than o 4X, which would indicate that objects 
must be separated by o 8\ before a really dark space 
appeared between their images but the intensity of 
the light in the neighbourhood of the nng is very 
small and doubtless the objects would seem as double 
at a less distance 

The experience however which I have had with 
fine lines ruled on thin films would induce me to 
place the limit at more rather than less than o 7* 

A Mallock 

9 Banng Crescent Exeter 
May ig 



The Fluorescence of certain Lower Plants 

It will, I venture to believe interest some of the 
readers of Nature to know that the Cyanophycear 
(Schisophycee) or blue green alga;, the diatoms and 
some at least of the true green algae among or closely 
related to the Plcurococcace® are visibly strongly 
fluorescent when viewed ultramicroscopically, if the 
proper optical conditions are achieved A much 
wider claim for the usefulness of the method might 
be made but it will be unnecessary , for the moment 
if any one who may be interested tries it, he will 
appreciate at once its many possibilities 

The optimum conditions are these a dark field 
condenser preferably of the cardioid type thin 
glass object slides (o 8 mm thick or less) preferably 
thin covers and a dry objective of any magnification 
Water between the upper lens of the condenser and 
the slide answers every purpose and is much more 
comfortable in extensive ultramicroscopy The best 
light source when one is studying colour and this 
becomes of prime importance in this connexion, is 
a small arc , but generally speaking a condensed 
filament, 400 watt lamp with a suitable condenser, 
answers every purpose The thin object-slide and 
the glass air interface of the cover are the essential 
features, since one is then able to focus the reflected 
hollow beam of light from the upper surface of the 
cover glass upon the object It will be seen that in 
using the dark-field condenser in this manner we 
are reviving the idea embodied in the " spot lens ” 
of Thomas Ross m Wenhams air paraboloid (1850) 
with a similar spot lens and in his glass paraboloid 
condenser of 1856 (Siedentopf, H , ' Die Vorgeschichte 
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der Spiegelkondensoren," Zetftckr, f mu Mihro- 
shape, 24 382-395, 1907) As these could bs used 

only with a dry objective, the later effort was aimed 
at the result achieved in our present apparatus It 
is evident from current published directions of 
manufacturers for work with the dark-field illuminator 
that the use of the reflected light cone is not con- 
templated I refer especially to the specifications 
as to object-slide thickness While not having the 
advantage of the magnification afforded by the 
oil immersion, we gain veiy greatly in many features 
of the object picture afforded 

One of the most important of these is that the 
blue green algae, when seen at the apex of the light 
cone inverted by reflection, afford their fluorescence 
colours Some species are more readily recognised 
to fluoresce than others, but if 4|ju^ material be 
mounted in strong glycerin, thu^ODviating the 
scattering of light by internal surfaces either in 
the organism or m the surrounding mucilage, the 
cells are then seen to glow with a fervid light, orange 
or crimson according to the organism Indeed, 
when glycerin is used, the fluorescence can be seen 
without making use of the inverted light cone, just 
as, according to Siedentopf, bacteria lightly coloured 
with a fluorescent stain (" Cher Beobachtungen bei 
Dunkelfeldbeleuchtung ' Zeitschr f mss Mihro- 
skofne, 25 273-282) may be seen with oil immersion 

objectives Ihe object picture then afforded has 
advantages of its own which need not be detailed 
here Without glycerin, the fluorescence, even of 
those species which are most readily observed in 
this respect, is scarcely visible with oil immersion 
objectives 

When seen mounted m glycerin, then, some 
species of Oscillatona are crimson, as also are Cylindro- 
spermum, Anabana A toll a, some species of Nostoc 
and of Chroococcus, Rivulana, ana others , while 
other species of Oscillatona and Nostoc are golden 
orange Chroococcus rrfr actus (I do not assert 
positive identification) appears a dull yellow, all 
these forms affording a most striking contrast to 
their appearance by transmitted light, that with 
which students of them are familiar 

I have found evidence that the pigment is in 
solution in minute vesicles (supporting in part 
Wagers conclusions Proc RS 72 401, 1903) 

With death, it becomes adsorbed by the cytoplasm 
and the cells then appear blue (eg Nostoc) On 
examining material of Nostoc commune from China, 
which I have had in my possession some twenty 
years, I found the cells as strongly fluorescent 
as if fresh The stiff gelatinous sheath appears 
light blue, perhaps also from adsorbed phycocyanm 
When freshly mounted in glycerin, blue greens hold 
their fluorescence for some time I have an Oscil- 
latona kept thus for twenty days without loss of 
fluorescence The old Nostoc commune lost its 
fluorescence in less than twenty-four hours, perhaps 
because it was already dead 

I have shown that the fluorescence is due to 
phycocyanm rather than to chlorophyll, which, 
because of the * colloidal condition it# which it 
occurs in the living cell has not been found visibly 
fluorescent E Raehlmann (" Neue ultramikro- 
skopische Untersuchuogen Qber Eiweiss," etc , 
Pfltlger s Archxv ges Physiologic, 112 128-171, 

1906), it is true, thought that he could see chlorophyll 
fluorescence with the ultramicroacope, but he used 
suspensions or emulsions, and with these I have 
obtained similar results With suitable means, the 
fluorescence microscope, for example, the fluorescence 
of the living chloroplast can be observed, but one 
can scarcely persuade oneself that it can be seen 
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with the ultramicroscope as ordinarily used One 
can I think see a dim suggestion of the fluorescence 
colour m isolated chloroplasts (Elodea) and in the 
chloroplast of Spuogyra but when tn situ the 
multitude of reflecting surfaces produces so much 
transmitted light that the fluorescence) is masked by 
the green coloration 

It was therefore of no small interest to find also 
that the pigment in the oil vacuoles of the diatoms 
pale greenish yellow by transmitted light is also 
visibly deep red fluorescent when viewed m the 
manner above described Glycerin must be used 
as a mounting medium Examined thus the 
fluorescent pigment is seen to fill vacuoles Urge 
and small I have found that this pigment is not 
destroyed at the temperature of boiling water 
whereas phycocyamn changes at about 6o° C it 
reversibly and loses its fluorescence It may be the 
phycocyamn like pigment found by Bocat (through 
Czapek Biochemie des Pflanzen i 601) in 
Navicula which as a matter of fact has two large 
fluorescent vacuoles and usually two small ones one 
near each end of the cell 

Scenedesmus glows with a deep red light as also 
a small species of Raphidium (or closely similar 
organism) I have found further evidence of fluor 
escence in other green forms notably an ulvaceous 
one 

Many beautiful results will reward the microscopist 
who will use the method h specially one can 
scarcely contempUte the remarkable lrradiancc of 
these lowly plants without realising anew the lm 
portance of the problem of the physiological signi 
ficancc of fluorescence In a paper presented at 
the recent meeting of the Royal Society of Canada 
I have endeavoured to discuss the matter in its 
more general bearings The immediate purpose is 
to direct attention to a means of increasing the 
usefulness of the dark field condenser 

h RANOJS F I LOYD 

McGill University Montreal June r 

Dr Kammerer a Lecture to the Llnnean Society 

I am very sorry to differ from my friend Prof 
MacBnde but it is impossible for me to agree with 
some of his remarks on Dr Kammerer s recent 
lecture (Naiure June 23 p 8^1) I did not assert 
that Dr Kammerer made childish mistakes which 
would disgrace a first year student in biology 1 
expressed my opinion that it was not correct to state 
that the ovary of Salamandra is enclosed m a mem 
brane while that of the bird is not 1 fail to see why 
Dr Kammerer s statement should require to be trans 
lated into modem technical language It is a some 
what serious suggestion that hie cannot express his 
ideas in such language for himself and if that be so 
it supports my criticism that m some respects hi° 
statements were not in accordance with the present 
state of biological knowledge 

I cannot however accept even Prof MacBnde s 
description of the condition of the ovary of the bird 
as correct (and I dissected out the ovary of a common 
hen to day not for the first tune) The ovary of the 
bud is almost as completely invested by pentoneum 
as that of the Salamander not only on its ventral 
surface but on its lateral surfaces also and it is not 
largely retroperitoneal I agree that the ovary of the 
bud is more difficult to remove in its entirety because 
it is sessile on the pentonetun and not connected with 
it by a membrane and still more because its attach 
ment is dose to the great post caval vein so that it is 
difficult to remove the part by which it is attached 
without cutting into the vein To be strictly correct 
the narrow membrane which attaches the ovary to the 
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wall of the body cavity in Salamandra is not a 
mesentery as Prof MacBnde calls it because that 
term means a membrane connected with the intestine 
It would serve no useful purpose to reply to other 
points in Prof MacBnde s letter He refers me to 
Dr Kammerer s long paper But I was dealing 
with the lecture as delivered and pnnted which m 
my opinion failed to show that Dr Kammerer had 
an adequate conception of the range of knowledge 
the completeness of evidence and the validity of 
reasoning requued to establish the londusions he 
asks us to accept I am not of course suggesting 
any deception on Dr Kammerer & part except self 
deception I amarckian doctrine has often suffered 
more from the indiscretion of its advocates than 
from the attacks of its enemies 

J T Cunningham 
East London College Mile Lnd E 1 
June 26 


The British Journal Of Experimental Biology 

Though British workers have mode some of the 
most signal contributions to the morphological aspects 
of zoology and n imes like those of Romanes Bateson 
Doncaster and Geoffrey Smith will always be dis 
tingmshed for pioneer discoveries in the experimental 
field Great Britain at the present moment compares 
very unfavourably with other countries in facilities 
for tlie publication of researches m experimental 
biology especially on the zoological side There is 
no single journal devoted wholly r r mainly to the 
subject with the exception of the Journal of Genetics 
winch of course only covers a portion of the field 
We have in Great Britain nothing to compare for 
example with the / urnal of Experimental Ziology 
the D logic il Bulletin and the Journal of General 
Plysiology in Ymenca or with the Archu furEntwick 
lungsmechanxk in C ermany and the Trench Archives 
de morphologic nptnmenfale Nor have wc any 
biological journal which makes it a regular practice 
to publish articles of a general nature summarising 
anti discussing critically recent additions to know 
ledge as in the American Naturalist and the Referaten 
of several continental journals 

In the absence of an adequate medium of pubhea 
turn in Great Britain experimental biologists do not 
know sufficiently what work is 111 progress with the 
natural result that there is overlapping that 
experimental inquiry lacking a satisfactory channel 
of expression may fail to exert an influence essential 
for the further development of biotogy in Great 
Britain and that younger men will tend to migrate 
from the zoological laboratories to associate themselves 
with departments of human physiology Biological 
science is at present passing through a period of 
transition on one hand it is becoming mcreas 
ingly clear that the problems of evolution can no 
longer be dealt with adequately from the traditional 
morphological and descriptive point of view of 
zoology on the other the adoption of experimental 
methods by the general zoologist is opening up new 
fields of research and making it possible to study 
more readily the nature of many fundamental 
biological processes su«h as fertilisation development 
sex and heredity which have been too often neglected 
by traditional physiology In the words of a dis 
tinguished morphologist there is a growing tendency 

to return to the practice of earlier days when 
animal physiology was not yet divorced from 
morphology 

We believe that the time has now come when it is 
possible to issue a British journal devoted to general 
biology in particular to experimental research and to 

D 2 
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investigations bearing directly upon experimental 
problems We have therefore arranged with Messrs 
Oliver and Boyd Edinburgh to undertake the 
publication of the British Journal of Experimental 
Biology the first number of which will appear in 
September next The new journal will receive 


problems It will also publish by invitation authori 
tative resumes of recent progress m various fields of 
inquiry Any relevant original contribution will be 
considered for publication 

Inquiries may be addressed to the Animal Breeding 
Research Department the University Edinburgh 
h A E Crew 
W J Dakin 


fir 


Johns roNE 

A Marshall 
Gly C Robson 
A M Carr Saundfrs 
J McLi an Thompson 


An Einstein Paradox 

Thf fillacy of the argument put forward by Prof 
R W Genese in the former part of his letter in 
Naturf of June i p 74 2 lies in Ins supposing that the 
tune t at which K sees the light signal from I is related 
to the time t when K x sees the same signal by the 
transform ition 

i p(i-v*/e«) 
where ft (1 - o*/c*> * 

If we suppose the light signal to be emitted from 
L at a time 1 (in K s system) and T, (in K, s system) 
then 

r t ft(£ vx/c') (I) 

*»-«*- «T) (2) 

where x-KL *, K,L 

Suppose now that K receives the signal at time t 
(in his system) and that K, receives it at time t l (as 
judged by K x s system) Let < x be the time in K s 
system corresponding to f x in K x s system I hen 

t-T+x/c (3) 

<1 -T j+srj/c {4) 

and ti-tHU-vx/c*) (5) 

Substitution from (i) and (2) m (4) gives with (3) 
<i-#(i v/c) 

and comparison with (5) shows that f+/ x 

A little careful considciation of these equations will 
now show that the supposed paradox does not arise 
for the case * x o J T Combridgb 

King s College Strand 


Multiple Temperature Incubator 

In the course of somo experimental work on insects 
which we have been carrying out it was necessary 
to have a large number of constant temperatures 
As it was impossible to have a complete incubator 
for every temperature an incubator was designed 
by Mr 1 # W Kirkpatrick and myself to give a con 
tuuous senes of constant temperatures 
The pnnciple used is the conduction of heat along 
an insulated metal bar between two constant tempera 
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tures In practice one of these is an ice box and the 
other a hot water bath at any convenient temperature 
Between the two is a bar tube or trough of metal 
four to twelve feet long which has holes bored at 
close intervals throughout its length Both copper 
and aluminium have been used for the conducting 
bar The whole is well insulated to avoid the 
influence of the daily temperature change 
The apparatus has exceeded our expectations and 
would probably be of great use to investigators m 
other fields full details with scale drawings and 
temperature charts will be published shortly in a 
Bulletin of the Ministry of Agriculture of Egypt which 
will be sent to any one who is interested 

C B WlLlIAMS 
Ministry of Agriculture (Entomological Section), 
Cairo June 20 %*■» 


Phosphorescence caused by Active Nitrogen 

In order to prepare aluminium chloride for atomic 
weight determination 1 burnt pure aluminium metal 
in a current of pure dry chlorine Before starting 
the reaction pure dry nitrogen was passed through 
the apparatus to expel the air After this has been 
attained the flow of nitrogen was stopped and a 
slow current of pure dry chlorine was allowed to 
pass over the metal Since the pure dry gas reacts 
very slowly with aluminium at ordinary room 
temperature the tube containing aluminium was 
heated to about 500° C After the completion of 
the reaction the aluminium chlonde formed and a 
quantity of un combined metal was cooled in a very 
slow stream of nitrogen As the red heat ceased 
a bright green phosphorescence appeared in the 
reaction tube surrounding small pieces of corroded 
uncombined metal 

I his phenomenon was excited the next day when 
the synthesis was continued and the last traces of 
chlorine were removed by nitrogen In both cases 
the afterglow disappeared after about one minute 
Two important facts should be added namely 

(1) The reaction tube — free of chlonne — with 
aluminium chloride and the metal was heated agam 
to the same high temperature and nitrogen was passed 
over while the whole system was cooling down The 
bright green light did not appear Nothing of tins land 
of light was visible when the pure metal was heated 
alone This is a sufficient proof that the observed 
afterglow m the former cases was not caused by a 
trace of any known or unknown impurity of the 
metal used 

(2) The phenomenon was not observed during the 
synthesis of aluminium bromide which was earned 
out by Prof lh W Richards and me in the same 
manner and with an aluminium of the same origin 

In Nature of May 5 p 599 and May 26 p 705 
were published letters by Prof L P Lewis and 
Mr W Jevons describing phosphorescence caused 
by active nitrogen These letter) particularly the 
second by Mr W Jevons suggested to me that the 
afterglow of aluminium left m the reaction tube was 
very probably caused by active nitrogen The 
presence of traces of active nitrogen was caused 
by the violent reaction of the chlonne left in the 
tube with the aluminium metal This reaction 
activated some of the nitrogen passed over the 
metal When however all the chlonne was expelled 
and the contents of the reaction tube were heated 
as in the case desenbed above no phosphorescence 
appeared H Krepflka 

Department of Inorganic Chemistry 
Charles University 
Prague Czechoslovakia 
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The Cryogemc Laboratory of the University of Toronto 

By Prof J C McLfnnan, F R S 


C HORTLY after the commencement of the War it 
v-J became evident that if helium were available m 
sufficient quantities to replace hydrogen m naval 
and military airships, losses in hfe and equipment 
might be very greatly lessened 

It was known that there existed in America supplies 
of natural gas containing helium in varying amounts 
and Sir Richard Threlfall, as a result 
of preliminary calculations that led 
him to believe that this helium could 
be extracted at a cost that would not 
be prohibitive, proposed that the 
Board of Invention and Research of 
the British Admiralty should under 
take an investigation of the matter 
As a result of this proposal the writer 
was asked by the Board to determine 
the helium content of the natural 
gases of Canada This survey was 
earned out m the winter of 1915-16, 
and it was found that from 10,000 000 
to ia 000 000 cubic feet of helium 
could be obtained per year from the 
natural gas of the Bow Island supply 
near Calgary Alberta 

In the autumn of 1917 the Admiralty 
sanctioned proposals to proceed with 
an attempt to extract this helium, 
and in the summer of 1918, after 
exhaustive expenments had been 
made a plant was designed for the 
purpose This apparatus was con 
structed and installed at Calgary and 
was operated from September 1919 
until \inl 1930 In the course of 
this operation of the plant, consider 
able supplies of helium of high punty 
were obtained and it was shown that 
the estimates of Sir Richard Threlfall 
as tq the cost of production were 
amply verified 1 

During the winter of 19x9-30 pro- 
posals were put forward by the writer 
to use the helium extracted at Calgary 
for scientific purposes These met 
with approval, and financial grants 
were made for the liquefaction of 
helium by the Honorary Advisory 
Council for Scientific and Industrial 
Research of Canada by the University of Toronto, and 
by the Carnegie Foundaton for Research Some 
apparatus was also loaned by the Admiralty and by the 
Air Ministry of Great Britain With these giants special 
apparatus for liquefying air, hydrogen, and hehum 
was constructed and its installation in the Physical 
Laboratory of the University of Toronto was com 
pleted towards the end of 1933 In the preliminary 
operation of the plant, special facilities in the way of 
power were provided by the Hydro Electric Commission 
of Ontario and by the Hydro Electric Commission of 
Toronto 

1 Tntt. of Um Cbm Soc vol 11; p 91] 1910. 
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Helium was liquefied with the equipment for the 
first time on Janu irv ro of this year and the Cryogenic 
Division of the Physical Laboratory was formally 
opened on January 34 when demonstrations were 
given of the production of li ]uid air liquid hydrogen, 
and liquid helium Senes of txpenments were also 
shown illustrating the uses of these liquefied gases 


Liquid Air Apparatus 

The apparatus constructed for the liquefaction of 
air consisted of a 40 kilowatt alternating current 
motor a Norwalk compressor of the three stage type, 
a water cooler carbon dioxide purifying towers, and 
one of L Air Liquide s machines having a capacity of 
producing 30 cubic metres of oxygen per hour This 
machine was provided with valves which enabled one 
to isolate the rectification « lumn from the oxygen 
heat exchanger permitting the operation of the 
apparatus as a machine for liqutf} ing air or as one 
for producing gaseous oxygen The column was also 
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provided with modifications for the extraction of the 
rare gases from the atmosphere In operating this 
apparatus the air was compressed to 40 atmospheres, 
and m a senes of tests it was found that about 300 
kilograms of liquid air could be made per day With 
such a supply of liquid air available ample provision 
was made it will be seen for meeting the needs in 
regard to liquid air of all departments of the Uni 
versit) 

Liquid IIydroofn Apparatus 
The equipment for liquefying hydrogen included a 
four stage belt dm en compressor built by the Burck 
hardt Engineering Works of Basle Switzerland Its 
cvhnders were water cooled, had a forced luhncation 
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and were fitted with steel piston rings The pistons 
were all in line and constituted one shaft The gas 
was cooled ifter each compression by means of a 
number of lie it exchangers immersed m a tank of 
running water The compressor was constructed so 
as to prevent any loss of gas ind with this end m 
view the piston rods were provided with special 
stuffing boxes in which the packing was sealed with 
oil contained m specially designed holders 

The space behind each piston os well as the safety 
valves was directly connected with a gasometer and 
through the latter to the intake of the compressor 
The compressor had a capacity of 60 cubic metres of 
free gas per hour and required a motor of 30 kilowatts 
to operate it when delivering at aoo atmospheres 
pressurt Twentv litres of water per minute were 
disposed of by the heat exchangers 
The hydrogen hquefier is shown schematically in 
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Fig 1 and as it was installed in the laboratory by 
Fig a The regenerator coils indicated were similar to 
those used in the well known Hampson apparatus for 
liquefying air In operating the hquefier hydrogen 
specially purified was compressed to 150 aoo atmo 
spheres and cooled to 305° ( by means of hquid 
air boiling under reduced pressure 

The compressed hydrogen passed successively through 
the coils L, L, I , L, L 4 and I* The coils Lj and 
Lj were arranged in parallel and the valve Z served to 
relate the proportion of gas that went through 
each of them I his ensured the proper interchange 
of heat between the oncoming compressed gas and 
the outgoing low pressure vapours The coils Lj I „ 
and 1 5 were cooled by gaseous h^lpgen returning to 
the gasometer from the expulsion nozzle C t and the 
coils Lj and Lj by the evaporated air drawn off by 
the vacuum pump The coil L 4 was partlv immersed 
m a bath of liquid air held in the flask 

The valve A served to admit more liquid air from 
the reserve supply whenever the indicator E x of the 
cork float E showed that it was required To add to 
the efficiency of the hquefier the expansion coil 
was provided with a close fitting German silver 
envelope which when properly wrapped with flannel 
permitted a good junction to be effected between the 
inner wall f the silvered vacuum flask \1 8 and the 
coil I his ensured that the expanded gas passed over 
the closeh wound tubes of the coil and so brought 
about a good exchange of htat 

The liquid hydrogen as it formed passed through 
the opening in the bottom of the flask M 2 and was 
ollected in the silvered flask M 9 lhe float indicator 
D Dj D 2 served t > show the level of the liquid in 
this collecting flask The weight D was connected 
with the thin German silver float Dj by me ins of a 
s lk thread running over three pulleys I)» provided 
with jewel mountings The valves B and Bj were 
used for drawing off the liquid I hese w ere arranged so 
that they could be pre cooled by cold gaseous hy drogen 
as it was returned to the gisometer Hit stuffing 
boxes and screw thread of the valves B Bj C and A 
were so arranged that they were not exposed to 
cooling and in this way the danger of a freeze up was 
eliminated 

The insulation of the apparatus was specially 
studied Vacuum flasks were used where possible, 
and wherever parts were cooled below the temperature 
of liquid air they were surrounded by an atmosphere 
of dry hydrogen or by a partial vacuum in order to 
avoid unnecessary condensation All parts were con 
structed of German sdver where it was on advantage 
to do so on account of its low thermal conductivity 
The entire apparatus was packed in natural wool and 
enclosed in a thin brass case that was sealed except 
for the drying tubes H and H x These tubes served 
to equalise the internal and external pressures on 
the case and at the same time prevented water vapour 
from entenng and condensing inside big 1 shows 
plainly the arrangement for supporting the apparatus 
together with the scheme of the pipe connexions 
Mercury traps J and Jj served to protect the apparatus 
at all times from any sudden but moderate excess of 
pressure while the large rubber safety valves G and 
G 2 served to accommodate any sudden but violent 


NATURE 


37 


July 28, 1923] 

increase of pressure such as might arise from the break 
mg of the flask M, 

In operating with the hydrogen hquefier it was found 
necessary to remove all gaseous impurities from the 
gas The commercial hydrogen used was made 
electrolytically and was found to contain as much as 
1 5 per cent of oxygen and 0103 per cent of nitrogen 
To punfy this gas it was passed through a high pressure 
bomb filled with palladiumised asbestos This bomb 
was heated electrically to about 400° C , and at this 
temperature the palladium acted ts a strong and 
robust catalyser The water produced 
by the union of hydrogen with the 
oxygen present was taken up with 
caustic potash The hydrogen ob 
tamed after this preliminary punfica 
tion was again purified by passing it 
through a specially constructed appar c * 
atus provided with coils cooled with 
liquid hydrogen, but to make the vX 

liquid hydrogen for carrying out this 
purification it was necessary to oper 
ate the hydrogen liqucfier with the 
hydrogen subjected to the preliminary A ,7^ 
purification only \ few litres only S 
could be made in a run before stop 
pige occurred and this was used to / a 

effect the final purification of a certain * ' j 

quuititv of the gas. 

By rept ittd operations of this char \J|I| * 

aitcr a supply of about 100 cubit lIBI r 

metres of highly purified hydrogen -JV [L 

was grtdually accumulated ind with ff I 

it long runs of the liqucfier were made 
without any stoppage otcurring To ' 1 ) 

conserve this original supply ot pure « [[ 

hydrogen care had to be taken during U 

a run to store up all gas from the 
vaporised hydrogen and to use resi 
dual supplies of liquid hydrogen to 
punfy additional quantities of the - r: 

gas so as to make up losses L 

In liquefying hydrogen as well as 
helium, it was necessary m order to vvv* 

avoid losses so far as possible to oper 
ate in a closed cycle that included a 
gasometer, the compressor and the 
hquefier In a number of actual runs 
with the apparatus desenbed above, , 

no difficulty was expenenced in mak 
mg from 10 to 15 litres of liquid 
hydrogen an hour, and in one particular run as much 
as 50 litres of liquid hydrogen was accumulated 

Liquid Hslium Apparatus 

The helium used in the expenments was obtained 
from the natural gas of the Bow Island district near 
Calgary, Alberta, in the year 1919-20, and had been 
kept since then safely stored in steel cylinders at about 
* 5 ° atmospheres pressure An analysis by means of 
absorption with cocoanut charcoal showed the gas in 
different cylinders to be about 90 95 per cent helium 
The chief impunty was nitrogen, with a varying per 
centage of methane and other gases Tests nude by 
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chemical absorption and explosion methods gate no 
indication of hydrogen being present 
The preliminary purification of the helium was 
effected by cooling it it a pressure of 150 atmospheres 
to -205° C by means of liquid air boiling under reduced 
pressure Linder these conditions a large percentage 
of the impuntv wis condensed and drawn off This 
partially purified helium was pissed at high pressure 
first through a bomb filled with copper oxide and 
palladiumised asbestos maintained at a temperature of 
400° C and then through he ivy topper tubes filled 


I i s? 


with cocoanut charcoal and immersed in liquid air 
This cycle of puiification proved to be satisfaetoiy, 
for during the liquefaction proe ess there was no e\ idence 
at any time of any blot king of the expansion valve 
of tht hquefier or of the very small capillary tubes 
that made up the expansion coil 

In the design and construction of the helium liqucfier, 
special attention was giv en to problems connected with 
the heat capacity and heat insulation of the v inous 
parts of the apparatus The hquefier is shown dia- 
grammatically in Fig 3 and the manner in which it was 
installed m the laboratory is shown in tig 4 
In the operation of the hquefier the manner in which 
the helium entered the apparatus is shown m the 
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diagram It passed successively through the coils D„ gas thermometers with reservoirs at M and M* that 
D, and D„ D 4 arranged m parallel It then entered were connected with a mercury manometer by fine steel 

tubing G, 

The liquid hydrogen from large vacuum-surrounded 
metal containers was first transferred to the unsilvered 
flask F d that was protected by an outer silvered 
flask F. containing liquid air Thu flask F a was 
provided with two unsilvered vertical observation 
strips, one on either side, so that the level of the liquid 
hydrogen m F, could be seen directly The valve (\ 
controlled the intake of the hquid hydrogen from Fj 
to the refrigerator, and the valve Cj with its corre- 
sponding spindle controlled the expansion nozzle at 
the bottom of the coil P, Ifce e fficiency of the 
regeneration properties of the fi^Shsion cod P, was 
assured by fitting closely over it a very thin german- 
silver envelope soldered at X to the bottom of the 
german silver liquid hydrogen container With thu 
arrangement the expanded helium was forced to go 
through the interstices of the expansion coil in order 
to enter the holes H in the tube surrounding the 
expansion valve spindle 

The temperature of the region beneath the expansion 
nozrle was determined with a helium gas thermometer 
provided with a german silver reservoir at M, and a 
connecting steel capillary tube The protecting 
vacuum flask F g was provided with a specially designed 
siphon tube P This tube was double walled and was 
protected by silvering and by an intervening vacuum 
in the same manner as a Dewar flask The flask F 4 
could be made either totally silvered or partially 
silvered with a plain portion at the bottom In the 
latter case it was protected by a plain vacuum flask 
the coils Pj and P 2 also in parallel, and afterwards containing liquid hydrogen, and this in turn by a plain 

passed successivcl) through the coils P„ P 4 and P 8 vacuum flask containing liquid air 

The coils D 4 I> 4 P 4 and P 4 

were cooled by the told hvdro ‘ *2 fcjl 

gen vapour as it was drawn off | 

by the hydrogtn v acuum pump, » • 3 

and the coils Dj D 3 P, and P s 1 ... 

by the expanded helium thtt — ' » 

tssued from the region about a „ OflnfcL- 

the expansion valve on the way r jnlnj 

to the gasometer The coil P 4 **"*" 

served for the final pre cooling / v l|||l 

of the compressed helium and / \ 

was immersed in liquid hydro- ^ A v 

gen boiling under a pressure of /V 

6 cm of mercury A trap T // ^\\ // 1 

was provided, by means of ( f \\ f f | \\ 

which the gas was freed from CJ [ I I „ - ell | \\ 

the last traces of oil or water tj Lf***” * T 1 / J 11 

vapour from the tompressor — jf c f If A * 

The tubes B t were made of \\ J J \\ 1 J}~* 

copper and were filled with b V\ // Vv I // 

cocoanut charcoal They were 
cooled with liquid air during 
the liquefaction process with a 

View of absorbing any gaseous Fic 5 -Metal container for liquid iur * Ir 6 -Metal container for liquid hjrdrofan 

contamination introduced dur Th~. figure, tlluUrM. the type. of metallic vMiuim^arer fl-uka foond uaeful m handlmt larga 
ing the operation of the cycle ikS MOTTOS. 

The level of the liquid hydrogen “ p “ ty wh * n "" co “ n,e,cd d,<lno * 

m the refrigerator surrounding 

the coil P 4 was determined by means of copper I In constructing the hydrogen and helium liquefien 
cons tan tan thermo-couples, and alternatively by hehum | great care was taken to see that all the complicated 
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tubing was free from holes and much time was con 
guinea m the work of eliminating leaks The whole 
apparatus was, however, completed towards the end 
of 193a and, as stated, was used early in January of 
this year for the production of liquid helium The 
helium was compressed with an enclosed Whitehead 
torpedo compressor, and the liquefier was found to 
give the best results when run at a pressure of only 
40 atmospheres 

Before attempting to make liquid helium all parts 
of the liquefier were cooled as low as possible with 
liquid air, the piping being cooled by circulating 
through it helium that had been previously cooled to 
liquid air temperature When this precaution was 
taken, it was found that liquid helium could readily 
be made with a moderate amount of bquid hydrogen 


supplied to the refrigerator surrounding the coil P 4 
In our experiments less than 10 litres of liquid hydro- 
gen sufficed to produce moTe than a litre of liquid 
helium 

I wish to take this opportunity of acknowledging 
my indebtedness to Prof Kamerlmgh Onnes of Leyden, 
the pioneer and outstanding authority in research at 
liquid helium temperatures He not only assisted me 
very materially through correspondence and con 
venation, but also furnished me with drawings of the 
installation at Leyden 

It is hoped that with the cryogenic equipment now 
available at the University of Toronto a senes of low 
temperature researches will be organised shortly for 
workers who for any reason may not find it convenient 
to go to Leyden to carry out investigations 


Rickets in Vienna. 


A NUMBER of summary publications have made 
readily available the rapid advance in our 
knowledge of rickets m the last few years since Mellanby 
in 1918 brought forward senous evidence implicating 
a deficiency of fat soluble vitamin A and Huldschnisky 
in 1919 showed that the bone lesions in children could 
be cured by ultra violet light and McCollum and his 
co workers in 1921 demonstrated that the disease could 
be conveniently produced in rats by defective diets 
Last year the Medical Research ( ouncil published the 
survey by Prof Korenchcvsky 1 of the experimental 
aspects end Ur J L Dick * brought out a useful book 
on the human disease and its history More recently 
an admirable survey of the whole question bv Prof 
E A Park a has appeared and there lm now been 
added 1 full account of the results of the expedition 
under Dr Hamette Chick 4 sent in 1919 to Vienna 
by the Lister Institute and the Medical Research 
Council, to study deficiency diseases under the condi 
tions of almist experimental accuracy and precision 
afforded by the generous hospitality of Prof v 
Pirquct s Rmderklinik 

The report shows, beyond any reasonable doubt 
that the incidence of rickets may be determined by 
diet, and that vitamin A plays an important part , 
that it may be prevented and cured by cod liver oil , 
that it may be cured by sunshine or the rajs from a 
mercury vapour lamp, and that a diet which in summer 
is adequate for young infants may, in winter gloom, 
permit its development From the practical point of 
view, the facts provide most of what the sanitarian 
needs a proper supply of cod liver oil, or its equivalent 
in vitamin A, and of sunshine, or its equivalent in ultra 
violet light, will prevent rickets, and a deficiency of 
one may be made good by a larger supply of the other 
What is at present unknown is how much vitamin A 
in the more customary forms of milk and green vege 
tables is wanted to give the same result as teaspoonfuls 
of the far more potent cod liver oil But there is no 
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longer any excuse for there being two schools of thought 
disputing for a hygienic and a dietetic aetiology 
respectively as usually happens m such controversies 
it turns out that both parties are right 
In the larger matter of the circumstances which 
condition the proper and regular growth of bone the 
results are of great interest Granting an adequate 
supply of the ne essary materials — and of these 
calcium and phosphorus are the most obvious and 
their importance has already been examined by direct 
experiment— vitamin A is necessary with enough of 
this rats grow satisfactorily m the dark (Goldblatt and 
Soames Biochemical Journal vol xvn 192a p 294) 
Ultra violet light of about 300 ^ /a h is much the nme 
effect and it was at first supposed rather naturally, 
that it operated by causing a photo synthesis of 
vitamin A But rats on a diet grossly dtficicnt in 
vitamin will grow normally under he influence of ultra 
violet light only for a time in the end if no vitamin A 
is provided in the food e rowth ceases and the animals 
go downhill Evidently light enables the tnimal to 
make the most economical use of such stc re of vitamin 
as it may have in its body or of any smill amounts it 
mav receive in its food light can only partly replace 
v itamin and if there is abundance of vitamin light has 
no favourable influence on growth In 4he same way 
vitamin makes a short supply of calcium or phosphorus 
go further so that while any of the three may be a 
limiting factor up to a certain point of deficiency it is 
the sum (or product) of calcium phosphate and vitamin 
which is the effective determinant Light per se 5 not 
a limiting factor, but may become the determinant 
under conditions of defect in the others 
Obvious as is the effect of ultra violet light on the 
naked human skm, it is a little difficult to believe that 
it can act directly on the general body surface of hairy 
animals such as rats ‘ man is naked as Richard 
Owen remarks and » the onlv terrestrial mammal 
in that predicament It is therefore satisfactory to 
find it shown that air irradiated by the mercury vapour 
lamp is effective in promoting growth in rats as Kestner 
showed it was in hastening the regeneration of blood 
lost by haemorrhage such air in the absence of ultra 
violet light itself, will also cure rickets m children It 
does not seem to be known as vet whether radiation 
of the body surface with exclusion of radiated air 
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from the lungs ins inj mflutmt on bone growth 
nor on what constituent of the radiated air the effect 
depends 

It is possihle that the met hanism in m in is not quite 
the s unc as m hairy animals, and that direct irritation 
of the skin by sunshine — to which some clinical 
obscrurs attach considerable importance— does much 
the simt as irritation of the bronchial mucous mem 
brane which is cmbr\olo„icall) the same as skin by 
ionised air or traces ot ozone or nitric oxide If this 


is so, irritation of the skin by means other than ultra- 
violet light should have the same effect — which is 
perhaps the explanation of Dr Mavo s observation on 
rickets in 1674 that scabies or itching contributes 
much to its cure Little is known about what has 
been called the internal secretion of the skin 
beyond the fact that irritation may lead to changes 
m other parts of the body Thus a blistering agent 
applied locally mav considerably increase the suscepti- 
bility of the whole skin to the same substance 


Current Topics and Events. 


In an article which appeared in Naiuri of July 
21 p ior the view was expressed that the constitu 
tion of the committee of the recently formed British 
Tmpire Cancer Campaign was not such is would 
command the respect of bona fide workers on the 
cancer problem While our article was in type a 
meeting of the Grand Council of the British F mpire 
Cancer Campaign was held and contrary to the 
origin il intention and no doubt as a result of in 
formed public opinion it was deciied to appoint a 
scientific ulvisory committee of ten members It 
was urged howevtr that an attempt should still be 
made to preserve the balance between scientific 
and clinical workers On the following day the 
annual meeting of the Imperial Cancer Research 
I und was lwl 1 under the presidency of the Duke of 
Bedford who expressed himself as 111 entire agree 
ment with the ittitu It which hi I been ulopted by 
the txocutive committee of the Fund in resisting 
the danger of being drawn into the British Tmpire 
Cancer maelstrom In an admirable review of the 
work of the c impugn he dirteted ittention to the 
crass ignorance whuh prevails with respect to the 
work which h is been done bv the Fun 1 ind he laid 
great stress on the necessity for the British Empire 
Cancer Campaign to be m the hands of those 
acqu unte 1 with work already done is this is the 
only means of avoiding useless repetition and pre 
venting the waste of funds obtained from a generous 
and sympathetic public 

Congratulations are due this week to the Rev 
Dr 1 G Bonney who celebrated his ninetieth 
birthday on Inday July 27 having been born 
at Kugeley Staffordshire m 1833 The son of a 
clergyman Dr Bonney was the eldest of ten children 
Educated at Uppingham he was sent to St John s 
College C unbndge where he graduated twelfth 
wrangler and soon ifter iccepted a post as mathe 
matical master at Westminster School It has been 
said of him as regards his early education that 

mathematics had impressed upon his mind the 
real necessities which are demanded by a proof 
classics had assisted him to cultivate a literary gift 
and trivel had taught him facts at hist hand 
Ordained a priest m 1838 m the following ear he 
was elected to a fellowship at St John s In 1877 
Dr Bonney took up the professorship of geology m 
University College London a post he held until 
1901 For four years secretary of the British Associa 
tion he was president of the Gcologual Society 
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1884-86 and president of thqBntish Association 
at the Sheffield meetmg of 1 9 i<T giving an address 
on some aspects of the glacial history of Western 
Lurope In 1889 he was awarded the Wollaston 
gold medal of the Geological Society In allotting 
the gift the then president remarked that in Dr 
Bonnev s hands the microscope hod been a valuable 
adjunct to field observation and had been chiefly 
applied to detect the secrets of those rocks which 
possessing no organic remains to betray the tale of 
their origin hul hitherto baffled inquiry into their 
early history 

On June 16 the Polish Academy of Sciences and 
Letters at Cracow celebrated in the presence of the 
President of the Polish Republic the fiftieth anm 
versiry of its foundation Ihe Academy originated 
in 187 j evolving from a scientific society which has 
existed in Cracow since the beginning of the nineteenth 
century The first president pf the Academy was 
jb/ef Majer 1 man who rendered v Uuable service to 
the c luse of science in Pol ind he was succeeded by 
Count Stanislas Tarnowski for many >ears professor 
of the history of Polish literature in the Jagelloman 
University F*rof Cosimir Mozawski 1 philologist of 
I uropean renown is now president The Academy 
is divided into three classes — devoted respectively 
to philology and linguistics to historical and sociaj 
science and to mathi matical physical and natural 
science In conformity with the statutes the 
Academy consists of Oo active Polish members 
36 foreign and 96 corresponding members The 
publications of the Academy since 1873 are numer 
ous they include 206 volumes of the Transactions of 
the Classes 50 volumes of the Proceedings (the Cracow 
Bulletin International is well known to scientific men 
all over the world) xo volumes of a beautiful publica- 
tion intended to promote the cultivation of the history 
of art in Poland 146 volumes of transactions of 
various committees appointed to elucidate problems 
in the history of Polish language literature and 
civilisation 90 volumes of publications on Polish 
political and economical history 57 volumes of the 
Transactions of a special committee investigating the 
physiography of Poland (meteorology geophys i c s 
mineralogy and geology systematic botany and 
zoology) 36 volumes of the Transactions of the 
Anthropological Committee 10 volumes of the 
Polish Encyclopaedia (in course of publication), 
and more than 300 volumes of various other works 
separately published The Academy possesses a fine 
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library (with many valuable MSS) remarkably rich 
phywographical and anthropological collections a 
permanent scientific station at Pans (4 Quai d Orleans) 
and a quasi permanent station (chiefly for historical 
investigation) at Rome 

Ds A F H Tutton is to be congratulated on 
the completion of a laborious piece of work which 
he set himself in 1890 This was the investigation 
of the isomorphous relations existing between the 
sulphates and selenates of the alkali metals and 
ammonium and the double salts of these with certain 
divalent metals It is noteworthy that this work 
has been performed in his spare time and for the 
last twelve years in Devonshire In his presidential 
address to the Devonshire Association at Salcombe 
on July 10 he gave a general review of the results 
attained and of their bearing on the structure of 
crystals and of atoms In all seventy five salts have 
been worked out m the greatest possible detail and 
their crystallographic and other constants determined 
with the highest degree of accuracy for which purpose 
several elaborate instruments were specially designed 
In eighteen groups m which potassium rubidium 
and caesium are the replacing elements it is repeatedly 
and conclusively proved thit the constants vary 
with the atomic weights of these elements and 
consequently also with their atomic number and 
atomic diameters The dimensions deduced for the 
structural units of these crystals have since been 
amply confirmed bv the X rav analysis of crystal 
structure But the more direct and very carefully 
made observations will be of permanent value for 
testing theories of the future 

At a meeting of the Board of Directors of the 
Manchester Chamber of Commerce held on July 16 
the following 1 esolutions were passed unanimously 
That whereas the word gallon is at present 
capable of different interpretations (due to the 
difference of about 20 per cent between the Imperial 
and the American gallon) and whereas the alternative 
use of the litre is already sanctioned by law throughout 
the commercial world it is desirable that all traders 
— especially those concerned in overseas trade — 
should promote uniformity of trading practice by 
employing the litre as the sole unit of capacity 
{N B If those engaged in any special trade desire to 
retain the word gallon it should be in the form of a 
new gallon equal to 4 litres which would ip 
proxinfately represent the average value of the 
present conflicting gallons ) That whereas the word 
ton is at present capable of different mterpreta 
tions according to whether the long short or 
metric ton is intended and whereas the use of 
cwts quarters stones and other local weights 
involves further confusion and loss of commercial 
efficiency it is desirable that all traders — especially 
those concerned in overseas trade— should express 
the weights of goods m pounds only and convert 
such pounds when desirable into equivalent weights 
in kilograms 

Owing to the work of redecorating the rooms of 
the Chemical Society the library will be closed dunng 
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the entire month of August and in accordance with 
the usual practice will close at 3 pk daily on 
September x 17 

The following have been elected honorary members 
of the Society of Chemical Industry Prof C F 
Chandler United States Prince Ginon Conti 
president of the Italian Chemical Society M Paul 
Kestner president of the French Society of Chemical 
Industry Prof Joji Sakurai Japan and Sir 
Dorabji J Tata India 

The annual autumn meetmg of the Institute of 
Metals will be held in Manchester on September 
10 13 The meetmg will open with the second 
annual autumn lecture to be delivered by Sir Henry 
howler on The Lse of Non ferrous Metals in 
Fngineenng Papers will be read and discussed on 
the mornings of September 11 and 12 and visits to 
works and places of interest in the neighbourhood 
have been arranged 

Applications for Yarrow Research Professorships 
will be received by the Secretaries of the Royal 
Society until October 1 next as the president and 
council of the society will in the autumn consider 
the appointment of one or possibly more professors 
who will be expected to devote their whole time to 
research m the mathematical physical chemical or 
engmeering sciences I urther particulars are obtain 
able from the \«sistant Secretary of the Royal 
Society Burlington House Piccadilly W 1 

At tl e annual general meeting of the Royal 
Veterinary College held on J ily 17 the Duke of 
Connaught president of the College announced that 
in conformity with the recommendation recently 
made by the a lvisory committee on Research in 
Ammal Diseases the Development Commission 
through the Ministry of Agriculture has made a 
grant of 25 000 1 for the erection of a new research 
institute in coi nexion with the College It is hoped 
that the new premises will be rea ly for occupation 
in less than a year 

At the recent meetmg if the trustees of the Beit 
Memorial Fellowships for Me lical Research the 
honorary secretary Sir James howler presented a 
review of the work of tbe trust for the period 1910- 
1923 Since the foundation of the trust in 1909 
seventy nine fellowships have been awarded Origin 
ally the annual value of the fellowships was 250J 
this was increased to 300I m 1919 and to 400! 
in 1020 In 1 j22 they were reclassified as junior 
fourth year and senior with the values 350/ 400/ 
and 600 1 respectively Of the first fifty fellows 
elected two have been made fellows of the Roval 
Society eight have securtd professorships four 
have become directors of research institutes and 
most of the remainder are holdmg responsible 
appointments 

The Ramsay Memorial I ellowship Trustees have 
made the following elections to fellowships and 
renewals of fellowships for the Session 1933-24 the 
place of research where stated being given after the 
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name of the fellow elected British 1 ellowships (300/ ) 
Dr S Coffey at University College London Dr 
A F JTitley and Dr R W Lunt at University 
College London Glasgow fellowships (300 1) Mr 

T S Stevens and Mr J A Mair both at the Univer 
sity of Glasgow Norwegian Fellowship (5400 kroner) 
Mr G Weidemann at the Biological Laboratory 
University of Cambridge French Fellowship (10 ol 
plus 14 000 francs) Dr H Weiss at the Royal 
Institution (Davy Faraday Laboratory) Nether 
lands Fellowship (300 1 ) Mr J Kalff Danish 

F ellowshtp (300 1 ) Mr K Hdjendahl at the Univer 
sity of Liverpool Since the institution of the Ramsay 
Memorial fellowship Trust m 1019 twenty one 
fellowships not including those announced above 
have been awarded 

The thirty fourth congress of the Royal Sanitary 
Institute will be held at Hull on July 30 August 4 
under the presidency of the Right Hon T R Ferens 
The proceedings will be divide 1 among four sections 
dealing with sanitary science engineering and 
architecture maternity and child welfare and personal 
and domestic hygieno respectively In iddition to 
the sectional meetings a number of conferences of 
representatives of sanitary authonties medical oflicers 
of health ind similar workers have been arranged 
Sir Alexander Houston will lecture to the Congress 
on A Pure Water Supply an 1 among the subjects 
to be discussed at the various meetings are the 
prevention of tuberculosis and cancer the curative 
value of ultra violet rays the nutritive value of milk 
heliotherapy the smoke evil and food poisoning 
Several Government departments and also foreign 
and Dominion Governments are sending delegates 
Visits will be paid to local institutions water works 
and factories and a Health Exhibition showing 
apparatus and appliances relating to health and 
domestic use will be open throughout the meeting 

The 104th annual meeting of the Swiss Society for 
Natural Sciences will bo held on August 30-Sep 
tember 2 at Zermatt This will be the hfth occasion 
when the Society has met in the Canton of V ilais 
The work of the meeting will be divided into fifteen 
sections as follows (1) Mathematics (a) physics 
(3) geophysics meteorology and astronomy (4) 
chemistry (5) geology mineralogy and petrography 
(6) botany (7) /oology (8) entomology (9) palaon 
tology (zo) anthropology and ethnology (11) medical 
sciences (12) history of medicine and the natural 
sciences (13) veterinary medicine (14) pharmacy 
and (15) engineering science In addition to the 
sectional gatherings there will be general discussions 
which will be addressed by distinguished men of 
science Among the topics thus dealt with will be 
Phylloxera in Valais by Dr H Ta& director of the 
Federal Viticultural Station Lausanne earthquakes 
in Switzerland by Dr A de Quervam of the Uni 
versity of Zurich and the geology of the neighbour 
hood of Zermatt by Prof F Argand professor of 
geology palaeontology and petrography in the Um 
versity of Neuch&tel The follow mg officers have 
been appointed for the meeting President Rev 
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C M Besse Vice President Dr J A maun , 
Treasurer M E de Riedmatten and Secretary 
M A de Werra of Sion Valais 

The National Research Council of the United States 
has issued as a Bulletin an account of the State 
Research agencies of Illinois other than the University 
prepared by Prof I D White of the University of 
Chicago These agencies spent 40000/ on research 
during the fiscal year 1921 22 employing 230 acienti 
fically trained workers The s m al ln ess of the grant 
is due largely to the claims for research being subject 
to review by non professional administrators who 
have no very definite understanding of the aims of 
research The salaries paid to^fte^esearch workers 
are small and the best men are attracted bv the posts 
open to them in industry While managing officers 
receive from 300/ 1000I per annum engineers 
geologists naturalists and bacteriologists from 300 1 
700 1 and medical officers and psychologists 350/ 570 1 
chemists receive only 250/ 45 ol per annum The 
report recommends that research officers should be 
relieved of routine work that the University should 
be recognised as the centril research agency and 
that the salary scale should be equal to that mam 
tame 1 in the Universits for persons of similar 
professional attainments 

Thi Arsbok for 1922 Part II of the Swedish 
Meteorological Service gives full det ills accompanied 
by maps of the precipitation in Sweden tor each 
month of the year arc given a summary of the fall foi 
each province with a comparison of the mean average 
fall and the let uls of several hundred stations 
throughout the country Tor each station are given 
the total fall m the year the total for the wettest 
day and the number of days with precipitation 
moie than certain am Mints There are maps of the 
monthly and annual distributions of rainfall and a 
large map showing the distribution of the recording 
stations 

BuLirxtv No 13 of the Madras Fisheries Depart 
ment (1922) contains the Reports on Administration 
for the years 1919 20 Ihe publication is however 
a notable one in that it also contains a long report 
(PP 35 to 266) by Sir Frederick Nicholson on methods 
of fish canning preparation of oils guano etc with 
special reference to local methods There is llso an 
interesting account of the solar oven a contrivance 
for entrapping the heat of the sun in a confined atmo 
sphere With an outside temperature of 140° F that 
of the inside of the oven reached 325 0 1 

In the July issue of the Antiquaries Journal Sir 
Hercules Read publishes his presidential address 
delivered on St George s Day It is devoted to the 
question of collaboration m arclucological research 
with foreign nations in particular with Trance and the 
United States Special attention is paid to the 
question of an agreement with the Afghan Govern 
ment which granted to the Trench through M 
Foucher a perpetual monopoly of archaeological 
investigation in Afghanistan This was a serious 
invasion of the rights of India to share m the excava 
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tion of the important Buddhist sites beyond its north 
western frontier It is satisfactory to learn that the 
matter has now been amicably arranged The French 
Government has also expressed readiness to welcome 
the collaboration of British investigators and the 
existence of the concession will not afiect their 
participation 

A list of the new books and new editions added to 
Lewis s Medical and Scientific Circulating library 
during June has just been issued by Messrs H K 
Lewis and Co Ltd 136 Gower Street W C 1 It 
is sent free upon request 

Messrs J and A Churchill announce the early 
publication of the translation of vol 2 pt 2 of 
Molinan s Organic Chemistry completing this 
section of the work The new pirt will deal with 
the esters oils and fats sugars and other car bo 
hydrates cyclic compounds dyestuffs textile fibres 
proteins etc 


H 3 


Upwards of 1600 works in botany zoology and 
general natural history many of which are rare are 
included in the latest catalogue (New Senes No 8) of 
Messrs Wheldon and Wesley Ltd 2 Arthur Street 
W C 2 They originally belonged respectively to 
Prof G A Boulger Mr T N Campbell Sir F W 
Moore and Sir Fdmund Giles I Oder Bart The list 
is worthy of perusal 

Among the announcements of Messrs Ernest Benn 
Ltd are The Art of the Chinese Potter by A L 
Hethenngton and R L Hobson which will illustrate 
192 choice examples of pottery dating from the Han 
Dynasty to the end of the Ming in a senes of coloured 
and half tone plates The Art History of Ancient 
Peru by Drs W Lehmann and H Donng being 
the first publication of the Research Department of 
the Ethnographical Museum Berlin and Intro 
duction to the Study of Chinese Painting by A 
Waley which will be compiled almost entirely from 
native texts few of which have been translated before 


Our Astronomical Column. 


D Arrest s Comft — No nows of the detection 
of this comet is yet to hand this is not altogether 
surprising ns it has been noted faint at previous 
returns and as it has not been seen for two revolu 
tions the positions given may be somewhat in error 
The search is still possible in August in fict the 
maximum brightness is in the last week of August 
The following is a continuation of Mr F R Cnpps s 
ephemeris (for midnight) 
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r A are the distances from sun anl earth in astro 
nomical units 

1 he comet should be looked for about 20° west of 
south as soon as the skv is dark 


Thl Cfphfid Variabtfs and the Distance of 
the Clusters — These variables were largely used 
by Prof Shaplev in his deduction of the distances 
of the globular clusters In the last two years both 
Prof Curtis and the late Prof Kaptervn have 
challenged these distances they suggested values 
about one seventh of Shapley s Kapteyn s result 
waa based on all the available proper motions of the 
Cepheids he concluded that these were larger than 
would be expected on Shapley s formula of their 
distance Mr R E ID ilson of Dudley Observatory 
Albany returns to this question in Astron Joum 
No 821 he uses all Kapteyn s material together 
with a considerable amount of new matter so that 
his list contains eighty four stars He divides them 
as others have done into the short period cluster 
type and those with periods exceeding two days 
Mr Wilson has also collected observations of radial 
velocity for thirty of these stars six being of type I 
Hu conclusion is that these short period variables 
are rapid movers in space the indicated velocity 
being of the order of 100 km /sec He therefore 
considers that Kapteyn s distances for these stars 
which were based on a much lower assumption of 
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linear speed are too small The stars of longer period 
are presumably more massive and their peculiar 
speed is found to be 12 km /sec Wilson s estimate 
of the cluster distances is of the same order as 
Shapley s but he suggests a reduction of the latter 
by an amount not exceeding 40 per cent 

Mr Wilson also uses his results to test Kapteyn s 
suggestion that Boss s proper motions in decimation 
need systematic correction by the formula +0013' 
cosine dccl The material is too scanty to give a 
conclusion but it suggests that a correction of half 
the si2e m liuite 1 by Kapteyn is needed 


Pho roc rai hv OF Meteors— The great difficulty 
in catching a mete >r on a photographic plate u 
referred to by Dr Harlow Shapley in a brief report 
on a photographic survey for bright meteors (Harvard 
College Observ Bull No 788) Harvard College 
possesses a senes of plates extending over an interval 
of twenty three years Each plate covers more than 
twelve hundred square degrees and the average 
length of exposure is sixty nine minutes lhese 
plates show stars to the eleventh photog aphic 
magnitude or fainter and were madp with a one inch 
Cooke lens of thirteen inches focal length The 
most striking result of this systematic examination 
of 641 direct photographs is the infrequency of 
meteor trails Four sets of regions and time intervals 
were so chosen that each included the radiant point 
and the date of a well recognised meteor shown 
and the total exposure time for all these plates 
amounted to 44 266 minutes Thus as is stated 
the present survey is equivalent to a photographic 
search for bright meteors for 738 hours over a region 
with a diameter of nearly forty degrees and yet 
only twelve meteors were recorded The results 
ore briefly summarised as follows 


Perseids 

Onomds 

Leonids 

Andromedids 


No ol Flats* 

95 & 379 

93 6 250 

143 9 528 

310 22 154 
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Erratum — Meteor of July 11 p 110 last line 1 
For ij° W of south read 13 0 E of south * 
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Research Items. 


The Scottish Taboo of Pork — In the memoirs 
of the Manchester Literary and Philosophical Society 
(vol 661) Mr Donald A Mackenzie investigates the 
Scottish objection to the use of pork He remarks 
that while the Celts, the medieval clergy, Andes, 
Saxons, Vikings, and Flemings settled in Scotland 
reared swine and ate their flesh, the prejudice against 
this meat was perpetuated by the descendants of the 
indigenous races, the common folk The prejudice w 
the Hebrides has been acquired from them, and 

J ames VI of Scotland and some contemporary lords 
kewise succumbed to the taboo Mr Mackenzie 
doubtfully traces the belief to Egypt, where Set, the 
slayer of Osins, ‘ was the prototype of the Satanic 
pig demon, ’ and the cult of the pig was associated 
with that of the Great Mother 


Primitive Stone Weapons from Uganda — In 
the publication of the Geological Survey of Uganda 
(Occasional Paper No i) Mr R A Smith of the 
British Museum and Mr E I Wayland, director of 
the Geological Survey, Uganda describes a collection 
of stone implements made in that province A report 
on some of the implements, resembling the rostro- 
cannate type from below the Suffolk crag, has been 
already published by Mr Reid Moir (Nature, July 21, 
192 1 , p 649) As only a selection of those implements 
has come to Europe, Mr Smith believes that it would 
be premature to use these types as evidence of date, 
in reliance on parallel forms elsewhere but the palaeo- 
lithic character of thousands of flints from Egypt is 
now generally admitted, and the publication of a new 
senes from Uganda may throw light on the Stone Age 
of Afnca in general 


Rugby and Hockey in Ancient Greece — In the 
Apnl issue of Discoiery, Mr Stanley Casson directs 
attention to one of the most remarkable finds of 
Greek sculpture m the city wall of Atticus, near the 
so called fheseium These have been already pub 
lisbed m the Journal of Hellenic Studies for 1922 I11 

one of the reliefs the players are grouped round an 
imaginary central line which divides the relief into 
two equal parts The six players thus form two 
teams of three The foremost on each side is moving 
at a moderate pace, the central figures at a faster 
pace, and the figures at the back of each team at a 
slow pace, almost a walk To use modem Rugby 
terms they might be called forwards " three 
quarter-backs and ‘ full backs " The team that 
appears to be advancing has possession of the ball 
which is a small one, and is held m the hand of the 
" full back ” Mr Casson goes on to show that four 
games of ball, one the Athenian form of Rugby are 
described m the ' Onomasticon ” of Tubus Pollux 
dedicated to the Emperor Commodus, about a d 177, 
which may be described as a " young man's guide to 
University life " The relief depicting the Athenian 
equivalent of hockey is of equal interest 


Anatomy of thf Shield urchins —Prof Koehler 
of Lyons has taken the opportunity presented by 
his account of the Echinoidea in the Indian Museum 
(Calcutta, 1922) to study, so far as the state of the 
material permitted, the internal anatomy, particu- 
'f’ilY..** 184 of tbe fi? 0 *. in the Clypeastroida or shield- 
urchins ’ \ He 1188 discovered a composite gland, lying 
along the fro*.?* P 81 * oi ventral coil of the intestine, 
and presumaf b, y pounng into it some digestive 
secretion ihl a intestinal gland was found m all 
those of the Q^ypeastroids examined that had the 
auricles for th«' attachment of the jaw-muscles 
se par ate but not 1IP those where the auricles were fused 
into mter-radial processes The classification based 
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on that skeletal feature thus receives confirmation, 
but the correlation is no doubt primarily physio- 
logical The arrangement of the intestinal siphon 
(or by-pass) is also found by Prof Koehler to vary 
according to the families already recognised The 
relation of the internal calcareous pillars of the 
Clypeastroida to the soft parts is patent it can be 
detected even in the fossils Prof Koehler has 
therefore little difficulty in showing the importance 
of this so-called cndoskeleton ” lor classification 
The only difficulty that might arise, namely, the 
reluctance to break open a rare specimen, is, as his 
excellent photographs prove, easily overcome by 
radiography This important memoir on recent sea- 
urchins will thus strengthen Jh^tudent of their 
fossil relatives in his convictionTHat he is proceeding 
on safe lines when he bases his genealogies on minute 
differences of skeletal structure 


Myxosporidia Parasitic upon Japanese Flat 
Fishes — In the Journal of the College of Agriculture, 
Hokkaido Imperial University Sapporo, Japan, 
T Fuiita shows that the flat fish of Hokkaido are 
more highly susceptible to the infection of myxo- 
spondian parasites than the allied forms in the North 
Sea, the infecting ratio of the parasites being 94 per 
cent in the species of the hosts and 68 per cent in 
453 fishes examined Observations were made on 
the gall bladder, this being the most favoured site 
of the parasites The species of parasites found are 
of three genera and eleven bpecies — three of Leptotheca 
and four of Ceratomyxa and of Myxidium All are 
new species Usually only one was found m a species 
of the host, though Myxidium was found existing with 
Ceratomyxa or Leptotheca , the two latter rarely 
associated together Ceratomyxa gives the greatest 
infection and predominates on the east coast The 
other generi named are found mostly on the west 
coast There appears to be some relation between the 
occurrence of the parasites and the geographical 
position of the locality from where the fish are taken 
There is an increase in frequency the farther south 
the fish are found The author concludes that tome 
parasites seem to prefer a certain depth as their 
proper abode leptotheca attacking mainly the fish 
in shallow seas while Ceratomyxa abounds mostly 
in deeper waters 

Bark Cankfr of Appid Trees — Part IV of 
volume 8 of the Transactions of the British Mytho- 
logical Society contains a paper of considerable 
economic interest by Grace G Gilchrist upon bark 
canker disease of apple trees This disease, due to 
the fungus Myxosponutn corticolum Edgert , produces 
large longitudinal scars upon the branches It has 
been described by American workers, who regard 
the damage it produces as negligible Mias Gilchrist 
points out that the two outbreaks recorded for 
England both show severe damage produced as a 
result, the wood as well as the cortex of the trees 
being affected 

The Structure of the Plant Cell Wall — 
The Journal of the Textile Institute, vol 14, No 4, 
Apnl 1923, contains a long paper by H J Denham 
upon the structure of the cotton hair, which deals 
with the problem of the formation of the plant cell 
wall Recent papers by Dr W L Balls have 
suggested that the thickening of the wall follows 
by regular depoeition of cellulose upon a plan pre- 
determined by the structure of the primary wall 
which is deposited during the period of extension 
m length of the hair Mr Denham seems unable to 
agree with this view, as he finds that the stnation 
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patterns of the teoond&iy layers may differ from 
each other and from that of the primary wall 
upon which they are deposited This difference in 
point of view should promote the advance of our 
knowledge of the wall structure and certainly both 
these workers have materially added to our technique 
m this difficult field One may cite for example the 
photographic illustration in the present paper of the 
growth rings first demonstrated by Dr Balls and 
of other wall structures such as pits and spirals 
Mr Denham illustrates and discusses at some length 
the various abnormalities in cell wall structure met 
with by several workers and shows that considerable 
importance may attach in this connexion to the 
development of the hairs crowded and compressed 
within the boll Baaed partly upon the study of the 
staminal hair of Tradescantfa the very interesting 
suggestion is made that the spiral stnation in the 
cell wall may follow from its deposition along the 
track of the spirally rotating cytoplasm Such a 
spirally rotating band of cytoplasm will of necessity 
travel in two streams lying side by side but moving 
in opposite directions and the deposition of particles 
from such a moving band would be expected to 
vary from the centre of the band to the margin 
Here the author finds a possible explanation of the 
double spiral line of weakness which he demonstrates 
in the wall of the hair and regards as the cause of 
the convolutions which are so important to the 
spinner 

Thf Diamond pipes of Arkansas — The first 
diamonds from Arkansas were picked up near Mur 
freesboro in 1906 on the surface of a pipe of pendotite 
that had 1 een correctly appreciated by J C Branner 
seventeen years, before Abundant small stones are 
now extracted from surface diggings in the decom 
posed pendotite or pendotite tuff that fills exploded 
vents and the associated strata clearly show that the 
intrusions occurred at the openmg of Upper Cretaceous 
tunes The question as to whether the diamonds 
were generated in the ultrabasic magma or whether 
they have been brought up from some mass through 
which the invader broke cannot be regarded as 
settled but the list of their associates including 
garnet and diopside seems to indicate the presence 
of eclogitic rocks in the depths The occurrences have 
now been described by H D Miser and C S Ross in 
Bulletin 735 I of the U S Geological Survey (1923) 
The largest diamond so far recorded from Arkansas 
weighs 20 23 carats which comes within the limits 
of what may bo regarded as a large stone The age 
of the pipes is of interest in connexion with what is 
no* known as to the S African examples 

The Carbonifbroi. s Fi ora of Great Britain — 
Under the auspices of the Geological Survey Dr 
Robert Kidston is bringing together the results of his 
long and happily continuing work on British Carbon 
iferous plants It is prfiposed to issue some ten 
quarto parts as Volume II of the palaeontological 
memoirs of the Survey including critical descriptions 
and illustrations of every known species in the flora 
The first two of these parts are now ready (1923) 
price 13s and 12a 6 d respectively There is nothing 
on the coven to indicate to the purchaser that he is 
not receiving the whole work on the Fossil Plants 
of the Carboniferous Rocks of Great Britain m the 
limits of one part and the separate sheet issued with 
Part 2 would lead him to conclude that he was 
dealing with the second part of the second volume of 
the book The final title page will set this nght for 
our librarians So far all the species retained in the 

form genus Spheaoptens have been dealt with 
but it is suggested that some may m the future be 
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removed from the ferns to the ptendosperma as their 
mode of fructification becomes known The photo 
graphic plates by the Zinc Collotype Co of Edin 
burgh are admirable in the lighting of the specimens 
Dr Kidston s broad outlook makes the memoir a 
noble contribution not only to palaeontology but to 
stratigraphy On the latter point we may note that 
the author adopts Westphalian but not VisAan 
Tournaisian ’ at our own broad Aroman and 
that the Millstone Gnt horizons become divided 
(p 14) between a Lanarkian senes in the Upper 
Carboniferous and the highest beds of the Limestone 
senes m the Lower Carboniferous sub system 


The Salts of the Dlad Sea and River Jordan 
— In the Geographical Journal for June Mr W Irwin 
has a paper on this subject Analyses of samples of 
Dead Sea water show considerable variation according 
to the spot from which the sample is taken but the 
total solids do not vary greatly The outstanding 
change is a decrease of sodium salts and an increase 
of magnesium salts on passing from the north to the 
south and to the deepest part of the centre pf thq 
lake This alteration can be caused only by the 
sodium salts crystallising out on the bottom leaving 
the more soluble magnesium salts m solution Tests 
of Jordan water show a surprising salinity averaging 
at Jencho 0 0364 gm chlonn- per 100 c c Further 
analyses in different stretches of the river gave 
interesting results As near its source as the Waters 
of Merom it is highly impregnated with salts chiefly 
chlorides of sodium and magnesium and the com 
position of the water does not change as far as the 
Sea of Galilee In the Sea of Galilee there is a slight 
increase in these chlorides and a decrease in calcium 
sulphate and silica due no doubt to evaporation on 
one hand and precipitation on the other By the 
time the river reaches Jencho there is an increase of 
salts especially magnesium chloride The result of 
these investigations is to suggest that the principal 
origin of the salt in the Dead Sea is from the 

i ordan which bnngs it from Hermon and possibly 
ebanon Assuming the bulk of magnesium chlonde 
to be provided by the Jordan the present level of 
the Dead Sea must be nsing at the rate of 1 ft m 
125 years fpr the Jordan bnngs in 181 million pounds 
a year and if the solution is already concentrated and 
none crystallises out as appears to be the case afi 
annual additional depth of water estimated to be 
I/125 ft is required 


West Indian Earthquakes — Pibf S labor has 
recently published an interesting study of the seismic 
belt m the Greater Antilles (Bull Seis Soc Amcnca 
vol 12 1922 pp 199 219) In this region the 
major relief features are zones of normal faulting 
developed in late geological times and still, as the 
occurrence of earthquakes shows being developed 
The two most persistent fault zones are the Swan 
Island J amaiea-South Haiti and the Cayman Islands- 
Sierra Maestra- North Haiti which are roughly 
parallel for a distance of nearly ,2000 km and are 
only 100 to 150 km apart The narrow strip 
between these fault zones is depressed in its western 
and central portions so as to form the Bartlett trough 
(3306 fathoms) With few exceptions all strong 
Antillean earthquakes have originated along a few 
well defined belts which coincide with the major 
fault zones of the region There is no evidence 
either of a continuous change m the seismicity of 
the region or of any well denned periodic variation 
When severe earthquakes have been separated by 
a short time interval their epicentres have been in 
the same fault zone and only a short distance apart 
thus indicating that the displacement was being 
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extended along the strike of the faults Most of i world observatories the results at Victoria Peak 


the great earthquakes originating along the shores 
of the islands have been accompanied by sea waves 
each of which so far as known has been propagated 
with the trough in advance of the crest The wave 
thus seems to indicate a sudden downward displace 
ment of the ocean bed Disastrous earthquakes 
seldom recur in exactly the same place except after 
long intervals Thus those parts of the zones of 
actwe faulting near which severe earthquakes have 
not occurred in histone times are to be regarded as 
seismically the most dangerous 
VOLUMEIKIC DFTfcRMINAlION Oh RaiNTAI I — A 
paper on this subject by Mr C S Salter was read 
before the Inland Navigation section of the thirteenth 
International Congress of Navigation held recently in 
London and is published as a pamphlet The sources 
of error in rainfall records are three design of ram 
gauge exposure of ram gauge and interpretation of 
records in terms of volume Mr Salter s paper deals 
with the last consideration Owing to the fact that 
rainfall is extremely variable in its incidence in time 
and its distribution in space the reading of an indi 
vidual rain gauge must bo regarded as merely a 
sample I he total rainfall of an individual month in 
Britain may vary by 400 per cent from the average 
value and that of an individual year by 70 per cent 
When the period of records is short no allowance for 
the van ltion of time is possible but a correction can 
often be applied from adjacent long records Gener 
ally speaking in rainy distnets where thunder 
storms and sporadic rams do not bulk largely in the 
total fall from one to two years give a sufficiently 
good basis for a factor of correction to be applied with 
safety provi led that a long record is available at no 
greater distance than five to ten miles In distnets 
where the total fall is so small that a single thunder 
storm may introduce great local variations from four 
to five years records are necessary Variations in 
space are relatively easily applied with the help of an 
orographies! map A rainfall map is the best medium 
for computing the volume of rainfall over a gathering 
ground as a whole and the best and simplest method 
is by plammeter measurement 

Thf Winds of Honokonc — \ discussion under 
the direction of Mr T P Claxton to ascertain 
the difference in direction and velocity of the wind 
at the Roy il Observatory Kowloon and at Victoria 
Peak Hongkong at different seasons of the year 
and at different hours of the dav has been issued 
by the Royal Observatory Hongkong Ihe results 
are based on the records of Beckley anemographs 
for the period 1914 1918 The Royal Observatory 
is situated on a hillock 100 feet high about 1000 
yards from the harbour the surrounding country 
13 flat except to the north Victoria Peak is 1840 
feet above sea level and is situated 3 miles to the 
south west of the Royal Observatory To the north 
west and south the sides of the Peak are very steep 
and the easterly winds are affected by the Hongkong 
hills The anemograph records at the Observatory 
are measured at the hilf hours and the value set 
against any hour is the run of the wind from 30 
minutes before to 30 minutes after that hour At 
Victoria teak the records are measured at the hour 
and the value set against anv hour is the run of the 
wind since the previous hour This difference in 
the method of registration seems likely to affect 
the results for comparison Detailed hourly ob 
servations of direction and velocity are given for 
the two exposures for the years 1914-1918 The 
different situations naturally give different results 
which are shown by numerous tables and diagrams 
For normal wind results for comparison with other 
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should probably be preferred although both situa 
tions seem to leave much to be desired 

Ionic Dissociation in Solution — P Debye and 
E Hueckel have investigated the electrostatic forces 
between the ions of the solute and the dipole action 
of the molecules of the solvent (Phys Zests May 1) 
They assume that the whole of the dissolved salt is 
dissociated and for dilute solutions arrive at the 
equation 

6 W 6DM1^ l)Ji nXfi 

where 0 the deviation from the classical theory 
- (A» A,) A* A* being the lowering of the freezing 
point given by the classical theory that actually 
observed w is a valency factor equal to 
The dissolved molecule is split up into - »< 1, 10ns 
of different kinds 1 * s with valencies x x -x t x, 
and w is calculated from these values T-273 when 
the solvent is water t 477x10“ esu n is 
I oschmidt s number 0 06 x 10" k 1 346 x 10“ ergs 
D the dielectric constant is 88 23 for water at 0“ C 
is the number of ions into which a molecule 
of the salt splits up Using these values 

0 o 270 w Jn (2) 

and curves have been drawn_showing the experimental 
relation between 0 and Jry for a number of salts of 
varying constitution including magnesium sulphate 
lanthanum nitrate potassium sulphate and potassium 
chloride These curves follow the straight lines 
obtained by giving w in (2) the proper values for a 
considerable hstance from the origin For higher 
concentrations the deviations from the straight lines 
lepend on the individu il properties of the 10ns and 
particularly on their dimensions which were neglected 
in deriving (1) and (2) Whon the dimensions are 
tiken into iccount theory is found to agree very 
satisfactorily with experiment up to much higher 
concentrations For very high concentrations other 
factors previously neglected have to be considered 
there appears to be no doubt that even in this case 
the molecules of the solute are split info their ions 
Steri-oscopic Pkojfction — Much attention has 
been directed in recent years towards obtaining & 
satisfactory method of stereoscopic projection Many 
of the devices propose 1 involve the use by the in 
dividual observer of spectacles or binoculars with 
coloured glasses or interrupting shutters The 
Daponte Stereoscopic Projector or Pulsograph 
which was exhibited by Mr F Sanger Shepherd at 
the Royal Society Conversazione on June 20 employs 
an entirely different principle whereby a stereo 
scopic effect c in be readily observe ] by the unaided 
eye of the spectator Two photographs are taken 
from two positions slightly separated and projected 
m register on an ordinary screen by two optical 
systems Between the source of light and the trans 
parency in each of the optical systems a rotating 
shutter is placed consisting of a glass disc with a 
graduated grey him varying from black at zero to 
clear at 180 0 and back to black at 360 When one 
shutter is passing maximum light the other is at 
minimum transmission position the rotating shutters 
dissolving the right hand picture into the left hand 
picture and vtct versa With the discs at the posi 
tion of equal transmission that is at the 90° position 
a double image picture appears since the two stereo 
scopic photographs are not exactly alike but on 
the discs being rotated the stereoscopic relief 
effect is immediately obtained The Pulsograph 
can be employed for the projection of lantern slides, 
solid objects or of kmematograph films 
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Problems of Fundamental Astronomy 1 

By Prof \V de Sitter University of Leyden 


'T'HE science of astronomy has m the past twenty 
* or thirty years developed most remarkably 
The marvellous applications of photography and 
spectroscopy on one hand and the sudden growth 
of statistical stellar astronomy consequent upon the 
discovery of the two star streams on the othei have 
led to so many unforeseen results and so many new 
points of view that it almost appears as if the whole 
science were born anew and the astronomy of to day 
had only very slight connexions with that of the hst 
century we are apt to think that the great problems 
of the past have lost all their interest to us This 
however is not so On the contrary I think the 
central problems of fundamental astronomy hive 
gamed an enhanced importance even by the newest 
developments of the science 

Astronomy is essentially the science of space and 
time It is not my intention in thus assigning to 
astronomy this wide field to annex to it the whole 
of physical science On the contrary I am quite 
content to consider astronomy only as a special branch 
of physics but having it its disposal the largest 
spaces and the longest times it has generally had the 
last word m all important auestions To mention 
only a few cases at random the discovery of gravita 
tion of the finite velocity of light and of aberra 
tion all these are astronomical discoveries and the 
three crucial tests of h instein s theory are all three 
astronomical 

In our exploration of space and time we are com 
polled to make all our measures from this earth to 
which we are tied as a starting point The problems 
of fundamental astronomy are those which arise from 
this fact that all our observations are necessarily 
referred to a moving origin These problems are 
from their nature not very liable to change of aspect 
with time or fasluon they are essentially the same 
to day as they were m the time of Hipparchus the 
founder of astronomy and the) will remain the same 
so long as science lasts and will require ever more 
accurate and more complete solutions as we pene 
trate more deeply into the constitution of the universe 
Fundamental astronomy thus consists essentially of 
a scrutiny of the last decimal place This striving 
after extreme accuracy this fidgeting over small 
quantities may appear uninteresting or even 
pedantic But we must not forget that great prob 
ferns always turn about the measurement of small 
quantities 

The problems of fund imental astronomy are of 
course all interconnected with each other but for 
the sake of clearness trfey may be classified ynder 
three heads There are first the problems connected 
with the system of constants The motion of the 
earth and the system of measurement based on it 
are defined by several numbers such as the solar 
parallax the constants of precession and nutation 
the ellipticity the mean radius and the mass of the 
earth etc Between these several constants there 
exist relations connecting two or more of them with 
each other and with other universal constants such 
as the velocity of light and the constant of gravita 
tion The problem here is essentially one of adjust 
ment so as to get a consistent set of constants satis 
fying all the connecting relations The set of con 
stants in actual use in the national ephemendes is 
not consistent The discordances are however not 
very large and changes should not be introduced 
unless by general international agreement 

bynopui of * tactnn dalmrad at the Imperial CoUe*o at Sciaore and 
Teefanotogy South Ketuingtoo on May 7 
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Another set of problems arc those connected with 
the rotation of the earth The paramount practical 
value of this rotation is that it is used as our standard 
measure of time 

Time is measured by observing the changes occur 
nng m some physical system 1 e in the relative 
positions of some material bodies which positions at 
any time are determined by our theories so that 
from the observed positions we can mfer the time 
Such a mechanism — by preference penodic — that is 
used to measure time may conveniently be called a 

clock But there is no absolute measure of time 
nor an absolute test of the accuracy of any clock we 
can only test one clock by another If the two do 
not give the same time then one or both must be 
wrong 1 e our theories of the mechanism of one or 
both must be incomplete The standard clock to 
which all others are generally referred is the rotating 
earth Is this standard absolutely trustworthy > Do 
all observatories give the same time and if so is this 
a truly uniform time ’ In other words does the 
earth rotate as a rigid body and if so is this rotation 
stnctly uniform J 

It has long been suspected that the earth s rota 
tion is very gradually slowing down owing to the 
friction of the tidal wave ' But lately other doubts 
have arisen is to the trustworthiness of our universal 
standard As a matter of fact it is not the rotation 
of the earth but the rotation of a definite point 
on the eirth — Greenwich Observatory or any other 
observatory — that is used as our standard and now 
that the wireless distribution of time signals has made 
comparisons so easy occasional discrepancies between 
the times of different observatories amounting some 
times to several tenths of a second have come to 
liaht * 


It appears probable that these are due to errors 
in one or more of the parts of the mechanism used 
to determine the time at some or all of the observa 
tones — the transit instruments the clocks the 
astronomers — but it also may be that they are due 
to real differences in the rotation of the different 
observatones which would mean that the earth does 
not rotate as a ngid body but some parts of its 
surface are moving relatively to other parts * Here 
evidently is a most important problem the solution 
of which must be found sooner or later 

Besides the rotating earth we have other clocks 
of which the moon must be mentioned in the first 
place It is well known that in the motion of the 
moon there are irregularities of a much longer period 
called fluctuations by Newcomb for which no 
explanation has yet been found Brown • and 
Glauert ‘ have pointed out similar irregularities in 
the motions of tne sun Venus and Mercury If this 
were confirmed and if also other bodies — especially 
Jupiter s satellites — should show the same thing then 
it would become very probable that the true origin 
of these fluctuations is m the rotation of the earth 
or at least of the outer crust of the earth 
Other problems connected with the rotation of the 
earth and the question whether it rotates as a ngid 
body are those involved m the variation of latitude 
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There seems to be evidence* of sudden as well as 
slow and continuous changes which if they are real 
may be due either to shifting of parts of the crust of 
the earth relatively to each other or to a slow sliding 
of the whole of the crust over the core 
All these problems which evidently are of the 
greatest importance not for astronomy alone depend 
for their solution on very small quantities which even 
now only begin to come within the reach of our most 
accurate measures and most refined discussions 
The third set of problems of fundamental astron 
omy concern questions relating to the positions and 
motions of the fixed stars Bessel s great work called 
Fundaments astronomiae consists of a careful dis 
cussion and synthesis of the observations made by 
James Bradley as Astronomer Royal at Greenwich 
upon the positions of the stars 
Indeed the positions and motions of the fixed 
stars are the basis on which the whole structure of 
astronomy rests The manner m which these posi 
turns are determined is forced upon us by our location 
on the moving earth The accumulated labours of 
astronomers since the commencement of accurate 
observing by Bradley have resulted in a system (or 
rather three systems differing by small but not 
negligible quantities) of positions and motions of the 
stars These are referred to a frame of reference 
which is defined by the motion of the earth and 
consisting of the equator and a zero point on it 
Both the equator and the zero point are moving It 
need scarcely be stated that the formation of such a 
system of positions and motions of stars is a most 
intricate and difficult problem and we must confess 
that it has not so far been solved in a manner which 
satisfies the demands of statistical astronomy and 
cosmogony 

The system which is generally considered the best 
of those now in use that of Boss is by no means 
perfect large errors m it are not at all improbable * 
These errors are errors of the sybtem not of the 
individual star positions and the question naturally 
arises Is an absolute system at all necessary ’ 
Strictly absolute of course it is not all systems of 
reference are relitive By absolute we mean 
relative to the inertial frame defined by the motion of 
the earth in the solar system But is it necessary to 
base our system of star positions on this motion of 
the earth * Would it not be much more natural 
and much more simple as well to have relative posi 
tions and motions of the stars with regarl to one 
another or to the general average of them’ 

Many astronomers are indined to answer this 
question in the affirmative and to consider the 
absolute system more as a time honoured institution 
of our predecessors a venerable relic from the pre 
photographic days than as a useful and necessary 
adjunct of modern stellar astronomy In fact by 
the application of photography we can easily derive 
relative motions or motions of individual stars rela 
tively to the background with an accuracy which 
many times exceeds that attainable by fundamental 
methods 

By the blink microscope we find with compara 
tively very small labour proper motions of_ very 
satisfactory accuracy referred to the background of 
famt stars in the area examined Of course this 
background is a rather looselv defined frame of 
reference and we have no guarantee that the motions 
of stars in different areas of the sky are really referred 
to the same frame A more elaborate method of 
referring the relative motions determined photo 
graphically to a qua* absolute system is proposed by 

Lambert Ufa Coett and Caodetic Survey Serial No iSj ftv ng many 
reference. to other paperv 

Kapteyn BAN 14 
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Kapteyn* This method however depends on the 
hypothesis that the suns motion relative to hunt 
stars is the same as that relative to bright start 
This is why I call it a quasi absolute r system 
Are not the proper motions derived by these and 
similar methods quite as valuable as those found by 
fundamental methods ’ 

My answer is decidedly in the negative We cannot 
do without the aloolute system of fundamental 
astronomy The value of that system is not that it 
is attached to the earth but that we know exactly 
what the frame of reference is and that it is a ngorout 
system giving certainty that all motions are really 
referred to the same frame To see the importance 
of this I will put some questions which cannot 
be answered until we have a fundamental system 
including the faint stare 

Is star streaming a universal phenomenon or is it 
local and in the latter case how far from the sun 
does it extend ? Do the Orion stars take part in the 
star streaming or not ? Is there a systematic motion 
of famt stare relatively to bright stare or in other 
words is the average motion in space of the stars inde- 
pendent of their brightness 5 “ Is there a rotation of 
the system of stare as a whole ? 

These and similar questions are again examples of 
great problems the solution of which depends on very 
small quantities These small quantities the proper 
motions of faint stare cannot be profitably discussed 
unless we have the certainty that these motions are 
referred to a rigorous system 

The necessity of a fundamental system being 
granted we must next ask how are we to improve 
and extend our present system ? Must we m order 
to establish an absolute system necessarily retain 
the old methods or can we find other means ? Is 
the meridian instrument to remain the only one by 
winch star places are to be determined ? To this 
question I wish as emphatically as to the former 
one to answer in the negative We must look for 
other methods if it be only to verify the results 
from the meridian work 

Here f think is the greatest problem and the most 
urgent problem of fundamental astronomy It is 
twofold the determination of the positions of the 
stars and that of their motions We must thus not 
only establish a rigorous and faultless system of star 
positions for the present day but also strengthen as 
much as possible our knowledge of the positions in 
the past These latter as now used depend prac 
facally exclusiveh on Bradley s observations But 
there are other data available though not yet or 
not yet sufficiently reduced Among these the 
most important are tho rich mine of material still 
lying unused in the ol servations made in the last 
quarter of the eighteenth century and the first quarter 
of the nineteenth by Hornsby and Robertson at 
Oxford 11 I think the careful reduction of these 
observations which are of the same excellent quality 
as those of Bradley is one of the most urgent demands 
of fundamental astronomy 

As to the means by which the modern positions 
must be determined I will not attempt now to enter 
into details regarding tho methods which have been 
or may be proposed to supplement the »*■! 
meridian methods All I wish is to convey an id ea 
of the meaning and the importance of tbs problems 
of fundamental astronomy and to show that far from 
being uninteresting remains of a past period their sola 
tion has become even more urgent by the newest de 
velopmcnts of several branches of modem astronomy 
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, Night Temperature on Mt Etna 

'THE observatory on Mt Etna is perched high 
1 up on a plateau of the volcano known as the 
Piano ael Lego beneath the summit ndge which rues 
about 1000 feet higher It u sometimes noticed by 
the officials who only reside a few days m each 
month that a curious rise m temperature amounting 
to a couple of degrees or so centigrade occurs during 
the middle of the night constituting a well marked 
secondary nocturnal maximum in the diurnal vana 
turn of temperature During a visit to the station m 
August 1920 Prof Filippo Eredia noticed that the 
nocturnal inversion in the regular fall of temperature 
was associated with the arrival of sulphurous fumes 
from the crater but notwithstanding the contem 
poraneous occurrence he does not attribute much 
causal connexion between the two phenomena A 
dozen cases as shown by thermograph records are 
discussed by him in a paper contributed to vol 31 
(1922) of the Rendiconti della Reale Accademia 
Nazionale dei Lincei Most of them occurred in the 
summer and m conditions both of calm and of wind 
of different forces and directions chiefly N E and 
N W The calm cases with clear sky are shown to 
be analogous to similar nocturnal inversions m other 
mountain regions and are attributed partly to the 
slow descent of air from the summit ridge whereby 
it is warmed by adiabatic compression and partly to 
the latent heat of misty condensation due to the 
previous general nocturnal chilling of the atmosphere 
This however is not quite convincing the effects 
are too complex to be explained on a purely quahta 
tive basis The cases with strong wind are found 
to be associated with a great difference of tempera 
ture between the interior of Sicily and the eastern 
flanks of Etna giving rise to a circulation which 
carries warmer air to the high level station At 
Catania on the coast near sea level there are no cor 
responding night inversions of the diurnal range of 
temperature 

Although the above are only examples of secondary 
night maxima the inversion of the regular variation 
not being nearly marked enough to override the 
primary day maximum m 24 hours it is probable that m 
the latitude of Sicily where the range of temperature 
between day and night is at all seasons large such 
minor irregularities in the diurnal course of tempera 
ture attract more attention than they would in a higher 
latitude where during the very short days of winter 
the diurnal range is small and liable to be obliterated 
or even occasionally entirely inverted by the very 
rapid and conspicuous irregular variations of tem 
perature In England for example during the 
month of December it is no very rare event for night 
to be warmer than day for should frosty air begin 
towards evening to be replaced by a warm humid 
current from the Atlantic not only will the frost be 
swept away instead of intensified as night comes on 
but the thermometer may easily rise to 50° F or 
above in the middle of the night 

L C W B 


The School of Hygiene in London 

AN inquiry at the Ministry of Health relating to 
^ the proposed School of Hygiene in London has 
elicited the following statement of the position of the 
scheme 

In May 1921 the committee on Poet Graduate 
Medical Education under the chairmanship of the 
Earl of Athlone published Its report recommending 
infer aita the establishment of an Institute of Med! 
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cine m association with the University of London 
m which instruction should be given in public health 
and other departments of medicine This sugges 
tion was further explored by a small Departmental 
Committee and detailed proposals were formulated 

The University of London and the Government 
were however unable to find the money to establish 
an Institute of Medicine such as Lord Athlone s 
Committee had contemplated and in these arcum 
stances the proposals were brought to the notice of 
the trustees of the Rockefeller Foundation whose 
representatives had recently been in consultation with 
the authorities in Great Britain The trustees of the 
Foundation generously agreed to provide two million 
dollars for the establishment of the Institute to be 
called the School of Hygiene the British Government 
undertaking to make an annual grant towards the 
upkeep of the School Preliminary work was under 
taken for the preparation of plans and estimates and 
a site hn« been selected 

It has been decided that the School when estab 
lished shall be affiliated with the University of 
London but managed by a separate governing body 
for which a charter of incorporation will be sought 
Pending the presentation of a petition for the 
charter the Minister of Health with the concurrence 
of the trustees of the Rockefeller foundation has 
appointed a transitional executive committee The 
functions of the committee will be to appoint a 
director to arrange for amalgamation or co ordination 
between the School and other institutions working 
in similar or closely related spheres to prepare plans 
for the new School and to begin building unless in 
the meantime it has been possible to set up the 
permanent governing body The members of the 
committee are The Rt Hon Neville Chamberlain 
(chairman) the Rt Hon the Viscount Burnham 
Capt Sir Arthur Clarke Sir Walter Fletcher Lieut 
Col Fremantle Sir Harry Goschen Sir George New 
man Sir Cooper Perry and Sir Arthur Robinson with 
Mr I G Brock of the Ministry of Health as 
secretary 


University and Educational Intelligence 

Aberdeen — At the Summer Graduation on July 
1 1 the honorary degree of LL D was conferred on 
Prof J Fraser Jesus professor of Celtic in the 
University of Oxford 

Mr William Thomas received the degree-of Ph D for 
theses on (a) The influence of colloids on reactions 
involving gases and ( b ) Inorganic complex salts 

The following prizes were awarded Collie prize 
m botany and Sutherland gold medal in forestry to 
Mr J H Hunter Struthers medal and prize in 
anatomy to Mr J W Foster Lizars medal in 
anatomy to Mr J W Foster and Mr A J W 
Wilkins John Murray medal and scholarship in 
medicine to Mr A Lyall 

The University Court has decided to make first 
appointments in the coming autumn to the newly 
founded chair in engineering^ and to the Cruiclcshank 
lectureship in astronomy and meteorology 

Cambridge — Mr D C Carroll Trinity Hall has 
been elected to the Michael Foster research student 
ship Dr C C Worster Drought Downing College 
has been elected to the E G Fearnaides research 
scholarship 

London — At a meeting of the Senate held on 
July 18 the title of reader in organic chemistry was 
conferred on Dr O L Brady of University College 
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and the title of emeritus professor on Prof W D 
Halliburton on hu retirement from the chair of 
physiology at King s College which be has held 
since 1890 

The degree of D Sc ( Chemstry ) was conferred 
on Mr Jnanendranath Mukhopadhyay (University 
College) for a thesis entitled r The Adsorption of 
Ions and the Precipitation of Suspensoids by Elec 
trolytes 

St Andrews — The Senatus Academicus will on 
the occasion of the installation of Mr Rudyard 
Kipling as rector of the l mveraty on October 10 
confer the honorary degree of LL D on Sir James G 
F rarer author of the Golden Bough and on Sir 
John Bland Sutton 

Twenty five vears ago the Medical School of the 
l niversity was re organised and Dr A M Stalker 
was appointed the first professor of medicine under the 
new conditions The successful development of the 
School owes much to Prof Stalker s great abilities to 
his personality and to his veneration for the Um 
versity of his adoption Prof Stalker having inti 
mated his resignation of the chair of medicine the 
Senatus Academicus recorded a special minute ex 
pressing appreciation of his loyal service 

The University Court has decided to proceed with 
a scheme for budding idditional storeys to the exist 
mg teaching laboratories for physics and chemistry 
and connecting the two by a central building 


T hf University of Wales has conferred the honorary 
degree of D Sc upon Sir Charles Sherrington 


Among other distinguished people Viscount Bn mhwfc 
was supported by the Vice Ch a nce l lor of theUniverslty, 
Mr Mouat Jones principal of the College and Mr. 
J H Reynolds wno waa the first principal of the 
College The guests were each presented with an 
illustrated pamphlet An Historical Account of the 
Origin and Development of the Municipal College 01 
Technology M anchester written by Mr Reynolds, 
The whole of this striking souvenir was produced in 
the Printing and Photographic Technology Depart- 
ment of the College 


As a mark of appreciation of Sir Michael Sadler e 
stimulating work for the Um versity of Leede during 
the twelve years in which he has held the office of 
Vice Chancellor it has been decidqjyj^eeta blish a 
memorial in the University m the fonnorhis portrait 
and a fund for assisting necessitous students Sub- 
scriptions— restricted to 5/ in an individual gift— 
are invited for these purposes In Yorkshire and 
to past and present members of the University the 
results of Sir Michael Sadler 8 devoted work for the 
development of the University are richly mamlest, 
and the response to the appeal is sure to be ready 
and generous There are in addition many who 
hold Sir Michael in the highest esteem on account 
not only of his labours as Vice Chancellor but also 
for his untiring activities on behalf of educational 
freedom and growth in institutions of all grades 
He has been the uncrowned leader of education in 
England — indeed in the Empire — for a generation, 
and the opportunity of expressing regard for what 
he has done will be widely welcomed Contributions 
should be made payable to the Treasurer of the 
Sadler I' und and sent to the Um versity Leeds 


The following awards tenable at the Imperial 
College of Science and Technology South Kensing 
ton during the year 1023 24 ha\ e been made - By 
the governing body of the College (a) The Henry 
George Plimmer 1 ellowship in Pathology to Mr 
H R Hewer fer research on The Rile of Stimuli 
received by the Eve m the Colour Changes of Am 
phibia and Nerve Supply of the Pituitary value 
about 300/ and (b) lhe Gas 1 ight and Coke Com 
pany s Research Fellowship just established by the 
Company for the purpose of encouraging expen 
mental research in relation to carbonisation giseous 
fuels and combustion to Mr F R Weston for The 
Spectroscopic Investigation of the Flames of Carbon 
Monoxide and Hydrogen and matters cognate there 
to value 175/ together with an allowance towards 
the expense of the research By the Trustees of the 
Beit Fellowships for Scientific Research Research 
fellowships to Mr H W Buston for a continuation 
of his work on the Nitrogenous Metabolism in 
Plants and to Mr O M B Bulman for research on 

Stratigraphical Geology The Fauna of the Shine 
ton Shales 1 value 230! per annum each 

The coming of ago of the Manchester Municipal 
College of Technology was celebrated on July 5 ana 6 
by a soiree each evening m the College buildings 
The guests were received on the first evening by 
Viscount Burnham the Lord Mayor of Manchester 
and Alderman West After the reception Viscount 
Burnham addressed the gathering ana congratulated 
thffcity of Manchester on having an institution which 
wttre forming a I acuity of the University was m 
touch also with the industries of the district He 
spoke of the constantly increasing need for the 
application of science to industry and of the import 
ance of selecting appropriate occupations for young 
people starting work He saw in the College an 
efficient instrument for achieving these purposes 
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The Universities of Oxford and Cambridge Bill to 
give effect to recommendations in the report of the 
Royal Commission of 1919-22 was read a third 
time in the House of Commons on Tnday July 20 
The Bill provides that there shall be two bodies of 
Commissioners one for each Um versity and direct* 
them to make statutes and regulations m general 
accordance with the recommendations of the Royal 
Commission but with such modifications as may 
appear expedient The Universities are given the 
power independently of the colleges to prescribe 
what contribution should be made by the colleges 
for university purposes The provisions of the Act 
of 1 877 are modified so that trusts less than sixty years 
old can be altered with the consent of the trustees 
The Marquis of Bath in moving the second reading, 
remarked that if it were necessary to reduce the 
amounts of the grants recommended by the Royal 
Commission cuts would have to be made pro 
portionately from the amounts for general purposes, 
tor libraries for women s colleges and for extra 
mural boards On the motion for the third reading, 
Mr J R M Butler proposed an amendment amount 
mg to a direct instruction to the Commissioners to 
take action by giving women full membership at 
once of the University of Cambridge It was pointed 
out by the president of the Board of Education that 
it made a very considerable difference whether having 
appointed a number of distinguished men to control 
tne working of a university they resolved that the 
House of Commons should limit their discretion 
The amendment waa rejected by 150 votes to 124 
An amendment providing that m making any 
statutes or regulations tne Commissioners should 
have regard to the need of facilitating the admission 
of poorer students to the Universities and colleges, 
was agreed to The list of Commissioners includes 
the names of Sir A E Garrod Sir T L Heath, 
Sir R T Glazebrook and Sir H K Anderson 
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The Faraday Society July a —Prof A W Porter 
p**t president m the chair— A Ferguson On a 
relation between surface tension and density Macleod 
ha* Shown empirically that for a number of un 
associated liquids y m C{g t -p,)* where y is the 
■ unace tension of the liquid at any temperature 

-P. the difference between the orthobanc densities 
of til* liquid and the vapour at that temperature 
and C a constant which is independent of the tom 
pewture This expression u referred to the power 
law connecting surface tension and temperature 
first put forward by van der Waals but not generally 
known and the Edtvte equation— U R Brans 
The law of definite proportions in the light of modern 
research Many of the senes of solid solutions met 
with in alloys show a maximum melting point (« e 
a maximum thermal stability 1 at a composition 
indicated by a simple atomic formula (s g AuMg) 
it is customary to describe this member of the senes 
as an inter metallic compound and to regard it 
as the parent of the senes But in cases where there 
is a maximum hardness (i « maximum mechanical 
stability) at a composition indicated by a simple 
atomic formula {eg AgAu) or where there is an 
abrupt change of chemical behaviour (a parting limit ) 
it u not at present customary to apply the word 

compound The fact that the maximum stability 
usually occurs at a composition expressible by a 
simple formula is often capable of a physical ex 
planation Many of the oxides of metals with more 
than one valency have a variable composition « g 
pure Fe,0 4 and Fc,O t may be regarded as the end 
members of a senes I ikewise homogeneous 
bodies of variable oxygen content occur among 
the oxides of platinum indium nickel molybdenum 
tungsten and possibly silver lead and thallium 
Chlondes of thallium sub chlondes and sub 
bromides of bismuth and sulphides of copper nickel 
and cobalt show similar senes of homogeneous 
substances— T Grant and J R Partington Con 
centration cells m methyl alcohol The E M F of 
concentration cells formed from solutions of silver 
nitrate m methyl and ethyl alcohols as determined 
by Wilson agrees with that calculated from Nernst s 
formula only for the latter Good agreement has 
been found however m both cases — F G Tryhorn 
■and S C Blacktin The formation of anomalous 


suite of sills which bear analcite and occasionally 
some nephelme These sills are probably to be 
reckoned as the underground manifestation of Lower 
Carboniferous volcanic activity (3) A group erf 
quarts dolente sills which belong to a later phase 
of intrusion and appear to be connected with Permo 
Carboniferous earth movements The second group 
contains some interesting petrographical types mclua* 
mg teschemte camptomte and thenlite All three 
tvpes are represented m the Mona Hill sill which is 
of great complexity — Miss Elizabeth Gilchrist The 
slow oxidation of phosphorus Phosphorus glows in 
air but not m oxygen at high pressures some gases 
act as poisons while others act as promoters of the 
glow The reaction appears to take place in two 
stages phosphorus tnoxide being produced m the 
first stage without glowing and phosphorus pentoxide 
m the second stage with glowing The hindering 
effect is ascribed to the production of an anticatalyst 
which probably consists of negatively charged 
molecules — G A Cares and D Jack On the X ray 
corpuscular emission from iron in a magnetised and 
unmagnetised state According to Ewings theory 
of magnetism there is something in the iron atom 
that turns in response to an applied magnetic field 
Experiments on the X ray corpuscular emission from 
iron in a magnetised and unmagnctised state show 
that in the iron itom either the part that turns 
does not emit an appreciable number of electrons 
or the chance of ejection is not affected by the 
orientation — I ancelot Hogben The mechanism of 
amphibian colour response The pituitary gland of 
mammals birds reptiles amphibia and fishes con 
tains a substance which exercises a highly specific 
effect upon the melanophores of amphibia inducing 
a condition of maximal expansion wh cl is not 
precisely simulated by other drugs or tissue extracts 
which agree in their action on plain muscle with 
pituitnne The action of pituitary extract on melano 
phores is local and direct I ike other pituitary 
antacoids the melanophore stimulant is destroyed 
by trypsin Like the oxytoxic principle it is more 
stable to acid hydrolysis than the pressor s lbstance 
and is mainly located in tho posterior lobe of the 
fresh mammalian gland After remoi al of tho 
pituitary (whole gland) m both adult frogs md 
larval salamanders the melanophores remain per 
manently in a state of maximal contraction even 
when the animals are exposed to optimum conditions 
for producing pallor When injected with pituitary 
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good conditions for working and firing with easy 
installation and economy of space In one type 
described water is kept dripping on the firebars 
and on a plate arranged in front of them thereby 
producing a certain amount of steam this helps 
to retard the drying of the suiface parts and allows 
the inside to evaporate its moisture at the same 
rate as the outside lhis type takes up little space 
with proportionately less building cost and results 
in practice are satisfactory S English Notes 
on the Ashley bottle machine To one familiar only 
with modem glass forming machines it is surprising 
to learn that the home of bottle making machinery 
is on this side of the Atlantic The first machine 
to make narrow mouth bottles at all satisfactorily 
was designed and built by H M Ashley at Ferry 
bridge (Yorkshire) about 1886 

Paris 

Academy of Sciences July 2 — M Albm Haller m 
the chair — Auguste BShal rbe fourth International 
Congress of Pure and Applied Chemistry An account 
of the conference held at Cambridge on June 16 21 — 
Ch Gravier The adapt ition to tree life of a Mada 
gascan crab — Henn Vdlat A singular integral 
equation and a problem in the theory of \ ortices — 
J B Senderens Ihe manufacture of ethyl and 
methyl ether A study of the conditions (temperature 
and strength of sulphuric acid) for maximum yield 
of these ethers fnm their respective alcohols For 
methyl ether with sulphuric acid of the strength 
H,S 0 4 2H,0 and at a temperature of 160 0 C 165° C 
the ether cm be made continue uslv at the rate of 
250 300 c c per minute — Bertrand Gambler The 
curves of Bertrand and the deformation of quadrics — 
Richard Birkeland The resolution of algebraic 
equations by a sum of hypergeometne functions — 
J Haag Certain particular states of a gaseous mass 
agreeing with Mixwells law — A Lafay The 
arborescenccs traced out by the positive silent 
discharge — Pdlix Michaud Ihe electrical properties 
of jellies In an earlier communication the author 
showed that a jelly when traversed by an electric 
current contricts at the anode and swells at the 
cathode From this it follows that a jelly submitted 
to a pressure gradient should show potential differ 
ences 1 his conclusion is verified experimentally — 
F Wolfers The deviation of the X rays at the 
surface of bodies and the effects produced by a slit — 
A Lepape and A Dauvillier The fine structure of 
the limits of high frequency absorption The L 
limits of xenon — M Mar eat A combination of 

reflectors An account of an optical arrangement of 
mirrors for use on motor cars satisfying the condition 
that a beam should be cast at least 100 metres in front 
of the car but with no dazzle at a height more than 
one metre from the ground — Xavier Wachd 
Quantitative researches on the ultra violet spectrum 
of copper in aluminium With aluminium contain 
ing 5 per tent of copper 35 copper lines were photo 
graphed for wave Lengths between 2179 ana 3274 
international units Alloys containing 10502 
0 05 0 01 and o 005 per cent of copper (in aluminium) 
were examined witn the same Huger spectrograph 
and the gradual disappearance of the lines shown 
For the o 005 per cent alloy only the two lines 
3247 j and 3273 9 remained — A Mareehn The 
isothermal compression and expansion of superficial 
solutions By superficial solutions is meant such 
systems as a monomolecular layer of oleic acid on 
water Two forms of apparatus are described for 
measuring the changes w the surface tension — M 
Holweck A behcoidal molecular pump A desenp 
tion with diagram of a modified form of Gaede pump 
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with details of the results obtained by it — E Carridrt 
and Csrvaau Determination of the boiling point afid 
dew point curves of mixtures of hydrobromic acid and 
water under a pressure of 760 mm — L Darmois 
Polanmetnc observations on tartar emetic and 
tartrate and malate of unnyl The precipitation ot 
antimony oxide from ordinary tartar emetic solution 
by the gradual addition of potash has been followed 
by means of the polanmeter The first reaction is the 
precipitation of bb,0, and formation of potassium 
tartrate beyond a certain point the addition of more 
potash leads to the formation of a new laevorotatory 
compound not yet isolated The same method 
applied to the study of uranyl tartrate and malate 
leads to the conclusion that complex acids resembling 
tartar emetic are formed — MmJMfc Dawsasisu* 
The equilibrium between lead iodide and the iodides 
of potassium and ammonium m aqueous solution — F 
Bounon and E Rouyer The association of mercuric 
chloride From a study of the rise of the boiling 
point of solutions of mercuric chloride of varying 
concentration evidence of the existence of the 
molecule (HgCL), has been obtained — Andr6 Job and 
Rend Reich The existence of organo magnesium 
compounds containing arsenic — L Hackipill and 
G de Heeckeren A new volumetric method of 
elementary analysis The organic compound is burnt 
with copper oxide m a silica tube »n vacuo the water 
formed condensed at 8o° C and the carbon dioxide 
and nitrogen p imped out and analysed The water 
is afterwards allowed to react with calcium hydnde 
and the hydrogen measured In this way the whole 
per ition is reduced to a gas analysis — Paul Woog 
Tne hydration of hydrocarbons The carefully dried 
oils were allowed to take up moisture from moist air 
uid the amount of w iter taken up was measured by 
the resulting cliange in the electrical conductivity 
Difference m the amounts of water taken up under 
these conditions was observed for different classes 
of oil — F Ehrmann Discovery of evidence of the 
Tyrrhemde m the region west of Bougie (Algeria) — 
G Pontier The fossil elephants of England the 
presence of Elephas trogontheru at the extreme base 
of the forest bed of Cromer — Pierre Dangeard 
Remarks on the state of the oil m the mtenor of 
oleaginous seeds — L Blannghem The mosaic of 
the sexes in a hybrid of wild sorrel ( Rumen A cctosa x 
R scutatus) —Emile Haas Experiments on the 
states of regional and relative adaptation of the retina 
— Emile Davaux The pace of development m 
wterfecundity — A Ptsard and F Caridroit Gyn 
andromorphism in the Gallinaceae — Anna Drzewina 
and Georges Bohn Retarded effects of the dilution 
of the sperm on the development of the egg of the 
sea u renin — Edouard Chatton and Andre Lwoff 
The evolution of the Infusoria of the lamelhbranchs 
The primitive forms of the phylum of the thigmo 
tnchs the genus Thigmophrya 
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Prevention of Venereal Disease 

T HE report of the C mm ttn of Inquiry on Venereal 
Disease recently pul hsl ed 1 has been awaited 
with interest It is a short report is reports go and it 
is an unanimous rep irt 1 result ardently desired by all 
those who have the matter it heart The conflict of 
opinion on he w best to root out venereal diseases from 
the community will still be remembered It was 
voiced mainly by members of two societies the National 
Council for Combating Venereal Disease and the Society 
for the Prevention of Venereal Diseisc and was pro 
mtnent both m the lay and medical press The tone 
and publicity of the discussions seemed it the time 
regrettable but it certainly aroused wide interest and 
helped to spread a knowledge of the mam facts about 
the diseases apd m the end led to the calling together of 
this committee the report of which we bel eve will 
give a fresh impetus to the attack on this w >rld wide 
infection If the report should succeed further in 
uniting the fighting f >r es m this ountry and make 
the two soe eties which have in truth 1 common aim 
join forces this would be a crowning achievement 
Both have expressed officially or otherwise their 
acceptance of the report The ro operation of the two 
bodies would be so greatly for the good of the cause 
that we trust mutual goodwill w 11 surmount any diffi 
culties that remain 

The committee wu. a med cal body appointed to 
consider the med cal aspects of the subject under the 
chairmanship and vice churmanslup of Lord Trevethin 
and Mr Tomlin k C respectively Morals and 
medicine have always been liable to become entangled 
together and on the subject of these diseases it is 
particularly difficult to avoid confusion in the public 
mind The terms of reference to the committee made 
it v ery clear that the medical aspects onlv were to be 
considered The terms were as follows 

To consider and report upon the best medical 
measures for preventing venereal disease in the civil 
community having regard to administrative practica 
bility including cost 

The committee evidently realised that m considering 
only medical measures for the prevention of venereal 
disease it was not dealing with the wh le pre Hem of 
prevention Ihis is clearly set out at the beginning of 
the report — having regard to the nature and origin of 
venereal disease the committee feel that medical 
measures alone can never operate as an absolute pre 
ventive of disease but their success must always depend 
largely upon the attitude towards them of the com 
raurnty and the co operation of the community in 
securing their largest effect How dependent a public 

> UbUn oi Henltl Report ed tho Commute of Inqn 17 on Venereal 
Dtam lp ij (London H M Stationery Office 1913 ) yi net 
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health authority n on public education and public 
co operation for the effective lontrol of any infectious 
disease was well demonstrated by the difficulties en- 
countered in dealing with the recent smallpox epidemic 
at Gloucester, and yet smallpox is not usually a disease 
easv of concealment, there is no transgression of social 
standards implied in acquiring the disease and it is of 
limited duntion All these facts should make it easy 
to control as contrasted with venereal diseases In 
the latter, concealment is further aided by there being 
usually an absence of disablement from work , indeed, 
the symptoms mav be so slight that the patient may be 
ignorant of being infected 

With these facts in mind, the conclusions of the com 
mittte on the question of notification of venereal 
diseases will, we think, meet with approval by the 
majority The committee his reported against the 
introduction of notification in any form, on the grounds 
that as the disease can only become known to the 
doctor by a voluntary ut on the part of the patient, 
concealment of disease is likely to follow notification 
and it would pros e i Imk kward step A modified form 
of notification, limited to those patients who, having 
presented themselves for treatment, failed to continue 
until cured, would impose a penilty on those who had 
at least shown some cart for their health while letting 
the careless go scot free Another difficulty which is 
emph isised is the absence of anv generally accepted 
standard of cure, and until this has been worked out, 
insistence under compulsion on a long course of treat 
ment is wisely considered to be outside administrative 
practicability 

Turning to the controversial question of the preven 
(ton of disease by disinfection, either self disinfection or 
skilled disinfection at the hands of a trained person, the 
committee agree that disinfectants do disinfect, given 
that the application is thorough, prompt, and that the 
disinfectant is appropriate It stresses the fact that, 
to a large extent, exposure to infection takes place 
under conditions m which neither promptness nor 
thoroughness are likely to be exercised, and that the 
success of any public facilities for self disinfection in 
the civil community is likely to be very small But 
though m the opinion of the committee the majority 
would fail, a minority should succeed, and no obstacle 
should be placed in the way of private purchase 
of appropriate disinfectants The law does not 
to day permit the sale of ad hoc disinfectants In order 
to obtain them the public must have either a doctor’s 
prescription or be able to ask for what it wants by the 
exact name The report advises the alteration of the 
law to allow of the sale of disinfectants in an approved 
form, with instructions for use approved by some com 
petent authority The suggestion that the Medical 
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Research ( ouncil should be invited to undertake thi* 
task will, we hope, be received favourably That body 
is already responsible for the standardisation of the 
arsenical compounds used in the treatment of syphilis, 
and its authoritative and independent position would 
make it particularly suitable for this undertaking It 
is specifically advised that the commercial advertise- 
ment of such disinfectant should be prohibited The 
importance of self disinfection will find expression first 
among the educated classes, and from these will pene 
trate, as temperance did, into the minds of the com- 
munity as a whole %•* 

The general application of a sy stem of skilled disin- 
fection, which would necessitate the establishment and 
maintenance of buildings and also of attendants, is 
dismissed on the grounds of impracticability and cost, 
but in a later paragraph the committee shows an appre- 
ciation of the value of an experiment such as was 
made at the Manchester Ablution centres, and suggests 
that local authorities should be assisted to carrv out 
experimental schemes for the prevention of venereal 
diseases, os for example in dock areas, where local con 
ditions demand special measures This, we think, is an 
excellent method of gaming administrative experience 
and of educating the public It has alreadv received 
official sanction in the past, and we hope that energetic 
local authorities will take advantage of the suggestion 

In addition, however to medical measures for pre 
venting disease m or minimising the nsk of disease 
to, persons exposed to infection there arc those for 
rendering non infective, and curing, diseased persons 
With regard to the latter, the committee remarks that 

“ speaking generally, the general medical practitioner 
is not yet adequately equipped with the most advanced 
knowledge of venereal diseases and their treatment to 
enable him to deal competently with all the t ases that 
come before him, and that an improvement in medical 
education m regard to venereal disease is necessary ” 

The present dime svstem receives a full measure of 
approval, and extension and improvements are asked 
for The importance of the educative work that is done 
m the clinic is stressed The actual sufferer from the 
disease is almosc the most important person to teach 
where limitation of the spread of disease depends so 
greatly on voluntary individual action The doctor’s 
words will always carry most weight with the patient, 
and we believe that most medical officers of dimes 
realise this and carry out this part of their work with 
self-sacnficing devotion , but patients may be stupid 
and ignorant and need often repeated explanations, the 
doctor’s time and endurance are limited Printed 
instructions and warnings are less impressive than" 
the spoken word The recommendation that trained 
social workers should be attached to the staff of clinics 
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to give supplementary teaching as well as general 
advice and assistance will, we hope, receive attention 
We think that this is one of the most important of the 
recommendations It is, m fact, no new departure, but 
at present the need for such work is not generally 
realised, and the number of clinus to which workers 
are attached is limited 

The work of ante natal clinics is strongly commended 
The position to day as regards congenital syphilis is 
extremely encouraging It seems within the bounds of 
possibility that inherited syphilis may cease to exist 
some day, so effective is the treatment of the syphilitic 
mother during pregnancy in securing a healthy baby, 
though sufficient time has not yet elapsed since the 
beginning of ante natal treatment for any one to say 
that so insidious a disease as syphilis can be wiped out 
with certainty m every case 

A short paragraph summarily directs attention to three 
sources of disease which need tackling, although they 
present senous administrative problems The three 
sources mentioned arc infected immigrants, infected 
seamen, and infected mental defectives The matter 
of arrangements for the treatment of infected seamen 
has already received much attention, but more, remains 
to lie done The adequate care of the slightly feeble 
minded and infected individual is of great importance 
to the community as a focus of infection he or she 
mav do an infinite amount of harm No amount of 
teaching will develop a sense of responsibility, and 
temporary or permanent control is necessary 

The report shows us, in conclusion, how best to lav 
out our limited public money first, m the treatment 
of disease , secondly, in teaching the public about the 
diseases , thirdly, in improvement of the conditions of 
living, t e houses, general education, and facdities for 
healthy recreation It ends by directing attention to 
the decline in the numbers of sufferers from venereal 
diseases as shown by the clinic figures during the last 
two years As, however, these still show an enormous 
prevalence of disease, no relaxation of effort can be 
allowed The work of education on the subject of 
disease is, moreover, one that must be continued for 
all time We cannot hope that venereal diseases will 
ever cease to exist, and their control will always depend 
on the enlightenment of the public It is to be hoped 
that this report, issued at the very low price of 3d , will 
be widely read, for it concerns a subject of world-wide 
importance, and any summary discussion must neccs 
sarily leave untouched many important points with 
which it deals v 

Lord Dawson, through whose efforts the committee 
and consequently this report came into being, is to be 
congratulated on the performance of a valuable public 
service 
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Physics snd its Applications. 

A Dictionary oj Applied Phyucs Edited by Sir 
Richard Glozebrook In 5 vols Vol 4 Light 
— Sound —Radiology Pp vm + 914 (London 

Macmillan and ( o , Ltd 1923 ) 635 net 

T HFRE was a time, not so very long ago when 
the student of physics could reach down from 
his shelves “ Ganot ” or “ Deschanel and, ‘ laying 
flattering unction to his soul, could proceed to master 
their contents with the comforting if misguided assur- 
ance that here all useful knowledge was displayed 
No such vanity of outlook is possible to the present day 
student The physics of this generation is teeming with 
such vitality, is making such gigantic strides and devour- 
ing at such a pace the boundaries of its sister sciences, 
that it threatens to overwhelm those of its devotees 
who vainly seek to achieve an all round distinction 
The full truth of this is patent to the reader (and 
reviewer) who has attempted to survey the amazing 
compendium of knowledge in the vanous volumes of 
the Dictionary of Applied Phvsics which have been 
issued under Sir Richard Glazebrooks editorship 
The Dictionary has become, as it was bound to become, 
a pillar of physical si lence and a fasc mating mine of 
information, indispensable alike to the teacher, student, 
and investigator One had been tempted to wonder 
whether the high standard set in the earlier volumes 
could be sustained but a critical survey of the latest 
new comer is amjilv reassuring Sir Richard goes on, 
in fact, from triumph to triumph Volume 4, which 
is devoted to light, sound, and radiology, shares in 
common with its predecessors a clarity, vigour, and 
“ first handedness ” which are characteristic onlv of the 
investigator who is in close contact with his subject 
and endowed with the art of expounding it 
By far the greater part of the present volume is 
occupied with optical subjects The first article is 
one by Dr A h H Tutton, who gives a short account 
of crystallography dealing, inter alia, with a number 
of ingenious instruments of his own design which have 
been employed in his extensive and well known 
researches Dr John A Anderson, of the Mount 
Wilson Observatory, refers briefly to the manufacture 
and testing of diffraction gratings One learns that 
the general impression which prevails that the con 
struction of a successful ruling machine is bound up 
with the manufacture of a perfect screw is erroneous 
It is not difficult to make screws uniformly accurate 
to nnrlnorr inch but much more difficult to avoid errors 
due to faulty mounting “ The Theory of Diffraction 
Gratings,” by Mr J Guild, of the National Physical 
Laboratory, forms a succinct though abbreviated 
companion article to Dr Anderson’s Mr Guild is 



also responsible for an excellent summary of the 
physics of the human eye 

Sever il articles on glass follow written from different 
points of view by Mr E A Load Prvor Mr W II 
Withev and the hte Mr Harry J Powell Mr J 
Rhembcrg discounts on graticules and platinised glass , 
and the Paterson Walsh height-finder, which found 
application in anti aircraft work in the War, is described 
by Mr J W T Walsh 

Dr W W loblentz, of the Bureau of Standards, 
Washington writes briefly on infra red transmission 
and refraction data and includes a number of useful 
tables An article on the kinematograph by Dr J W 
French sets out in interesting fashion the main physical 
points which ha\e had to be dealt with in bringing the 
instrument to its present state of development Light 
filters arc discussed by Dr C E Kenneth Mees, and 
magnetic rotatory power by Prof T M Lowry 
A long article on the optics of the microscope by 
Prof A T Conrady deals comprehensively with a 
subject which normally receives inadequate attention 
There is a wide gap between the optics of the text book 
and that of the practical optician, and here we find 
the gap bridged by an acknowledged authority 
Microscopy with ultra-violet light, and the enhanced 
resolution tliat it effects, are the subjeit of a very 
interesting irticle by Mr J F Barnard 
Commander T Y Biker sets out in a noteworthy 
contribution the mam underlying farts of navigation 
and navigational instruments The mathematics of 
the Spem gyroscopic compass are given, and the 
author makes reference to the atmospheric difficulties 
relating to the use of directional wireless At times 
there appear to be long tracks m the atmosphere 
offering preferential facilities for the transmission of 
wireless waves, while at sunnse and sunset marked 
deviations may occur, directional errors of ao° or more 
being of frequent occurrence 
Mr J 11 Sutcliffe unveils the mysteries of the 
specialised technique of ophthalmic optical apparatus 
An article on optic il calculations follows, by Mr T 
Smith, of the \ itionvl Physical Laboratory, who, in 
association with I)r J S Anderson, writes also on 
optical glass, including in the article a wealth of numeri- 
cal data The working of optical parts by Dr J W 
french is a contribution of great practical interest 
while Mr T Smith’s very readable monograph on 
periscopes contains information much of which we 
imagine must here be set out for the first time A 
lengthy and authoritative article bv Mr J W T Walsh 
on photometry and illumination is notably up-to date, 
and describes in detail the precision methods in use 
at the National Physical Laboratory and elsewhere 
Photographic apparatus is treated very completely by 
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Mr C W Gamble, though the section on the modem 
development of aerial cameras calls for lengthier notice. 
Photographic lenses are dealt with by Mr T Smith 
Prof C G Darwm sums up very briefly the present 
position of the quantum and radiation theories m 
physics, and this is followed very appropriately by 
Dr W W Loblentz s admirable discussion of radiation 
from a practical point of view 
Two useful contributions on radioactivity and radium 
by Dr r A Owen might advantageously have been 
permitted a lengthier treatment The radium testing- 
work of the National Physical Laboratory has been of 
vital importance to the radium marCSWGrcat Britain, 
and we find the methods of test fully set out here An 
article on radiology deals largely with the industrial 
developments of X-rays and the work of the National 
Physical Laboratory on X rav protection 
The supreme importance of the short base range 
finder in the War needs no emphasis here It forms 
the subject of an arresting contribution by Prof F J 
Cheshire The fighting services m Great Britain have 
favoured the “ coincidence ” type of rmge finder, while 
the Germans employed the Zeiss “stereoscopic” 
pattern In the laboratory there appears to be little 
in it as regards the two types, hut under service con- 
ditions it is easier to tram men to get accuracy with 
the coincidence type, an advantage which is emphasised 
when an operator is working under the intense nervous 
strain induced by modem warfare The battle of 
Jutland permitted a comparison between the two 
types with almost identical base lmes , and on a 
balance of evidence the coincidence type must, Prof 
Cheshire states, be given first place 
Lord Rayleigh writes on the scattering of light by 
gases, a subject with which his name and that of the 
late Lord Rayleigh hav e noteworthy association 
Prof L H Barton has a long and interesting article 
on sound and musical instruments m which is included 
a good, if somewhat brief, discussion of the question 
of the acoustics of buildings, a subject which is greatly 
to the fore at present, and is now receiving attention 
at the National Physical Laboratory and elsewhere 
Attention is directed to the investigations of Webster, 
and m particular of the late Prof Sabine in the United 
States, work which is not sufficiently known in Great 
Britain We cannot afford to have many repetitions 
of the new < ounty llall of London acoustical fiasco 
Prof W I Bragg touches briefly on sound ranging, a 
branch of military activity m which, thanks largely to 
the Tucker hotwire microphone, we enjoyed con- 
spicuous advantage in I ranee during the War 
Dr T R Merton wntes authoritatively on modem 
spectroscopy A very informative article on spectro 
scopes and refractometers by Mr J Guild includes 
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a detailed account of the new National Physical 
Laboratory standard spectrometer Spectrophoto 
metry forms the subject of another article by Dr 
K S Gibson, of the Bureau of Standards 

Major £ 0 Henna deals with spirit levels and 
surveyu^ A recent development which does not find 
a place is the shaping of the level tube so that the 
length of the bubble becomes independent of tempera 
ture changes Prof Horace Lamb contributes a short 
note on the vibrations of strings 

Prof R A Sampson Mr T Smith, and Dr J S 
Anderson give between them an excellent and up to date 
treatment of telescopes while Sir Richard Glazebrook 
himself is responsible for a number of short articles on 
optics The volume concludes with an unmitialled con 
tnbution dealing comprehensively with the measure 
ment of wave lengths which we gather from the 
list of contributors is by Dr W I* Meggers of 
the Bureau of Standards Dr Meggers brings out 
in a useful summary table the striking fact tint the 
range of electromagnetic waves known to science 
extends to more than 40 octaves from the gamma rays 
of radium on one hand to the wireless and electric 
waves on the other Since this article was written 
the gap of four or five octaves between ultra violet 
and A rays has been 1 r dged and now the only un 
explored interval is one of two octaves between the 
infra rtd and wireless waves 

We have perforce had to omit mention of many 
excellent contnbuticns but the reader will perhaps 
discern from what we have ated the quality of the 
fare that is set before him 

In conclusion we consider that the substantial weight 
of the van ius volumes lends support to the view that 
they could advantageously be divided into two Wc 
wonder too, whether the dictionary mode of inter 
pointing headings m alphabetical sequence between 
the vanous articles has much to justify it Fach 
volume is provided with an excellent index which 
could readilv be made to serve everv requirement and 
will normally be the first resort of any reader seeking 
information G W C Kays 


The Thermal Decomposition of Wood 

The Destructive Distillation 0 f Wood By H M 
Bunbury Pp xx + 320 (London Benn Bros 
Ltd 19a.,) 35s net 

O NE hundred and fifty million tons of wood 
waste are produced annually, most of which 
it is claimed, finds no useful application Possible 
methods for the utilisation of this material are its 
destructive distillation to give valuable products its 
employment directly as a fuel its use m paper pro 
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duction, or its fermentation to produce ethyl alcohol 
The first application and wood distillation generally, 
although forming the subject of an anaent industry, 
has not hitherto been taken as the sole title of an Fnglish 
text book On account of the important economic 
problem involved the author has much to justify hi* 
effort and from manv points of view hu book is a 
success The descnptions of plant and processes for 
wood distillation and of stills and evaporators em 
ployed in the recovery of the distillation products are 
lucid and while technical details have been considered 
exactness in statement has been maintained 
From an ect nomic point of v lew the efficient workings 
up of the products of distillation is all important and 
naturally this problem has received careful attention 
The works chemist is confronted among other 
problems with the isolation of vanous organic com 
pounds from his crude liquor condensate obtained 
when wood is destructively distilled This hetero 
geneous product contains in aqueous solution acids 
bases alcohols aldehydes ketones and other sub 
stances and in suspension tarrv matter of a highly 
complex composition The author enumerates more 
than sixty compfunds generally present in addition 
1 1 manv others found in the crude oil from soft wood 
distillation On distillation after the acid products 
arc fixed vanous azeotropic mixtures both binary and 
temarv are formed which makes the isolation of the 
individual compounds difficult 
The observations of Guillaume and Sorel on the 
punfication of alcoholic liquors generally by a steam 
distillation method arc not referred to, but develop 
ments from these researches are considered in detail 
particular^ in regard to the production of pure methyl 
alcohol direct from c rude wood spint 
Wade and Mernman m their classical work on 
constant boiling point mixtures adopt the term azeo 
tropic for such mixtures instead of hyletropic as 
proposed by Ostwald Youn 0 and Lecat also prefer 
the word azeotropic with its more defined meaning 
It is therefore to be regrected that m this volume the 
older term is again introduced The author wnte^ of 
a particular hylotropic mixture of 90 parts by weight 
of acetone, and 10 parts by weight of methvl alcohol, 
and later refers to this mixture aa the pure or 
theoretical methyl acetone 
The author has given numerous flow sheets, but 
these, it is hoped may be developed in a future edition, 
if possible on more quantitative lines In the technical 
records of the Ministr) of Munitions the idea of flow 
sheets and flow diagrams, not < nly qualitative but 
also quantitative, have been emphasised, and should 
set a standard 

The analytical methods are condensed into a dozen 
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pages, and oiler no novel features Owing to the 
drastic condensation employed, difficulties may occur 
in endea\ ounng to follow the directions The alka 
lrnity tesi for refined methyl alcohol is on the line of 
the Gover iment metb)l orange alkalinity test ” for 
wood naphtha for use as a denaturant, though this is 
not stated In the abstracted form m which the test 
is described it may be misleading if applied generally 

The separate treatment of physical properties is a 
welcome feature m a technical volume of this type 
The scope, however, is restricted, density and humidity 
only receiving consideration The factor of wind 
velocity as an influence on humidity has not been 
indicated More accurate practical means of measuring 
humidity (eg Assmanns hygrometer) are available 
than that described The main source of reference 
appears to be the publications of the United States 
Forest Service 

On the assumption that wood cellulose first forms 
ltevoglucosan on distillation the author indicates how 
the two rings in this carboh) drate might be broken 
up to give many of the usual products obtained on the 
industrial plant. Pictet, however obtained his lsevo 
glucosan from a pure cotton cellulose while it has c et 
to be shown that the cellulose from broadleaf or conifer 
trees will give appreciable amounts of laevoglucosan 
even on vacuum distillation It must be recognised 
also that the non cellulose portion of the wood has a 
profound influence on the nature of the decomposition 
The author states that it is now established that the 
complex carboh) drates found m plants are produced 
in the first place from formaldeh) de which is photo 
synthesised in the leaves from CO, and water and 
two references are given to the work of Baly and 
Hedbron Possibly the word established is too strong 
at this stage in the chemistry of plant structure The 
chemistry of wood is restricted to eighteen pages and 
of necessity is incomplete Two structural formulas 
proposed by Irvine for cotton cellulose are given but 
it is not made clear that even the resistant cellulose m 
wood has yet to be shown to be of similar constitution 
Indication should be made to the fact that Irvine 
obtained his a 3 6 tnmethyl glucose from the highly 
methylated cellulose by hydrolysis 

It is stated that charcoals can be represented as 
and in a footnote it is implied that the formula 
is not intended to represent a single chemical com- 
pound Again, m another connexion is in- 

dicated to be primary charcoal," and C^H^O, to 
be ‘ secondary charcoal." Giving definite molecular 
formulae, rather than percentage composition only, to 
these residual products ls^not considered sound in the 
present state of our knowledge. 

Charcoal was originally the main product sought 
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after in wood distillation for metallurgical needy, fctt 
a substitute has been found in coke Acetic acid am! 
methyl alcohol are now the principal products denied 
Organic and biological chemistry are, however, makmg 
rapid strides, and soon these products may possibly 
be produced more cheaply by processes other than 
the thermal decomposition of wood The gases once 
considered unimportant may yet become the mainstay 
of the wood distillation process The outlook, how- 
ever, at present is not very hopeful, at least m coal- 
p reducing countries Recent developments, which axe 
very well described by the author, have been along 
two lines — the carbonising of wuwWgas retorts and 
in gas producers or generators 
The text shows the mark of careful editing, arid only 
a few errors and misprints have been noticed In some 
instances a lack of uniformity m units occurs Again, 
such statements as Add H, 0 , to decompose the re- 
maining KMnO ( or r gram CO,— 1 045 grams of 
H COOII,’ might be expressed otherwise There is 
too great a tendency to use molecular formulae as a 
land of shorthand in the text 
The volume is more in the nature of a well written 
compilation of current literature than a record of the 
author s personal experiences It contains one hundred 
and twenty tables, many of them full page, as well as 
more than a hundred illustrations and photographs 
all excellently reproduced In the printing and 
arrangement of the book there is little further to be 
desired The only serious complaint that can be 
offered is that the price tends to restrict the book to the 
reference library rather than to place it on the shelves 
of the industrial chemist and technical student, where it 
would be extremely useful Joskph RkillV 

Clinical Pathology 

A Manual of Clinical Diagnosis by Means of Laboratory 
Methods, for Students, Hospital Physicians and 
Practitioners By Dr Charles E Simon Tenth 
edition enlarged and thoroughly revised Pp 
xxiv + 1135 +23 plates (London Henry Kimpton, 
1933 ) 4ax net 

I N any branch of knowledge actively progressing 
m many divergent directions it is of course 
difficult to keep the whole field of investigation in 
proper perspective and the very keenness of the 
workers in the different divisions tends to keep them 
immersed and somewhat solitary m their own grooves. ' 
Thu disadvantage specially concerns medicine, In 
[ which it is most desirable that the chmoant and the 
[ laboratory workers should be in dose and constant 
I touch with each other , to some extent this is effected 
| by chrncal pathology, and the clinical pathologist 






NATURk 


*59 


"should be the equal and companion at the chmcal I organism* of spirochetosis ictoohemorrhagica and of 


physician One of the deservedly best known text 
books on this important subject is Dr Charles E 
Simon s first published in 1896 the tenth edition 
of which is now before us During its life of more 
than a quarto of a century it has served as a kind of 
index of the extent of the subject and in this connexion 
it may be noted that the present edition is more than 
double the sue of the first Dr Simon who speaks 
with the authority of a former professor of chmcal 
pathology a post he has given up for that of lecturer 
in medical soology in the School of Hygiene and Public 
Health of die Johns Hopkins University Baltimore 
is emphatic in his opinion that even now too little 
attention is paid to climcal pathology by hospital 
physicians and that accordingly students and general 
practitioners are without an accurate idea of the value 
of this means of diagnosis Dr Simon advocates the 
establishment in every medical school of a chair of 
chmcal pathology and that its occupant should m 
every respect rank equally with the climcal teachers 

The subject matter of chmcal pathology u so con 
stantly increasing that as the author admits it is 
impossible for a text book to be actually up to-date 
The truth of this is mdeed shown in this instance for 
the date of its going to press is apparently June 192a 
and there is not any reference to Hijmans van den 
Berghs test for bihrubns in the blood serum now 
much employed in the differentiation of obstructive 
from other forms of jaundice which was first brought 
prominently to the notice of Bntish readers by Dr 
J W M Nee s paper m the British Medical Journal f 
May 6 192a 

The present edition has 273 pages more than its 
predecessor and has been largely rewritten especially 
the section on parasitology, which now occupies more 
than 100 pages and is illustrated by fifty figures 

The subject of the blood takes up more than a fourth 
part of the volume and naturally from the great 
interest taken in America m the subject of basal meta 
bolum, gives the methods of estimating the hydrdgen 
10a concentration of the plasma the determination of 
the carbon dioxide combining power of the plasma 
and the deter min ati on of the alveolar carbon dioxide 
tension The estimation of the blood sugar and the 
tests for renal efficiency have been brought up-to-date 
though perhaps more might have been said about the 
iisvulose test m connexion with hepatic insufficiency 
The serological section has been entirely rewritten 
snd the author’s method of carrying out the Wasser 
i n a rm reaction for syphilis is fully detailed and critically 
«»>pared with that of Noguchi It may be noted 
that w the section on parasites, under the heading 
Of Leptospiras, the genus isolated by Noguchi the 
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yellow fever are described with a plate 
The section devoted to the alimentary canal contains 
a good account of Rehfuss s fractional analysis of the 
stomach contents which gives an insight into the entire 
cycle of gastric digestion including both the secretory 
and the motor activities of the viscus Lyon s method 
of obtaining bile by means of the duodenal tube is 
described but the recent discussion on the validity 
of the distinction of the three categories of bile— front 
the common bile duct the gall bladder and the liver- 
obtained by this procedure is not mentioned 
In the second part of the work occupying about one 
quarto of its pages the diseases are arranged in alpha 
betical order with the essential points m their laboratory 
diagnosis In conclusion this manual may be con 
fidently recommended to chmcal pathologists as a valu 
able source for daily reference 

Argumeatum ad Communem Sensum 

Universe By Scudder Klyce With Three Introd ic 
tions by David Starr Jordan Prof John Dewey and 
Moms Llewellyn Cooke Pp x+asi (Winchester 
Mass The Author 1921 ) ior 

W F are told on the highest authority that there 
are things which God has hidden from the 
wise and prudent and revealed unto babes The extra 
ordinary claim which Mr Klyce makes m this book is 
that the whole riddle of the universe has a verifiable 
solution which can be made plain to a child of six 
Quantitatively mdeed the child might find tins book 
an overdose but qualitatively it would understand the 
argument The author speaks from knowledge for 
he tells us he has tned it and found it is so The 
p reliminar y prospectus is so extravagant and the 
account of the conception and production of the book 
(which we are told was rejected by eighteen publishers 
and turned down t>y twenty five financiers and conse 
quently had to be printed by the author m a press set 
up by himself for the purpose) is so amusingly naive 
that the senous student would probably decide oq a 
pnort grounds that its value is tero were he not arrested 
by the names of three distinguished scholars who have 
made themselves sponsors for the author and his work 
Two of them Prof J Dewey and Dr David Starr 
Jordan enjoy a world wide reputation We are com- 
pelled therefore to treat Mr Klyce’s book seriously 
The first distinction to which we are introduced is 
that between qualitative and quantitative problem* 
It 1$ the former which are easily solved the latter are 
infinite m number and as life is finite we cannot ex 
halut th em It is m regard to the qualitative problems 
in religion science and philosophy that Mr Klyce 
thrak s we are being fooled by a tnck of language, for 
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this m his view u what “ logic,” which he opposes to 
“ commonsense,” is Get behind language, behind the 
sign which merely serves the purpose of a finger post, 
to the thing signified, and the problem disappears We 
call to mind that Descartes said, “ Give me matter and 
movement and I will make the world ” But we also 
remember Pascal’s remark concerning it, “ Quand cela 
serait vrai, nous n’estimons pas que toute la philo- 
sophic vaille une heure de peine ” 

Mr Klyce divides his task into three parts Let us 
leave the philosophy and religion and attend only to 
the concrete science The principle and method are the 
same m all three parts All difficulties turn out to be 
a “ tntk of language,” and, when this is exposed the 
sophistication is obvious and the truth becomes dull m 
its very obviousness When we tome to the definite 
treatment of mathematics and phvsics the problems 
prove to be sanations of the single problem of the One 
and the Many It is not easy to give a dear example, 
not withstand mg the claim of lucidity because the text 
is so laden with diffuse parenthetical remarks Some 
notion of the principle ma> be gained, however if we 
reproduce verbatim a few sentences from the treatment 
of Newton s three laws of movement, with which Part 
II on Phvsical Science begun. Clearly his first law 
is substantially equivalent to what we started with m 
formulating language — the vcrbil meaning of a One 
which we may arbitrarily divide It is equivalent m 
detail to all matter (the One), as such, has the 
‘ property ’ of not changing And that is no property ’ 
at all, but an assertion that all matter ’ is not divided 
— which is a verbal truism at the beginning of mono 
theistic speech ” And this It may be reasonably 
held that his first law is an assertion of or agreement 
to use God the Father or One words rhe second law, 
then, is a statement of God the Holy Ghost, or force 
And we shall see that the third is explicit statement of 
God the bon 

Ihe book covers very complete ground, and the 
author shows that he is acquainted with the modem 
mathematical and physical theories which he discusses 
in the above manner There is a certain puzzling in- 
consistency, however, in finding in logic the principle 
of “ unification ” and then condemning logic as a 
tnck But whether or not readers are convinced by 
the author’s argument, they cannot fail to be interested 
in the psychology of the author himself which it reveals 
Yet it can scarcely have been this which has led Prof 
Dewey to write the prologue Mr Klyce would render 
an inestimable service to philosophy if he would per- 
suade Prof Dewey to add an epilogue , for his pro- 
logue leaves us in some doubt as to whether he him- 
self has verified this verifiable solution of the riddle of 
the urn verse 


Our Bookshelf. 

The Study of English Speech by New Methods of Phonetu 
Investigation By Dr E W Scripture (Published 
for the British Academy ) Pp 31 (London 
Oxford University Press, 1993 ) 3s 6 d net 
Da F W Scripture's memoir deals with the employ- 
ment of instruments and apparatus which " not only 
record the facts of speech automaticallv and perma- 
nently, but also provide for interpreting them with 
microscopic accuracy,” and discusses a number of 
linguistic problems which have been or might be 
approached by these means Philologists are divided 
more or less into two camps by tlfl^iiFrtions of Prof 
Sievers, of Leipzig, as to the intonation of ancient 
Hebrew, Greek, Swedish, Gothic, etc Rejected by 
some as having no objective basis, his inferences are 
accepted by others as authoritative, and are now 
finding their way into the text books, as in Streitberg’s 
“ Gotisches Elementarbuch ” Meanwhile the number 
of phonetic laboratories on the continent is increasing 
There are workers m this field in Pans, Hamburg, 
Prague, Uppsala, Utrecht, Louvain, Knstiama, and 
other places 

The recent correspondence on Shakespeare s Verse 
jn The Times I tierary Supplement (closured April 26) 
shows how attractive such problems of analysis 
can be to those who like to work at something 
difficult, md suggests the need of concentration It is 
difficult to believe that Shakespeare s lines liav e ever 
been more admirably delivered than by Sir J Forbes- 
Robertson A gramophone record allows those proso- 
dists who judge by ear to revise their impressions 
indefinitely, while a mechanical enlargement of the 
curves on the disc permits the metrical proportions of 
duration, amplitude, and frequency to lie measured to a 
high degree of exactness, at the cost, certainlv, of much 
highly skilled labour 

Thtone malhtmatique des phenomena thermtques 
produits par la radiation solatre Par Prof M 
Milankovitch Pp xv 1 + 339 (Pans Gauthier- 
Villars et Cie 1920 ) 20 francs net 
The earlier chapters of this work are concerned with 
finding formulx for the amount of insolation ” or 
reception of radiation from the sun at various latitudes 
on planets, first without atmospheres, and secondly 
with them The formula: involve the reflective power 
of the planetary surfaces, the propagation of heat- 
waves in the sod and the effects of change of obliquity 
and eccentricity of orbit are also considered It » 
pointed out that a rapid rotation diminishes the differ- 
ence between diurnal and nocturnal temperatures 
while slow rotation increases it 
The second part of the book applies the formulas 
obtained to the case of the four inner planets and the 
moon For the earth the author discusses secular 
changes of climate depending on changes of obliquity 
and eccentricity, and regards Croll’s theory as still 
tenable, being thus m opposition to most recent 
climatologists 

Prof Milankovitch concludes that the thm air on 
Mars allows a considerable amount of heat to reach 
the soil by day, but that the nights are intensely cold. 
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JjEercury and the moon are concluded to suffer from 

C extremes of climate, while the high albedo of 
% indicates that much light and heat is reflected 
without reaching the surface, so that the temperature 
of the latter may be moderate A C D C 

Bandhuch der htologtschen Arbeitsmethoden Heraus 
gegeben von Prof Dr E Abderhaklen Lieferung 
94 Abt IX Methoden zur Erforschung der 
Leistung des tienschen Orgamsmus Teil i Heft 
3 Methoden der zoologischen Forschung Pp 439 
584 (Berlrn und Wien Urban und Schwarzenberg 
19*3 ) 6 3 Schw francs 

The present number of this extensive work is devoted 
to methods of zoological investigation The first 
article by L Neumayer deals with the fixation of 
tissues for histological purposes, and provides a useful 
well arranged account of the various fixatives with 
notes on the different tissues to which they are applic 
able There are also abundant references to the 
literature of the subject The second article deals 
with entomological technique and is contnbuted bv 
Albert Koch In this account are included destnp 
tions of all the various entomological methods of 
collecting and mounting specimens rearing larvae, and 
the preparation of material for histological study 
The third article by W A Collier deals with the 
determination of age in fishes by means of growth 
phenomena afforded by the otoliths opercular bones 
and scales 

The last arucle is by Th Mollison and treats of 
serum diagnosis as a test of affinities as applied 
to zoology and anthropology Previous parts of this 
work have already received notice in our columns 
and the present contribution is no exception to the 
general standard of excellence that characterises this 
encydop-cdic treatise 

La Lamp* a trots ilectrodes Par Prof C Gutton 
(Rerueil des Conferences Rapports de Documentation 
sur la Physique Vol 5 1 • Sene Conferences 11 
12 13 fiditt par la Society Journal de Physique) 
Pp 181 (Pans Les Presses umversitaires dc 
Trance 19*3) 15 francs 

Radio engineers will welcome this book by Prof 
Gutton He starts by giving a complete account of the 
physical phenomena utilised in the three terminal 
thermionic valve Full use is made of characteristic 
curves and formulae given by Richardson Langmuir 
and Clerk Maxwell are quoted In the second chapter 
several good types of apparatus suitable for amplifying 
are described and approximate formulse arc obtained 
for them In the next chapter oscillating circuits are 

K m the theory being well and clearly explained 
theory of the methods of using filters to eliminate 
harmonics is also given Next comes the theory of 
detectors and detecting circuits finally the arrange 
ment to get negative resistance is shown and 
the methods of obtaining high frequency currents by 
utilising suitable valves are described and their useful 
applications in making electric measurements are 
explained The author defines the resistance of a 
circuit as negative when an infinitesimal reduction 
of the terminal voltage produces an infinitesimal 
increase in the current 
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Biologic der Tiers Deutseklsmds Bearbertet unter 
Mitwirkung zahlreicher Fachleute und herausgegeben 
von Dr Paul Schulze Lieferung 1 Teil z Spongi- 
ana Von P Schulze Teil 3 Cmdana Von r 
Schulze (Berlin Gebruder Bomtraeger, 1933 ) 
Thib is the first of a senes of booklets giving an account 
of the general biology physiology, life history, and 
ecology of the animals compnsing the German fauna 
Marine forms are omitted from considerations of space 
No systematic treatment is attempted and only so 
much of the anatomy, histology and embryology of the 
animals is included as is necessary for a proper under* 
standing of their biology It is essentially a book of 
Nature study wholly excellent in conception popular 
m intention and strictly scientific in treatment It will 
be issued in a senes of pocket volumes, on the lines of 
Brauer s Susswasserfauna and when completed will 
form a companion work to Brohmers Fauna von 
Deutschland, in which the systematics of the group 
are dealt with The work is intended for use in the 
field by students teachers and field naturalists generally, 
and should be of the greatest value m stimulating the 
study of Nature on a scientific basis There is room 
for a similar work on the Bntish land and freshwater 
fauna , but until such appears this book will at any 
rate partially, fill the need 

The Common Btrds of India Described by Douglas 
Dewar and illustrated by G A Levett Yeats Vol 1 
The Sportsman s Birds Wild fowl Game Birds and 
Pigeons Part I Pp vm + 44 (Calcutta and 

Simla Thacker, Spink and Co , 1923 ) Rs a 8 
Mr Dewar contemplates a senes of volumes (five in all, 
of about 140 pages each) dealing with the birds of 
India as a whole and forming a profusely illustrated 
work of a popular nature designed for the guidance of 
sportsmen and the non scientific resident The first 
part deals with the ducks, swans, and geese and 
though the style is too journalistic the matter is 
excellent as a good account of the salient features of 
these burls and of their general natural history A list 
of vernacular names and an easily used key for readv 
identification arc two features of speml value which 
we hope will be continued m later volumes Mr 
Levett Yeats s illustrations add considerably to the 
usefulness of the work and are worth the expenditure 
of a little more care in reproduction There is room 
for this book and we hope that Mr Dewar will receive 
sufficient support to justify him m carrying the project 
to completion 

La Vte des atonies Par Prof A Boutane (Bibho 
th&que de Philosophic scientifique ) Pp 248 + 4 
planches (Pans E Flammanon 1923 ) 7 50 
francs net 

Prof Boutaric deals in an interesting way with the 
recent advances in physic* which led to the present 
view of the structure of the atom The last part of 
the subject is treated only very bnefly but the funda 
mental expenments arc clearly reviewed The treat- 
ment is non mathematical and the book will be read 
with interest by those who wish to obtain some con- 
ception of the radical changes m outlook which have 
resulted from recent work There is no index 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he untertakt to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

The Man spectrum of Copper 

The number of elements of which the isotopic 
nature has been determined is now large enough to 
give consi lerable weight to statistical relations 
Among elemci ts of odd atomic number two definite 
empiric il rules, stand out The first is that none of 
them consists of more than two isotopes Tins has 
no exception so far The second is that the more 
abundant of the two constituents or both will he 
of odi atomic weight The only exception to this 
is the element nitrogen moreover the only even 
isotopes at all are the weaker constituents of lithium 
and boron That both of these rules should be 
violate 1 by copper having the three isotopes 62 (4 
66 announced recently bv Prrf Dempster seemed 
therefore excessively improbable 

I have now been able to obtain the mass spectrum 
of copper l v employing cuprous chloride in the 
accelerated anode ray method used with the mass 
spectrograph The lines are faint but their evidence 
is conclusive suite they appear at the expectet 
positions 63 and 65 and have the intensity ratio 
about 2 5 to 1 predicted from the chemical atomic 
weight (357 Ihe positions of the lines could be 
determined with great accuracy by comparison with 
the line 56 due to iron derived from the anode con 
tamer No deviation from the whole number rule 
was observe l 

With regard to Prof Dempster s results (Naturf 
July 7 p 7) it is very suggestive that the intensity 
and grouping of the lines he ascribes to copper agree 
exactly with th >se of the strong isotopes of zinc It 
seems possible therefore that they are due to the 
presence of traces of that element either in the 
copper or more probably together with the rubidium 
he mentions in the furnace material 

F W Aston 

Cavendish Laboratory Cambridge July a*} 


Polar Temperature* and Coal Measures 

Tor some years I have held a view of the possible 
origin of some at least of the coal measures of the 
polar regions that is not found m the ordinary 
geologic il textbooks After discussing it with a 
dozen friends who are geologists and some of them 
specialists m glacial geology I have concluded — 
somewhat to my suiynse — that the theory is new 
A short statement of the theory may therefore be 
desirable 

It is generally considered that certain plants are 
not limited in their geographic range by no matter 
how intense a cold in winter if only they have an 
adequately hot summer Apparent!) this hot summer 
may be very short and still the plants prosper 
Notable examples are the black spruce of northern 
Can ida and similar trees in the northern part of the 
Old World 

In the western hemisphere I have examined 
specimens of coal from 79° north latitude So far 
as the material could be identified it was coniferous 
In other deposits almost equally far north I have 
found gum and pine cones 

The northern limit of conifers m North America 
at present is between 68° and 69° north latitude 
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That this limit is determined not by intensity of 
cold in winter but by lack of heat in summer is 
shown by the luxuriance of the black spruce and 
several other trees in the mountain valleys of the 
Yukon where the minimum temperatures in winter 
are from io° to 20° lower than at the northern limit 
of trees This northern limit is therefore deter- 
mined by the proximity of the Arctic waters chilled 
by floating ice which lower the summer temperature 

The United States Weather Bureau frequently 
reports temperatures above 90° in the shade observed 
under standard weather bureau conditions at Fort 
Yukon m Alaska ]ust north of the Arctic circle 
The Bureau occasionally reports 95° F and has 
reported even 100 s B The Canadian Weather 
Bureau reports nothing above 88° B but that is 
because its northern stations are tilMg out at intervals 
along the northward flowing Mackenzie River On 
two journeys down this nver (1906 and 1908) and 
from common report as well as from weather bureau 
observations I know that there is on most occasions 
a wind blowing with almost the steadiness of a trade 
up the Mackenzie valley from the Polar Ocean 
Explorers who have been in the Canadian Arctic 
away from the Mackenzie wind trough have observed 
temperatures much higher than those recorded by 
the Weather Bureau 

We have then observational confirmation of the 
theory according to which the polar regions receive 
about as much heat for five weeks in summer as 
does the equator 

Most observers reporting climate from the polar 
regions have done so from locations on shipboard 
or on a sea-coast where the downpour of the summer 
sun s heat has been neutralised by the chill of the 
ocean stored up through a long and cold winter 
It is true that the ground in the Arctic is frozen 
and that tho temperature of the earth 40 or 50 ft 
down has been found to be about +10° B whereas 
the ocean 50 ft down would have a temperature 
about +29° F Soil and e\en rock are however 
poor conductors of heat and the ground chill is 
imprisoned while the ocean chill is freelv liberated 
Furthermore the great heat of summer produces on 
most land surfaces a mat of vegetation which is an 
even poorer conductor of heat Gian the earth itself 
This is why a thermometer 6 ft abrve a damp 
meadow m the arctic regions of Alaska protected 
from the sun s rays m the usual weather bureau way 
is able to record temperatures ranging from 6o° F 
to ioo° 1 almost every day for a period of several 
weeks in midsummer 

Consider now what the weather conditions in the 
Arctic Regions would be if instead of the present 
ocean ranging in depth from one to three miles we 
had an extensive low land — say a continent as low 
and as flat as Australia with the North Pole near 
the centre of it Better still assume that the low 
land of northern Siberia with physical characteristics 
such as it now has were to extend to and beyond 
the North Pole including a large part of the Canadian 
Archipel igo or even joining up with North America 
itself Remembering that the sun delivers about as 
much heat m the Polar Regions as in the Tropics 
in midsummer and also the observation that frozen 
ground has little effect upon the temperature of the 
air above it then according to recorded midsummer 
lowland temperatures at present m the Polar Regions 
we should have at the North Pole July heat of 
so called tropical intensity and conditions all 
over the Arctic suitable for dense forests of black 
spruce and other trees and shrubs without calling 
upon any further alteration in environment — such 
as different chemical composition of the atmosphere 
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» shifting of the earth s axis a change in the shape 
of the earth 8 orbit or an increase of solar radiation 
It is well known that perpetual ground frost to 
within 10 or 15 inches from the surface does not inter 
fere with the prosperity of a black spruce forest At 
Fort Macpherson NW1 Canada for example we 
have trees a hundred feet high growing straight and 
close together and yet I have observed in midsummer 
that the perpetual frost around their roots was less 
thin a foot below the surface 
As stated above I do not offer this exphnation 
of certain of the coal measures m connexion with 
any allegation that the Arctic was once an extensive 
low land but merely as an hypothesis which can be 
called upon in case other evidence shows that extensive 
low land may once have existed there 
Coal has been found in the Antarctic no less than 
in the Arctic The Antarctic is at present m large 
part an extremely high continent but it is at least 
worth considering whether it may not have l>een a 
low land at the time when the coal was formed there 
It has been abundantly shown that permanent 
snow on land in the polar regions depends on altitude 
and precipitation rather than latitude Nansen has 
said that on the low land of northern Siberia no 
permanent snow has been found and that he feels 
certain none can be found Many travellers mclud 
mg myself have reported from northern Canada 
northern Alaska and from the islands to the north 
of Canada the total absence of bodies of permanent 
snow large enough to be called glaciers thongh there 
are small snow drifts at the end of summer m the 
shadowed bottoms of deep ravines in some of the 
Canadian islands Greenland is 90 per cent covered 
with ice but the largest ice free area in Greenland 
is near its northern end showing thit altitude and 
precipitation rather than latitude are the controlling 
factors The smaller glaciers of Trans Josef Spits 
bergen Tllesmcre Heiberg North Devon and the 
one or two small glaciers of Baffin Island depend 
similarly on altitude and precipitation A mere 
change of altitude without change of area might 
therefore remove the whole ice cap of Antarctica — 
or certainly it could be removed by a reduction to 
a general level below 2000 ft and perhaps a slight 
mcrease in area With the ice once gone only the 
Antarctic shores would be kept cool in summer by 
the sea the interior promptly adopting the extremely 
hot June and July weather now found in the Arctic 
lowlands thus bringing conditions suitable for spruce 
forests and the development from them of beds of 
coal VlLHJ ALMUR SfEFANSSON 


The Trichromatic Theory of Colour Vision 
Thf liistorv of the spread of knowledge regarding 
the Young Helmholtz theory of colour vision is a 
very curious one As in the case of all other great 
theories its range of possible application far exceeds 
the demands made upon it for the explanation of 
actual facts Limitations have to be imposed upon 
it here and there m answer to inquiry as to which 
choice out of several has been the one adopted by 
Nature This process is m accordance with the 
development of all great theories In the earlier 
stages powerful restrictions are adopted in order that 
advancement may be made When these are found 
to be too restrictive a wider postulate is made so as 
to include a wider group of facts within the scope 
of the theory and the whole development being 
simple and direct the theory at last stands forth as 
no longer a theory but a fact greater and wider than 
any of the groups of facts which are contained within 
its bounds Thus the electron theory is now apart 
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from certain tentative developments a fact standing 
upon as wide a basis of experience as any so called 
fact of which we are cognisant 

This statement also holds in the case of the kinetic 
theory in general But if the great developments 
by Clausius Maxwell and others more recently were 
unknown if nothing were known beyond the 
results of tho early restrictive postulate of perfectly 
hard spherical smooth and elastic atoms com* 
men ta tors of to dav might readily be found con- 
demning the theory and asserting that it could not 
explain the facts which the recent workers have 
shown to be direct and simple consequences of its 
naturally developed postulates This or rather 
worse is exactly the position with regard to many 
present day criticisms of the trichromatic theory of 
colour vision These are evidently made in entire 
obliviousncss of developments actually made by 
Helmholtz himself 

A still more curious condition which subsists is 
that the commentators are not entirely worthy of 
blame For the later developments have never 
become common scientific property in Bntam while 
the early developments, became widely known 

As examples of the criticisms I give some statements 
taken from Dr Edndge Green s book on colour vision 
In doing so I desire to make it clear that I am making 
no attack upon his valuable and interesting work 
I am only replying to his strictures upon the Young 
Helmholtz theory in which he in my view m 
advertently draws quite undeserved and wrong con 
elusions In chap xxx he gives six arguments 
which he holds to be conclusive against the Young 
Helmholtz theory of colour vision and eight against 
the Young Helmholtz theory of colour blindness I 
assert on the contrary that the theory gives a simple 
and direct account of the phenomena m each case 
and I give the mode of deduction in five cases 

The theory does not explain why there should 
be a defect in hue perception m those who have lost 
one of their sensations Now actually the theory 
explains it beautifully Thus m any stretch of wave- 
lengths in which two of the three sensation curves 
have opposite slopes hue discnminition is corre 
spondingly strong lherefore annulment of one of 
these curves diminishes it 

The theory does not explain why many dichromics 
have a luminosity curve similar to the normal 
This is an example of overlooking the later develop 
ments of the theory If the dichromasy arises from 
fusion of two of the sensation curves the distribution 
of luminosity may be unaltered 

There are not two or three definite varieties of 
colour blindness as there shoul 1 be according to tho 
theory Here again there is oversight In tho 
hard smooth elastic spherical atom stage of tho theory 
this might have been asserted Actuilly according 
to the theory as left by Helmholtz there may bo a 
doubly infinite variety of cases of colour blindness 
How could the loss of half of a hypothetical 
green sensation cause dichromatism ? The answer 
is simple Given one sensation curve intersecting the 
other two if lessening of its ordinates b\ one half 
makes it fall entirely within the others dichromasy 
is present 

On p 210 and also in the Phil Mag Nov 1922 
Dr Tdndge Green describes another case A man 
with shortening of the red end of the spectrum and 
normal colour discrimination will put together as 
exactly alike a pink and a blue or violet much 
darker If however the pink and blue be viewed 
by a normal sighted person through a blue green 
glass which cuts off the red end of the spectrum 
both will appear identical in hue and colour This 
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proves conclusively that the defect is not due to a 
diminution of a hypothetical red sensation because 
all the rays coming through the blue green glass are 
supposed to affect the red sensation and yet we have 
been able to correct the erroneous match by the 
subtraction ol red light 

Now the question of a longer or shorter spectrum 
with otherwise absolutely normal vision is one which 
can be dealt with equally casdy by all theories To 
show the power of the ^ oung Helmholtz theory 1 
shall take the most extreme case possible that in 
which the peculiarity amounts to dichromasy I et 
the pmk ind violet colours be represented by 
jr i^+>i tr + i 1 * and *,R \ v,G I r»H respectively m 
the usual trichromatic notation and let the colour 
abstracted by the blue green gliss be e,B 

in the case of the pink and a,R f 6,G -| c,B in the 
case of the violet So the colours seen by the normal 
eye arc (a, a JR 1 (y, bj G > (* x e x )B and (x t aj 
li + (y, bJG 4 (r» Cj) B respectively If these appear 
to be identical we have r x x t -a x a, y x v, 
b x b | , tj i t Tliese are the relations which 

must subsist amongst the umftable colours in 1 the 
colours ibsorbed by the unifying medium Now let 
the dichromasy corrtspon 1 to the condition |R ( 
J|G bill O The pmk and violet art then express 
lble as (Aq x t/ t )R (y x z,vk)G and (a. //f)R + 

i y% ~ r iVlt) ir respectively Tl esc being identical we 
lave (h tj) (j, (j ) t v } which ire the 

conditions for Dr Fdnge Greens case lho tn 
chromatic theory so far from being helpless is he 
asserts not nierclv accounts generally for the 
phenomenon but tells quantitatively as well as 
qualitatively what is happening W PFr DU 


Distribution of Megsllthlc Monuments 

Mr O (f b Crawsord m Naurt of Mav 5 
p 602 criticises what he terms mv speculations 
concerning the distribution of megahtluc monuments 
in Engl ind an l Wales 1 am sorry that appirently 
he did not trouble to read the piper and to see 
exactly wliat 1 ha 1 to s ly on the ni itter My um 
was to urge th it there is 1 connexion m Lngl n l 
and Wales between the distribution of megaliths 
ind certain geological formations the Onnite in 
Devon in 1 Cornwall the Clnlk in Dorset ml Wilts 
the Li is in Gloucester an 1 Oxford and so forth In 
this I found that 1 lial been anticipated in part by 
Mr Crawford himself Where we differ of course is 
m the interpretation of the evidence 

An examin ition of the paper will show Mr Crawford 
that I am well iware of the difficulties involve 1 m 
the theory that the budders of megahtluc monuments 
were attracted to this country by the stores of g Id 
copper lc id an 1 so forth that it containe 1 an 1 
that I discussc 1 the very points to which he directs 
attention It must never be forgotten however 
that megaliths arc found in ill parts of the world 
and that possibly the cxjilanation of the presence 
of these monuments in one country may serve to 
explain tlitir presence elsewhere All 1 have done 
is to put forwarl the theory bised on cvilence 
from all parts of the world that the mcgalithic 
civilisation of western Europe was derived from a 
metal using avalisation m the Ancient F ast 
The attention of all who are intcrestel in the 
matter is being directed to the excellent work now 
bang done by Mr Crawford at Southampton and 
we are all eigcrly expecting the publication of the 
fresh distribution maps of megaiithic monuments 
that Mr Criwford promises us But admiriblc as 
such work is the final solution of the problems 
presented by these monuments may after all come 
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from a wide survey of facts derived from all parts 
of the world and not necessarily from detailed work 
m a limited part of the field W J Perry 

The University Manchester 


The Concentration of Hsmoglobin In Blood 
Corpuscles 

I iiav e very little doubt that Dr Gorter is right in 
suspecting that the method which is commonly used 
for determining the volume of the red blood corpuscles 
by centnfugahsation is not trustworthy (Nature 
une 23 p 845) Whether the red corpuscles are 
iconcave discs or hollowed cones or indeed whatever 
their shape may be they cannot be packed together 
without leaving spaces between ktem unless they are 
deformed and if they are dcformla there is every 
reason to be suspiaous about their water content 
remaining unaltered 

The usual method is to centnfugc the blood until 
the volume of the cells ceases to become smaller the 
apparatus gener illy making 3000 to 5000 revolutions 
a minute with a disc of something less than a foot 
It is easy to convince oneself that the final result 
depends on just how the process is earned out for 
it is different if the blood is first gently centrifuged 
siy at about 2000 revolutions ind then exposed to 
the full speed from what it is if the high speed is 
used from the beginning So dependent is the figure 
obt lined on the pri cisc details of the method that if 
real comparisons between different bloods is required 
it seems to be esscntul that they must be m the 
centnfugc simult incously 

The method seems never to have been examined 
cntically What is wanted is a comparison between 
it and the results calcul ited from the concentrations 
in whole blood and in plasma of some substance 
present in plasma and not in red corpuscles which 
cafi be estimated with a high degree of accuracy 
Without somi control of this kind the method must 
for absolute \ alues at an v rate remain under suspicion 
A T Boycoi 1 

Malic al School 

University College Hospital W C 


Lffeet of Plant Lxtracts on Blood Sugar 

Our studies in connexion with insulin led us to 
the conception that cirbohyilratc metab jlism is 
performed 1 y an oxidising ferment mcch inism Tins 
theoretical conception induced us to test vegetable 
material known to cont un oxidases md peroxidases 
for oxidising substances having an insulin like action 
In December 1922 we injected 5 c e of juice from a 
new potato intravenously into a 1500 gm r dibit and 
noted a fall of blood sugar in one hour from o 17 to 
o 13 per cent Since then we have foun 1 that sterile 
pieces of raw pot ito and juice expressed from these 
introduced into a glucose soluticn after incubation 
for twenty foui hours at 37" C c lused this to lose 
from 26 to 3C1 mg of glucose per 100 cc lhese 
results were published in the J mr Amer Med 
Ass c Juno 2 together with results indicating a 
diminished gly colytic power of blood from diabetics 

Winttr and bnnth published a note in the Joum 
Physiol 57 40 (Nos 3 and 4) 1922 which reached 
the United States in April last and in N iturx. of 
March 10 p 327 stating that they had obtained an 
insulin like substance from yeast 

Collip in Nature of April 28 p 571 states that 
he working independently found an insulin like 
substance in various vegetables in yeast and in 
clams Collip s studies on insulin are of inestimable 
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value and made it possible to obtain insulin from 
animal pancreas m quantities for practical use He 
expected to find an insulin like substance wherever 
glycogen occurred in Nature and for this reason 
looked for it in vegetable extracts Our belief that 
oxidising ferments cause glucose metabolism led us 
to examine vegetables for these ferments and for 
substances with an insulin like action It seems, that 
Colhp s theory and ours dovetail A storehouse of 
food (glycogen starch etc ) and a ferment for the 
metabolism of this food are necessary wherever 
growth occurs m vegetables 

Our studies have led us to the tentative suggestion 
th it insulin which is apparently not itself an oxid isc 
or peroxidase indirectly stimulates or ictivates 
oxidising ferments in the tissue cells to iction upon 
glucose whereas vegetable extracts contain active 
oxidising ferments and act directly when injectel 
into animals 

It would seem that the work of Winter and Smith 
of Colhp and of ourselves was being camel on 
simultaneously and independently Colhp very 
properly suggests that These authors [Winter in 1 
Smith] would therefore share coincident priority 
with me in this particular We think that we 
should be included in this share of priority 

William Thallinotr 
Marcarei C Perry 
Laboratories of Columbia Hospital 
Milwaukee Wis June 20 


Scientific Names of Greek Derivation 

Dr J W Fvans s letter in Nstire (July 7 p t) 
miy serve os an excuse for commenting on certain 
names which have recently been intro luced into too 
logic il literature without sufficient regar 1 for cty mi 
logic ol principles Bathosclla m 1 1 eiosella (Folv /o 1) 
may be giv cn as examples of a senes of new genera 
propose 1 in 1917 and later years with the deny 1 
tions as stated bathos depth and la smootl 
respectively In these genera the entire (.reek 
worl is used instead of its root and the guicne 
name is completed by the addition of a f itm dimin 1 
tive tt munition The suthx sella is in any case 
likely to cause confusion in lolvm among which 
c III is the termimtion of miny familiar gcnin 
names 

V secon 1 senes of new gcncri in ling mini 
also of ruent introduction to ixprtss an affinity t 
I lmoni 1 which was presum ibly based on 3 w 
Mis mi a in 1 Plcuronea m ly be mcntionc 1 as e\ 
amplis of this misuse 1 emplovirunt of n< a \ 
thirl unfortunite suggestion his just been inadi t 
the effect that the T atinist 1 form of (trot 01 (1 v ( 1 
guest) slioull be 1 lied to the genenc name of a host 
in fort ling the trivial n 1111c of its parasite Among 
the illustrations of this supposed emend ition 11 
nomenclature arc ranaxena in 1 bufoxena both basi 1 
on I itin words 

Accor ling to the Rules of Nomenclature generic 
and tnviol names cannot be rcjectel on purely 
etymological groun Is The same rules do not ipply 
to group names and it is accordingly justifiable to 
suggest that some of them may be amended for 
eximple that Aplousobranchiata which his been 
propose 1 in Tunic ata shoul 1 bo replaced by the 
more euphonious name Hoplobranchi ita 

Dr W D I ang (Gcol Mag N S December vol 
lv 1917 p 282) has previously discussed some of tin 
points I have indicated It may be useful however 
to raise a protest against the continued introduction 
of names formed in defiance of accepted principles 

NO 2805, VOL 1 1 2] 


and I venture to think that this practice will not tend 
to raise scientific nomenclature in the estimation of 
scholars Sidney f Harmer 

British Museum (Natural History) 

July 7 


In 1844 Sir John Herschel wrote to Owen regretting 
his spelling of the name of the fossil bird Dinomis 
and urged that a frenchman woul I pronounce the 
word Denorms which he woul 1 not do had it been 
spelt Demomis To this ( )wen answerei by directing 
attention to our pronunciation of the word rective 
Herschel does not seem to have retorted but lie 
might have done so by quoting — 

segmus irritant immos det lissa per lurem 
quam quae sunt oculis subiccta ndelibus ct quae 
ipse sibi tr idit spectator 
And the retort would have been final 

F Jefi rfy Bfll 
The Athenaeum Pill Mall SWi 
July 8 


The Scattering of Light by Anisotropic Molecules 

Prof L V King s interesting letter on this subject 
in Naturl of May 19 p 067 calls for comment as his 
results do not seem to be lcceptable in the light of the 
work c imed out at Calcutta in this hel 1 during the 
past two years 

Any proposed scattering formula shoul 1 satisfy two 
simple tests namely that for a flui 1 consisting of 
isotropic molecules it should reduce to thi Tinstem 
formula an 1 that for a suftu lcntly r lrificd fluid it 
should become the Rayleigh law of scattering Prof 
King s fr rmula ( f) satisfies neithi r of these tests as can 
easily be seen on putting p 0 111 it The appearance 
of the adiabatic compressibility in the formula is 
inconsistent with thermo lymmic pnncipk s Lmstem 
has very cleirlv pointet out that the expression for 
scittermg must involve the isothermal and not the 
adiabatic comprissibility further the omission 
by Prof King of the factor (i** (-.)*/9 which appeirs 
in Finsteins formuli cannot be reconcile l with the 
acceptance of the I orenla rcfrittion ftrmuli for a 
fluid consisting of isotropic me ltcules 

Prof Kings cxpltnation if the liminution in the 
lepolans ition m the cast f li jui 1 which occurs as 
the critical tempi rature is appro ichel as luc to the 
bre iking up of crystalline iggrigatis seems mappro 
pnatt in view of the f let th t a pri is lv Mnnl lr effect 
is shown by vapours vih rc otviu sly thi conception 
of crystalline iggregatis is mtirelv out if place Mr 
Ramanathms paitr on tl scattering of light in 
ben/cne v apour it high tempi r itures w hicli is appear 
mg in the Plxsicat P 1 ic iliarly illustrates this 
1 he effects observe 1 i ith in li puds in l v a pours li iv c 
Ixstn very sunplv ixplum 1 with nit recourse to 
artificial hypotheses in my papers in the PI tl Mag 
for Jxnuiry ini Mmh where quantitative diti 
strongly supporting f mstcin s formula arc set out 

lhe fundamental error in Prof hugs rtasonmg 
seems to arise it the point where he suggests that a 
fluid consisting of compirativilv stationary am&o 
tropic molecules with iquallv prob il lc orientations 
m all directions woul 1 sc itter only polarised light 
I his is certainly not the case It ean easily be seen 
on resolving the effect due to an elotropic molecule 
oriented arbitrarily that the components perpendicular 
to the light vector in the incident wave ire affected 
with a sign which may be either positive or negative 
at random * e irrespective of the piosition of the 
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molecule in space and hence m finding the total 
components m these directions we have to add the 
intensities not the amplitudes A fluid consisting 
of anisotropic molecules oriented -it random must 
therefore necessarily scatter unpolansed light in 
proportion to its density an 1 as remarked in my letter 
in Naturf of March 31 p 428 considerations similar to 
those which enter into the Lorentz refraction formula 
introduce a further factor (a* + 2)'/ 9 which increases 
the unpolansed scattcnng to be expected The whole 
question will be found elaborately discussed in a paper 
by Mr Ramanathan in the Proc Indian Association 
for the Cultivation of Science vol vni Part I just 
published 

I think I should make it cle ir that the suggestion 
made in my letter in Naiurf March 31 and endorsed 
with some modifications by Sir William Bragg re 
garding the relations between the liquid and the 
crystalline slates is very different from that put 
forward by Prof King In my opinion neither the 
facts regarding the scattering of light nor the X rav 
d ita require the assumption of the existence of crystal 
line aggregates in liquids All that the experiment il 
facts suggest is that the molecules in a liquid influence 
the orientations of their nearest neighbours to a 
sensible extent and that this results in the amount of 
unpolansed light scattered being somewhat smaller 
than on the hypothesis of random onentations of the 
molecules 

C V Raman 

2to Bowl azaar Street C ilcutt i 
June 15 


The Doublet Separations of Balmer Lines 

In his theory of the structure of the lines of the 
Balmer Senes bised on the pnnciple of relativity 
Sommcrfeld shows that cich of the members of the 
senes should consist of a doublet uid that each of 
the components of these doublets should possess a 
fine structure The calculations show besidis that 
the frequency difference for these doublets shoul 1 t e 
constant over the whole of the Balmer Senes and 
should be equal to o 36 cm 1 lor Ha the scpintion 
should perhaps be slightly less As the theory 
applies equally will to the doublets of the corn* 
sponding senes in the spectrum of positively cli irgc 1 
helium these were investigate 1 by P ischcn ind were 
found to li ivc sep irations that le id t ) a val ic of 
03645 00045 for the frequency difference of the 
doublets of the Balmer Senes 

Since the publication of P ischcn 3 work on helium 
a number of investigators including the wnter li ive 
ittempted from the me isurements on the separations 
of Ho an 1 Hs an 1 in some cases of H y an 1 Ha to look 
for evidence that w o ild le id to a confirmation or rejee 
tion of bomnurfel 1 s theory Up to the present the 
results obtamel coull not be considered as satis 
factory 1 here w as a lack of agreement in the v alucs 
obtained for the sep ir itions by different investigators 
and on the whole the values obtained were less thin 
that dem inde 1 by the theory In the ease of the 
observations made by myself and Mr I owe on the 
separations of H y and Ha vilues were obtained that 
seemed to point in the dircctu n of a steady dec re ise 
m the frequency differences as ono passed to the 
higher members of the senes 

At my suggestion the matter was re investigate! 
recently by one of the reseirch workers in the 
Physical Laboratory of the University of Toronto Mr 
G M Shram In his expenments the tubes wore of 
a special design and were cooled with liquid ur 
His method of operating these tubes which will be 
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described later in his own paper enabled him to 
eliminate practically the whole of the secondary 
spectrum and thus permitted him to include in the 
measurements of the doublet separations that of H« 
as well as those of H« Ha Hy and Hi 
The results are the following 


Line 

Wive length 
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It will be seen that as far as the doublet separations 
are concerned they afford a staking confirmation of 
Sommerfeld s theory J C McLennan 

The Athen-eum 
July 2 


“ Guide to the Mollusca ” 

With reference to the review of the Guido to the 
Mollusca in Nature of July 21 p 93 may I be 
allowed to point out that our rather cautious state 
ment A species of Helxx has been said to tolerate 
a temperature of 120° C was based on Pictets 
paper De 1 cmploi m6thodique des basses tempera 
tures en biologie (Arch Sci Phys et Nat Gendvc 
(3) xxx 1893 pp 293 314) The reviewers remark 
about the scientific names of the pearl mussel and 
the pearl oyster scarcelv makes it clear that we are 
simply keeping to the names used by the late Mr 
E A Smith in 1908 Margantaxia margarxtxfera for 
the mussel ind M organ txjera margarxtxfera for the 
oyster I hope that the other errors he has dis 
covered are not more serious than these 

C Iatf Regan 
(Keeper of Zoology) 
Bntish Museum (Natural History) 

Cromwell Ro id S W 
July 23 


Mr RrciAN is quite right to direct attention to the 
fact which I should have noted that the confident 
statement in the ttxt book concerning the survival of 
a species of Helix submitted to a temperature of 
- 120 0 L had lieen altcrc 1 from has been known 
to has been said but I still think it would have 
been better to have omitte 1 it altogether Pictet in 
his paper does not siy whether the degrees he cites 
were registered by any one of the more usual ther 
moineters or by a scale of his own (the C is an 
addition m the text book) and his paper altogether 
does not suggest that imount of accuracy which the 
subject demanded The admission that a system of 
nomenclature nearly a quarter of a century old has 
been deliberately idhcred to in a work supposedly 
brought up to d itc speaks for itself Much progress 
has been made 111 this section of systematic zoology 
since 1908 and according to all the Rules the pearl 
oyster (Pinctaia) has no right to tho name Mar 
gantifera which belongs to the pearl mussel There 
are other cximples in the Guide of what a 
malacologist of to d xy would call misnaming 

The Reviewer. 
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The Temperatures of the Stars 

By Herbuit Dingle 

'T'HE measurement of the temperature of a star is tures of which it is at present quite impossible to 

A one of the most difficult problems of physical determine by any experimental means 

astronomy The difficulties are of two general kinds The temperature throughout the atmosphere of a 
In the first place, the very phrase, “ the temperature star may be regarded as a constant quantity To 
of a star,” has no meaning we may as well spe ik of solar eclipses, again, we owe the knowledge that the 
the latitude of the land surface of the earth There sun s atmosphere is very tlun compared with the depth 
can be no doubt whatev er that the temperature vanes of the whole ^lobe It is true that there are indications 
from one part of a star to another over an enormous that its physical condition varies at different levels, but 
range — probably thousands of times greater than the these variations are refinements of analysis which we 
interval between the temperatures of liquid hydrogen cannot hope to applv to the stars for i long time to 
and the electnc furnace Secondly, for expenmental come If we can determine a temperature from the 
methods of measurement the only available data are absorption lines in the spectrum o! a star, we are 
wrapped up m an inconceivably small fraction of the justified in supposing that we can state definitely the 
total radiation of the star which reaches the earth after temperature at a particular part of the star The case 
the possible wear and tear of many years’ journey is not so clear when we come to the continuous spectrum 

through interstellar space and our own atmosphere We do not know at all definitely from what part of 

From the character of that radiation we have to dtdute the star the continuous spectrum comes Wc know 
the temperature of the star From these two general that it must come fiom beneath the itmosphere, and 
sources difficulties of many kinds issue forth it has just been pointed out that it represents the 

Happilv, the resources of modem physics make the radiation of a surface layer, which we may call the 
problem anything but hopeless The temperatures photosphere, ’ but how thick that laver is, and 
of 1 number of stars have been determined by different what part of it has the temperature deduced from its 
methods though exactly what the figures mean, ind spectrum, arc questions that are still unanswered 

how much reliance can be placed on them, are perhaps The first set of difficulties, then, can be partly over- 
still matters of doubt With regard to the first source come Assuming that the sun is a type of its kind, we 
of difficulty, considerable help is received from the can divide a star into four distinct parts — a corona, 
spectroscope More than mnetv nine per cent of an atmosphere a photosphere, and i tore Of the 
recorded stellar spectra consist of absorption lints on tempei itures of the first and last, we know, by direct 
a continuous background — conclusive evidence that i experiment, nothing The temperature of the second 
star consists of at least two distinct parts In the tan possibly be measured definitely, and that of the 
light of Kirchhoff s principle, the continuous spectrum third, vaguely Supposing these measurements to be 
is attributed to the hotter, deeper lving part, and the made, theory indicates, for certain stars what must be 
absorption lines to a surrounding cooler, but still the temperatures at different parts of the core 
luminous, atmosphere Accordingly, temperatur s Turning now to the serond set of difficulties— those 
measured from the characteristics of the absorption connected with the actual measurement of the tempera 
lints must apply to the atmosphere, and temperatures tures— we note that these mav be subdivided into the 
measured from the continuous spectrum must applv difficulties of obtaining the requisite data, and those 
to the intenor of interpreting the data when they arc obtained It 

Ihe next questions are ev idently Do the atmosphere is probably fair to sav that, in me isuring atmospheric 
and the interior, as thus defined, comprise the whole temperatuies, the former preponderate, while the latter 
star, or are there regions outside the one and bimath are most in evidence in the measurement of photo- 
the other * In the former event, what parts of the sphenc temperatures It was Lockycr who first 
atmosphere and the interior have the respective showed the influence of temperature on the line 
measured temperatures, and, in the latter event, wlial spectrum of a substance and ur^id that the relative 
are the temperatures of the unconsidered regions? temperatures of stellar atmosphe re> could be ditcr 

For the answers to these questions we are indebud mined from a studv of the lints by which particular 

mainlv to the nearest star — our sun We know, from substances were rtprestnUd More recent mvcsiiga- 

obsenations made possible by a total solar eclipse, that tions, originated bv Saha, have confirmed Jochycr’s 

outside the sun’s atmosphere (j e the source ot the views, and have shown how the actual temperatures 

absorption spectrum lines) there is the corona can be calculated But it appears that, while tempera 
evidently a permanent though ever changing part of ture is probably the chief lac tor in determining the line 
the solar structure We know also that the source spectrum, it is by no ncans the only one Pressure, 
of the sun’s continuous spectrum is effectively a liver the absorption of photospheru i adiatu n the relative 
of limited thickness near the surface, because the amounts of different substances in the atmosphere, the 
luminosity of the sun s disc docs not fall off ipprcc iablv ionisation potentials of the elements these at least 
outwards from the centre until the limb is nearly pi av a part, and must be determined before the tempera- 
reached There must, therefore, be a core inside what tures t an be found Lnfortunately, they are, in most 
we have called the ‘ interior,’ about which, from instances, unknown, ind their values have to be 
direct observation, we know nothing We mav assume, assumed, on more or less plausible grounds Ihere 
then, that in addition to the regions the temperature s is, therefore, a considerable element of uncertainty 
of which we measure from the spectrum of a star, m existing estimates of the temperatures of stellar 
there are other very extensive regions, the tempera atmospheres 
NO 2805, VOL. lia ] 
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The tempentures of the photospheres aie deduced 
from the distribution of 
energy m the continuous 
spectra Laboratory ex 
periments on hlack body 
radiation show that the 
spectrum of a perfect 
radiator at uniform tem 
25 O 00 *|| perature is charartenstu of 

the temperature Wien s 
displacement law states 
th it the wave length of 
the radiation carrying the 
mmmum amount of 
energy is inversely pro 
portional to the absolute 
temperature of the source 
of radiation, and Planck s 
radiation formula ex 
presses with great it cur 
uv the distribution of 
cncr„) tl roughout the 
spectrum Assuming that 
the photosphere of a star 
bears the same relation t » 
its continuous spectrum is 
does the cqunalent of i 
blick body m the libora 
15000 * | tor) tic photosphcrit 

temper iturcs ire f >und 
H ilsing and Schemer of 


ssss 


*Y Pegasi 


-*5 Rrrsei 
*0 Arietu 


f^r*ci) I’otsdam and Nordmann 
' of Piris hue used the 


m\ 

VK 8 

eoe. 

m. 


*Y Cissioptue 

* Algol " ‘ 

mtth d and Simpson has 

* Vega (4 Lyres) re mtl\ shown that 1) 
emplt >mg a photo clcctn 
ct 11 is an energy dettt tc r 
the accuricy of the mci 
surements may be grtally 
mere iscd 

I he measurements give 
no indication 1 1 the rcgi n 
of the stir ninth has tl e 
1 il ulated temperature 
The results ire spoken of is 
the effective ttmicri 
tures ind ire gencrilh 
as umed to chuactcrist 
the stcllir surfaces 1 m 
mcdiatelv 1 e 
ne ith the itmc 
iplieies 


.* Polaris 
(r*fltReraei 





rcnurks mi^ht 


* Betetgeuse f a Onon .) t \ L 

*ft YOrs corns 
witef plotinu— 


, them 
Iirst — grintin B 
-a^Sar for i moment 

taaJ the validitv of 

the method of 

measurement 
u s e i » n oiut n s e the) represent 
dr^re thc° tn t k “i », "’h" ^ t minimum tem 

impcaiu ofep c e a a penturCS onl\ 

for if the stirs 

are not perfect radiators, their temperatures must lie 
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higher than the calculated ones Second,— it is a 

somewhat dangerous assumption that the resultant 
radiation from a globe of gas, perhaps millions 
of miles m depth and varying in almost every 
physical qualit) from point to point, will give a 
spectrum comparable with that of a thin solid surlace 
at a uniform and probably very much lower tempera 
turc We know practically nothing as yet of the 
processes of production of continuous spectra We 
have no mems of distinguishing one such spectrum 
from "mother except bv measuring the distribution 
of energy m it )et it is certain that there may be 
profound differences m the modes of origin file 
continuous speitra of a cold fluorescent body, of an 
electric glow lamp of hydrogen Wjfediating also the 
Balmcr senes— here at least are un¥? spectra which 
probably h ive nothing in common except their appear 
ance The stellar nuclei of planetary nebulae, a B ain, 
give spectra which suggest the operation of the classical 
laws of radiation rather than those of the quantum 
theory, unless the stars have temperatures so high that 
no one is prepan d to iccept them 
It is noteworthy however that the itmosphcnc ind 
photosphem temperatures estimated by totally 
different and it best approximate methods are of the 
s ime order of magnitude Pig i 1 shows on a thermo 
metric scale the ran„e of temperatures covered by 
present measurements Temperatures hive been 
measured at llmost all points intermediate between 
the absolute zero and the tempcriture c f { Pcrsei I he 

cores of the stars according to Fddington s theoretical 
researches reach tempentures far too high to appear 
on the sc Ue It is proL ible th it there ire bodies m 
the universe at all temptratures bctwun ibsolute 
zero and 20 million degrees centigrade or higher 
Whatever miv le sud ot the absolute iccuracy 
of stellar tempcriture meisuremcnts it is sear tly 
questionable thit tl n show tin true order m which 
the temper it u les arc irran td There is no doubt 
whitever thit \egi is hotter thin Aldebaron in corre 
spondin B regions ( onse pientl) if the order of stellar 
evoluti jn 1 in Ik cst il 1 shed li m other d ita it becomes 
possible t< determine the c hanges of temperature of 1 
stir throughout its life Russell s well known the c ry 
of evolution tikes the rrdcr >1 increasing densitv of a 
star to be its orkr ct devclepmcnt contractu n is a 
continuous prices frem childh d to old age Ihis 
implies thit a stir pi cs tw ce through the same 
scries of spec tral t\ jk ind therefore through the s ime 
senes of temperatures 1 cgmning as i huge rarefied 
cool mass of „is it conti 1 ts ancl incomes hotter until 
1 stage is re iched w hen it is too dense to obc> the laws 
of a perfect B as The temper iturt then soon reaches 
a maximum ind levins to fall contrution however 
continuing though it a slower pace ind the star 
rctriees its path thrmgh the sequence if spcctril 
types which it triveiscd on its upward joumev While 
the temperature is rising the star is a giant and after 
it begins to fall the stir becomes a dwirf I he 
career of a t>pical star with time is abscissa and 
temperature os ordinate is pictured in Fig 2 con 
tinuous contra tion is indicated by the decreasing 
diameter of the circles representing the star 

> The dljflT-uni 11 itral n* tb ar I le ore adapted by k nd perm u on 

of Dr Clue bn Nona ar- •- ~ -■ > J 

Zto ki wb cb appear* 



August 4, 1923] 


NATURE 


169 


The temperature reached at the maximum point 
depends on the mass of the star the greater the mass 
the higher the temperature and the longer the stellar 
life Fig 3 illustrates the careers of the sun and of 
stars the masses of which have nearly the extreme values 
found m Nature Probablv a star having a mass less 
than one tenth of that of the 
sun would not become hot 
enough to be seen, while Edding 
ton has shown that stars much 
more than ten times as massive 
as the sun would be unstable 
Only the most massive stars 
can reach the B and Oe 5 stages 
of the Harvard spectral se 
quence The lighter stars, like 
the sun turn back at the A 
condition, or even at a still 
lower stage 

Temperature appeared at first, in this great stellir 
drima to play a dependent role The star developed 
he it by contraction and radiated heat into space 
So lon„ as the amount of heat developed exceeded the 
amount radiated the tempera 
ture would rise and when 
through retardation of e ontra< 
tion ind increase of ndution 
tht onditions were reversed 
the tempeiature would fill 
1 h s v icw is s itisf ictory in 
even respect I ut one it indi 
ettes a length of stellir life fir 
shorter th in gcolo n ical and 
other evidence makes it pos 
siblc to idmit In f rder ti account for the imount 
of he it which a star ridntes during its immcasun) ly 
long life it is nt cssary to suppose tint the heat 
generated by contraction is supplemented by in 


enormous supply of energy from some other source 
Nothing is certainly known of the nature of this supply 
Possibly, as Eddington proposes, it is to be found in 
the formation of heavier elements from hydrogen 
But wherever the energy comes from it is difficult to 
avoid the hypothesis tliat it can be released only at 



ololy 


the extremely high temperatures attained near the 
centres of stars Contraction ruses the temperature 
of a star up to a certain point and then temperature 
takes charge and sets free energy from the unknown 



source at a rate almost tqu il to the rate of radiation, 
so that tht star is m a condition of approximate 
equilibrium It is a problem for the future to determine 
the origin of the ilmost inexhaustil le supply 


Man and Scottish Animal Life 1 


Bv Dr Jawi 

TN the opp rtunity it aflords for the stud) tf the 
*■ part mm plus in the ev lution of i fium the 
in m il life f See tl ind st inds done lhis is 1 irgelv due 
t i senes f ^1 1 gnil undents the GliuU Period 
which m ide a lean sweep of former faun is the post 
gli ml cc ntmental land bridge which all wed immigri 
tic n from the mainland of Lurope and the subsequent 
Irtikiny of the mtincntal connexion Thus there 
was isolitcd cn the tabula rant of Scotlind i fair 
sample of the postgluial European fauni which 
hence lorth was remmd from the possibility of sub 
sc juent nutritions such as complicate the histor> of 
continental flunas and the litei eve lution of which 
must in general be due cither to the influence of 
ph) sical and org mic changes limited in time and space 
or to the interference of man 
The influence of man was itself stnctlv limited m 
time for the eai best human settlements so far recognised 
in Scotl ind date back only to Azilian times It w is 
also unequal in its incidence gaming in intensity with 
the passing of time Thus during the Neolithic Bronze 

Summ ry of i i addrw< delivered at the r*q lat of the Council to tbs 
Royal Soc cty of Edinburgh on July a 
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ind early Iron Ages only some four of the larger num 
1 ers of the origin il fauna di ippe ired the mt f illow 
deer tht lynx the lemming and the nt vile— and it 
is doubtful whether the disappe irinu of inv of these 
wis due to mans presence Wi miv say the ref re, 
thit when the Rcmin legions f flowed \gru 1 1 nerth 
wirds through the marshes of Scotlind m the eirly 
vears cf our cn they Icund ifiuna which except for 
the presence of pr nntivc dc mestir ited animals differed 
little in kind from tint whi h greeted min cn Ins first 
irnval in S otland some 8000 vears lief ire But the 
following centum s siw in re rapid tlnnges which so 
ncreised that by the sixteenth eenturv nnny new 
ind important eltments had liecn added while most 
of the hrger members of the old fauni h id been swept 
away with the extermination of such is the reindeer 
the elk and the wild bear the Inwn hear and the 
beaver the great bustird the cram and the bittern 
\owidavs the content and assortment of the fauna 
the relative numbers of its members und thtir dis 
tnbution, show little resemblance to the conditions of 
the original post glacial lmmignnts 

I he degree of man s interference may be compared 
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With the influence of the ordinary forces of Nature 
which are constantly modifying the animal life of a 
country There is a constant ebb and flow within a 
fauna, a swing of numbers due largely to seasonal 
changes and fluctuating about a mean — the balance 

of 1 fe and where man s interference is temporary 
in its incidence it falls into this category But there 
is besides a definite faunal evolution a faunal drift 
and where man s influence is persistent in one d rection 
it must be reckoned as sharing with the great secular 
forces of Niture in pit polling a fauna upon a path 
along which there is n > return 
The nature of man s interference d rectly or indirectly 
exercised upon the animal life of Scotland is of great 
omplexity but it may be conveniently grouped 
according to results In sime ways man has reduced 
the numbers of animals in some w lys he has mere ised 
their numbers and in some ways he has modified their 
habits ind even their structures Reduction of the 
fauna which commencing with a mere cutting off of 
the numbers of a species may proceed to a marked 
limitation in the range of distnbutn n and finally to 
extinction has 1 cen brought about directly 1 y delilerate 
destruction is in the cases of (he polecat and tl e urus 
and ind rectly by cultivation which has destroyed 
feeding grounds and breeding haunts dnvui„ away 
such as the great bustard and the bittern as will as 
by destruction of the forest with which disappeared the 
capercaillie and the red squirrel b th since remtrodu cd 
In rease in the quantity of the fauna is lorgelv due to 
an intensive cultivation whi h has provided bounteous 
food supplies f ir such as labl its and sparrows and to 
deliberate protection if ther creatures for food sport 
or amenity I he quality of the fauna his leen 
increased by the addition of new elements fr m other 


lands either introduced deliberately, like pheasants 
and the common rabbit or earned hither by mischance 
of international commerce like the black and brown 
rats and many an insect pest Habits have been 
changed the one time cliff dwelling swallow has been 
converted mto an inhabitant of houses , and structures 
have been changed in converting wild mto domesticated 
animals and by the alteration of habitats, whereby 
the red deer has lost many points from its antlers 
and several cubits from its stature 

It must not be imagined however that a simple 
enumeration of first effects exhausts the tale of man s 
interference The story of the effect produced by 
protecting a few blatk headed gulls upon the vegetation 
of a heather moor and its fauna (vflMJ have described 
elsewhere) illustrates how the slightest interference with 
wild life may produce complicated and far reaching 
results and that in a remarkably short space of time 
A final < omparison of the modem fauna of Scotland 
with that found by Azilian man on his arrival on 
these shores shows that the modem fauna is much 
more rich m numbers than the old fauna, and that 
in addition in spite i f the extermination of many 
forms it is list me re varied in species The consistent 
tendency throughout the penod of man s presence has 
been for the larger animils which formed the most 
impressive contingent of the wild life gradually to be 
rooted out while the additions consist largely of 
lesser creatures many of which hav c gained entrv only 
because their minuteness has enabled them to escape 
detection The great change therefore has been a 
notable diminuti on m the standard of size of the wild 
fauna and this tendency is still strongly marked in 
the evolution of the Scottish fauna at the present 
day 


Obit 

Mr S S Hox gh IRS 

M R SYDNLY SAMULL HOUGH HM Astro 
nomer at the Royal Observatory C ape of f ood 
Hope died on Sunday July 8 it Gerrard s Cross Fe 
had visited f urope last summer ind ha 1 attended the 
meeting of the Inti mational Astronomical Union at 
Rome but after h s return to South Africa he w is m 
poor health and ultimately can cr was diagnosed lie 
came ba< k to England under the care of a nurse in 
the spring of this year and succumbed to the diseise 
after a painful illness 

Mr 11 mgh was bom at Stoke Newington on June ii 
1870 After distinguishing himself at ( hnst s H ispital 
School he proceeded to St John s C illege L ambndge 
as 1 foundation scholar At Cambridge he had a 
brill ant career and graduated as third wrangler m 
1892 He was awarded the first Smith s prize in 1894, 
and soon after was elected to an Isaac Newton student 
ship and to a fellowship at h s college 
After taking h s degree Mr Hough devoted himself 
to research work in astr nimy and 0 d physics It 
had recently been found by kustner ind C andler 
that the free penod of the variation of latitude differed 
from that predicted bv Euler, and the investigation 
of ths subject was undertaken by Mr Hough He 
passed on under the guidance of Sir George Darwin 
to an investigation of the tides on dynamical pnn 
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ciples and succeeded in deriving a more complete 
solution of the tidal problem than had been previously 
obtained and indeed in making the most important 
contribution to this theory since Laplace In his 
work he mtrodu ed the mutual gravitation of the 
w iter, and he determined the periods of free oscilla 
tion of the occ in Vt this time he also did some work 
on periodic orbit 1 ! 

When Mr Finlay hief assistant at the Cape Observ a 
t ry retired in 1898 Sir Divid Gill who was then 
H M Astronomer pointed out to the Admiralty the 
imp rtan e of selecting as his successrr a man with 
the highest scientific qualifications whi might be 
expected ultimately 1 1 1 ecomc director of the observe 
tory In accordance with this plan Mr Hough was 
selected f r the j ost ind he proceeded at once to 
take up his duties He became II M Astronomer in 
1907 

Mr H ugh threw h mself into the work of the 
observatory aid made valuable contributions to 
astronomy in organising and discussing observations, 
particularly those relating to the exact positions of 
the stars I his work is of a kind which does not 
attract much public notice but it is absolutely funda 
mental to istronomy Soon after his arrival at the 
Cape he wis entrusted with the reduction of a tn 
angulation of close circumpolar stars made with the 
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heliometer These observations were carefully dis 
cussed for systematic errors and combined with 
meridian and photographic observations so as to give 
accurate positions of all the brighter stars m this 
region The subject of the accurate positions of 
southern circumpolar stars engaged Mr Hough s 
attention to the end, and four parts of Vol XI of the 
tape Annals deal with these stars 

Mr Houghs chief work was done with the now 
tape Reversible Transit Circle This instrument is 
probably the best of its kind in existence and was 
designed by Gill With a view of the elimination of all 
conceivable sources of error The principal parts of 
the instrument arrived at the Cape in 1901, but 1 
considerable time naturally elapsed before it wis 
ready for use with its collimators and underground 
azimuth marks in position In 1903 and 1904 Mr 
Hough spent a large part of his time in the determine 
tion of the constants of the instrument, in particular 
the error of every one of the 5 divisions of the fixed 
circle was determined The new transit circle was 
brought into regular use in 190 s Under Mr Hough s 
direction two catalogues of fundamental stars based 
on observations for the years 1905-11 and 1912-16 
containing respectively 1293 and 1846 stars have been 
puhhshcd I'ach star has been ohserved at least 
sixteen times four times m each of the four positions 
of the instrument, and the resulting star places must 
be amon b the most accurate we lme 

Under Mr Houghs direction rapid progress has 
been made in the completion of the Cape Astrcgraphic 
Catalogue Decimation 40° to 52 0 South Fit e volumes 
of measures have now been issued and this year a 
magnificent volume giving the spherical co ordinates 
of all stars down to and including the 9th magnitude 
of the CPU scale There art in ill 20 843 stars in 
this catalogue and the places have been deduced from 
all the material available both from the meridian 
observations and the photographic plates The over 
lapping parts of the plates have been carefully com 
pared and the plate constants idjustcd so as to give 
the hest agreement possible Hus volume has entailed 
a large amount of work and must prove of the greatest 
value in the future 

It is impossible to enter here at length into the 
different phases of Mr Houghs work The meridian 
observations of the inner planets and the hthometer 
observations of the outer planets have been carefully 
collected and discussed In conjunction with Mr 
Halm he discussed the motions of the Bradley 
stars, and he has derived an accurate value of the 
solar parallax from the radial velocities of stars is 
observed at different seasons of the year Besides 
giving observations of the greatest accuracy the Cape 
Publications contain valuable discussions for the 
derivation of the fundamental constants of astronomy 

Mr Hough’s contributions to astronomy were 
recognised in various ways In 1902 he was elected 
F R S He was president of the South African Philo 
sophical Society in 1907, and on the reconstruction 
of that society as the Royal Society of South Africa 
he was elected its first president I ast year he was 
elected British vice president of the International 
Astronomical Union His death at the age of fifty 
three is deeply felt by astronomers throughout the 
world j j 
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Sir Henry H Howorth, K C I E , F R S 
By the death of Sir Henry Hovle Howorth on 
July 15, at the age of eight) one scientific circles 
lose a characteristic figure belonging to a generation 
which has ilmost passed away while his many friends 
mourn the loss of one for whose qualities all had an 
intense respect and admiration A man of strong 
individual chiractcr he had foil ks which he himself 
wis not the list to regard with sunt humour His 
most remarkable charictenstic however was lus wide 
intellectual range and the vast ind sometimes sur 
prising extent of his knowledge \ const int ittendant 
at the meetings of minv scientific souetits there were 
few subjects on which hew is not prepared at a moment s 
notice to make a real contril ution to discussion 
Bom m Iisbon on Juls 1 1842 Howorth was 
educated at Ross ill School and called to the Bar hv 
the Inner Temple in 1867 He sjon howtver turned 
lus attention to politics ind historical and archseo 
logical studits which lie amc his main interests in 
htc Of the lar & c numl er of sc lcntific and historical 
works on a variety of topi s which he published the 
first were two papers dealing with the races of \ irlhem 
Russii md the extinction of the mammoth resjict tiv cl) 
which were presented to the British \ssou ition in 
1868 and 1869 The) were followed by a number of 
papers published in rapid succession in the journals 
f scientific societies such as the Ri)al Anthropo 
1 „iral Institute thi Rov il Histcnal S xricty the 
Ro) il Asiatic Sjcitty ind the like Thev dealt 
imong other subjects with the cthnologv ind historv 
of the peoples of Central Asia and Eastern and Central 
1 urope and with geoic gic al topics connected with the 
polar areas ind may 1 e regarded as prelinnniry studies 
for the works with which his name will mainly lie 
associated in the future Of these one his Hist 01 > 
of the Mongols of which the first volume dealing 
with the Kalmucks and Eastern Mongols was pub 
lished m 1876 the second dealing with the Tartars 
in 1880 and the third on the Mongols of Persia m 
1888 biought him recognition in the form of the 
K ( I E in 1892 and eketion to the fellowship of the 
Royal Society in the following )car He also pub 
lished a History of ( hengis Khan and his Ancestors 
in the Indian Antiquary 11 c had begun 10 rewrite 
his History of the Mongols but the revision was 
in omplcte when he died 

bor the irdinirv individu 1 these detailed studies 
cf Asiatic historv ind tlhrnlog) mi^ht well hav 
sufficed hut thev were nit idcjuitc to satisfy the 
needs of an intelli tual cncr„v s i mdcf iti„ ibh is that 
of Howorth He tor k up the iud) of glacial pr iblcms 
with equal real and be it sud vitli Ins usuil 1 vc of 
mtroversy The Mimi oth ind the llo d ap 
piared m 1887, and lhe Glacial Nightmare m 
1893, both being parts of a vigorous attack in Lyells 
glacial theory, liascd upon pile wtological geological, 
md archeological evidence an! suggesting that the 
diposition of drift and houldcrs was due to wave, 
rither than glacial action He f 11 iwcd this up with 
Icc or Water? which appeared in 1905 At the 
time of his death he was engaged on the revision of 
The Mammoth and the Flood 
Sir Henry was also keenly interested in the history 
of the Church, and w as the author of a valuable and 
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authontitive study of St Gregory the Great which 
was followed b\ Augustine the Missionary ’ He also 
wrote The Golden Days of the Early English Church,” 
published in 1916, and edited a ‘ History of the Vicars 
of Rochdale for the Chctham Society 

It is surprising that, amid all this literary and scientific 
activity Sir Henry should hue been able to devote 
so much time to politics and public affairs, on whuh 
he was a frequent and voluminous writer in the corrc 
spondence columns of the Press He was elec ed 
member of Parlumcnt for South Salford in 18X6 
1892, and 189^ In 1902 he did not seen re cite turn 
Although he sat as a Unionist, he adopttd in inde 
pendent attitude giving a fret run to powers of 
criticism ind controversy whnh lost nothing by his 
tommind of langu igc 

In addition to the honours already mentioned Sir 
Henry I low orth was an honorary I) C L of Durham Uni 
versitv , 1 trustee and honorary librarian of C heth am ( ol 
lege and from 1899, a trustee of the British Museum He 
h id betn prt sidint of the Roy al Vrthaeologit al Institute 
and the Viking Society and was a vice president ot the 
Royal \siatK ind of the Roy al Numismatic Sot k tics 

Ur I oils Ihl 

Dr I ills Bhl died at lus lurne at West Newt >n 
Mass on June 14 Hi was born m Chester, New II amp 
shire in 1864 and twentv y« irs ifterw irds graduated 
at Dartmoutii College lie thin specialised in physics 
and ipplicd engineering re 1 living the Ph I) degne 
from Johns Ilopkins l nivirsity in 1888 In the same 
veir he w is ele< ted professtr of phvsits it Purdue 
University Lafayette Tnd He edited the Llectncal 
II urld from 18 yo t a TS92 ind w is then appointed ( hicf 
I ngineer of the power transmission department of the 
General 1 let trie ( ompanv In this c ipaeitv lit mst illtd 
it Redlands t difomia the first three ph ise tr insims 
sion plint win h wis used for „eneril service 1 rim 
1895 to 1905 he lectured on power transmissi m to the 
M issaihusetts Institute of reihndogv while! rtwcntv 
seven veirs he w is 1 consulting engineer in Uistm 

Dr Bell did e\iillcnt pioneering w irk. on lllumin itin„ 
en^inttrnv ind on power transmission His 1 It trie 
Powtr transmission published in 18^7 w is forstvti il 
ye irs the st indard textbook, on the subject 1 or many 
ve irs also his \rt of lllumin iti in published in 1902, 
w is the stand ud w< rk on lllumin itin,, in mutm„ 
lit contributed irli Its on Htetru il Powtr lrins 
mission ind in I leitri Mitars tithe 10th ind 
nth editions rt the En vtlopxdn Britannic 1 and 
publish* d manv technical irtiiles thiefly on ilternitmg 
cuncnts clectne tri ti in illumination phvsi logi il 
opt its and ridio telephone He w is 1 m in u,tr of the 
Vmtncan Institute c f I lectrc d Engineers fnm 1891 
to 1894 ind w is 1 past president ot the \mcntan 
Iliumin iting Fngineerin^, Sicietv ITis work on photo 
metry for the Internation il Flee trie il Commission was 
much appreciated by engineers ill over the world 

Tin, former Director General of the German Con 
tinent il Gas Co , Dr W v Oechclhaeuser, died on 
May 31, at Dessau (Anhalt) He was bom on Janu try 5, 
1850 at Frankfort on Main He studied engineering 
science at the Technical High School in Berlin made 
rather extensive journeys in loreign countries and 
entered m 1887 into the services of the German 
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Continental Gas Co at Dessau, of which firm he was 
Director General during the years 1890-1912 His 
technical achievements, based upon sound scientific 
knowledge, have been acknowledged by the bestowal 
of the honorary degrees of Dr Ing and Dr Phil 
Dr von Oechclhaeuser contributed largely to the 
development of the gas industry, for example, he 
substituted for the old type of horizontal gas retorts, 
with their great amount of hand work, the vertical 
retorts, m which the coal glides down by its own 
weight and at the same time is gasified On the 
othtr hand, he constructed the first engine on the 
Oechelhacuser system, by which it became possible 
to use the gis from a blast furnace directly for power 
production In addition to this,^Mras successful in 
raising the social standmg of the engineer m Germany, 
in his capacitv of president, during many years, of 
the Society of Gas and Water Fngineers and of the 
Sot lety of German Engineers 

Prof Hermann ScHOU,professorof technical physics 
of the University of Leipzig died on June 27, aged 
fifty one Ills premature death will be muth regretted 
He was bom on Januiry 14 1872, in Fupen, Rhenish 
Prussia and studied at the 1 ethnical II1J1 School Aix- 
la Chapcllc and at the University of Giessen, where he 
betame assistant to Prof Otto Wiener with whom he 
moved to Ieipzig in the veir 1899 In 1910 he was 
midt professor of tiehnu il physics, and he organised 
the practical courses of tins study at the universitv 
His investigations were concerned mainly with the 
relation between li„ht and electricity for example, he 
w is of opinion thit electric action of the light plays an 
import int p irt in tht first known photo„r iphic process, 
the daguerreotype prt cess Muth import int work was 
done b\ Seholl in his capacity as an expert of the 
Reiehsgeneht in patent casts In numerous decisions 
concerning the v iliditv of pitents conncited with 
olectriiitv and mechanics the senate of the supreme 
German court of justiet follow td Sell ill s opinion In 
const |uenee of his far reaching scientific knowledge 
tnd thorough undeist inding ot technical questions, 
Scholl exerted n ic it influence upon the development 
of industrv Industri il c irtles is well is his colleagues 
and pupils will be much afflicted hi the loss of this 
distinguished man 

Wn ie„rct to announce the following dtiths 

IJr 1 Beckmann on July 1 igt I seventy \n 
appreciative note on his life and work appeared in our 
issue of Julv 21 p 109 when the occasion of his 
se ventietli hirtlid ly celt hr iticl on July 4 was recorded 

Prof L Hiltncr president of the Bavarian 
Botinieil Institute on June 0 

Prof I W D Ilolwiy of the University of 
Minnesota known for lus work on the rust fungi 
on March 31 aged seventy 

Prof F Krattt professor of chemistry at Heidelberg 
aged seventy one 

Dr Josef JNevinny piofcssor of pharmacology and 
pharm icognosy at the University of Innsbruck aged 
seventy 

Prof J P I anglois of the Conserv itoire national 
des Arts et Mt tiers and editor since 1910 of the 
Revue gtnirale d< s Sciences on June 17 

Dr J G Rutherford chairman of the International 
Commission on Control of Bovine luberculosis and 
Canadian deleg iteatthe International Institute of Agri- 
culture at Rome m 1908 on July 24 aged sixty five 
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Current Topics and Events. 


The problems of physics are manifold and tend to 
increase in number and m difficulty Tifty years ago 
there was a general feeling that we hid only to 
proceed steadily m the application of familiar 
dynamical principles to explain all the phenomena of 
inanimate nature Some men of science would have 
included in such an explanation the facts of anim ite 
nature as well How different is the position to day ! 
Sir Oliver Lodge m the illuminating address which 
appears as a supplement to this issue expounds the 
difficulties and perplexities which now face the 
natural philosopher summing them up in the two 
words ether and electrons The relativist 

may for his own special purposes ignore the tthcr 
but Sir Oliver claims that as we find ourselves 1m 
bedded in ether and matter it is necessary to take 
stock of our position and consider how much it is 
possible to ascertain as to ethenal properties The 
outstanding problems of our time that of radiation on 
one hand and of atomic structure on the other has c 
been it least partially solved by the electro magnetn. 
theory of ( leik Maxwell and the electron theory which 
owes so much to his successors at the Cavendish 
I aboratoi y But the still greater problem >of relating 
these theories s itisfactonly to one another anl t» 
the disquieting results embodied in the nudem 
theories of quanta and rclitivity still aw tits th< 
revealing power of the master mind 1 he acceleration 
of in electron generates waves In photoelectricity 
we find that radiation can fling out an electron with 
a surprising amount of energy "there is thus a 
remarkable reciprocal relation between light and 
electrons With characteristic bol lness Sir Oliver 
Lodge tackles the relitions between radiation anl 
matte r and suggests — in the form of a question it is 
true — that the actual generation of an electron by 
means of light is not in altogether impossible idea 
The suggestion is perhaps not entirely new but it h is 
never been stated with such e harness and force an 1 
deserves the serious consideration of scientific tlunl ers 
Ir is a remarkable fact that despite the immense 
advances in our knowledge of 1 actcria as the causativ e 
factors of infective disease the viruses of the eminently 
contigious cxanthematic diseases have not been 
unmasked The causes of measles scarlet fever 
small pox clucken pox and typhus have not been 
found with certainty Naturally a great many 
researches have been earned out to discover these 
unknown causes and in the earlier days of bocteno 
logy many micro organisms were inenminated which 
are now known to be accidental contaminations or 
are accessory to the mam cause The history of 
investigation on scarlet fever illustrates this admir 
ably Cocci of diverse kinds bacilli and even 
protozoa have been alleged to cause the disease 
The most recent report comes from Italy where it is 
alleged that di Cnstina of Palermo and Carolia of 
Rome have discovered the germ of scarlet fever in 
the form of an ovoid diplococcus Trom what we 
know of bacteria m disease it is improbable that 
the exanthemata are due to microbes of this class 
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The contagiosity the eruption and the high degree 
of immunity point to a special class of diseases differ 
mg altogether from the bacterial infective processes 
Hektoen (1923) has recently published in interesting 
historical research detailing the various attempts 
which have been made to transfer scarlet fever 
intentionally to man and he considers it very doubtful 
wlitther this has ever taken place Ihis is remark 
ible when one considers the else with which the 
disease is tT insmitted under natural con litions 

1 11E Rothnmsted Experimental Station is one of 
the Institutions to which the T mpiro Cotton Growing 
Corporation has made a grant of ioooI for five years 
for the development of research work likely to be of 
importance in relation to problems connected with 
cotton growing It is evidence of the enlightened 
outlook of tho Corporation to reseirch that the grant 
is free from any restrictions likely to hamper the 
progress of the work The money will be employed 
m increasing the staff anl equipment of the Soil 
Physics Department in order th it more rapid progress 
may be made in the study of the fundamental 
physical properties of soil Special attention will be 
devoted to the water relationships m view of their 
importance in districts where cotton is grown The 
elucidation of these principles is necessary before 
trustworthy advice can be given to the growers 
md conversely the practical pro! lems that the local 
experts arc expected to solve often present points 
that can only be answtre 1 after mvestig itions in a 
research liboratory under controlled conditions 
The function of the boil Physics Department at 
Roth imsted will be to undertake these investigations 
is part of its stud\ of the fundamental properties 
of soil I he Department will ict as the headquarters 
of those nun on stuly leave who wish to hscuss 
snl problems arising in the course of llmr work and 
thev will bo prov ided with facilitic f jr 1 xpcnmental 
investigations 

I Mi Polish Ihysical Societv was ft mi led in \pril 
1 j2o with five brinch sictions in Warsaw Cracow 
I w6w Wilno and 1 iznaA respect ivilv Prof 

I adislas N it in son of the J igelloman Umv ersity of 
Cracow was the first president of the Society for 
the period 1920 .3 and 111 the general issemblv htld 
in Warsaw in April last Prof St Picnkowski was 
elected president and l’rof Nalanson vice j resident 
1 he first p irt of the Society s Transactions referring 
to the period 1^20 21 has been recently issued It 
is an interesting volume containing a number of 
important contributions There is an obituary 
notice of Prof lad Godlewski l’rof Natanson s 
presidential address and a number of papers on 
the diffusion and scattering of light especially m 
w iter by Prof Cz Bi ilobrzesKi on discharge m 
electrodeless tubes by Prof J Wierus/ Kowalski 
on the spectra of iodine vapour by Mr Landau 
Ziemecki on the magnetic anomalies in Poland by 
Prof St Kalmowski on the electrometric study of 
radioactive fluctuations by Messrs W ertenstein and 
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Muszkat on the equilibrium of a radiating gaseous 
sphere by Mr W Pogorzelbki The original text is 
m Polish there is however, a French translation or 
rdsumd of every item The Society has about 120 
members and its address w 69 Ho/a Street Warsaw 
Poland By strenuous and careful work the Society 
should do much to promote the progress of physical 
science in Poland 

On September 17 30 the American Association 
for the Advancement of Science will meet it Los 
Angeles with the Pacific and South western Divisw ns 
and a number of other societies are also gathering 
at the same place The path of totality of the total 
eclipse of the sun on September 10 passes close by 
J os Angeles so many distinguished astronomers who 
have journeyed to the neighbourhood for obscrv 
mg the eclipse are expected at the meeting Ac 
cording to Science Section D (Astronomy) is to hold 
joint meetings with the American Astronomical 
Society and the Astronomical Society of the Pacific 
at tho University of Southern California at the 
Mount Wilson Observatory and at the California 
Institute of I echnology A symposium on bclipses 
and Relativity at which Dr W W Campbell 
president of the l mversity of California Dr C L 
St John of Mount Wilson Observatory and T)r 
S A Mitchell of the University of Virginia are to 
deliver addresses his been arranged for the opening 
day of the meeting 

Xoius on whose letters in the Wimbledon 
Borough News \\ e commented in our issue of J unc 30 
p 889 has iddressed to us a further letter in which 
he renews his protest against the by pass road pi inned 
alongside Beverley Brook and bespeaks our sympathy 
for the human users of Wimbledon Common no less 
than for the other animals Unless the whole of the 
1 itzgeorge estate is bought for the public (a somewhat 
hopeless hypothesis) there will be roads of some kind 
and we are not aware of any scheme better th in tliat 
which was reached by representatives of the vined 
interests concerned It has we understand been 
proposed that 1 belt of trees shall be planted to screen 
the road a practicable measure which h»s our full 
support No excessive stream of motor ears is 
anticipated and indeed our own experience of 
Wimbledon Common is thit small boys and the 
scatterers of paper arc more destructive of its natural 
peace and be iuty than is any of the high road traffic 

It is cunous how often scientific announcements 
made in British journals are overlooked by the 
general Press at home but appear later as messages 
from our own Correspondent abroad An" 
example of this is a message from tlu New \ork 
correspondent of the 7 imes j ublishcd in the issue of 
July 30 upon the discovery by Prof J B Collip of 
an insulin like plant hormone to which he gave the 
name Glucokimn The discovery was described 
by Prof ( olhp 111 Naturf of April a8 p 371 It 
seemed scarcely worth while therefore to cible from 
New York that it was announced here y esterd iy by 
Prof J J Wiltman of the University of Minnesota 
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through the American Chemical Society especially 
as Prof Collip s own letter of three months ago 
provided much fuller information 

Mr Alec Ogilvie has been elected chairman of 
the Royal Aeronautical Society for the year 1923- 
1924 in succession to Prof L Bairstow 

The Secretary of State for the Colonies has 
appointed Lieut J R Stenhouse to be master of 
the research ship Discovery which as announced 
m Natc rl of Apnl 21 p 540 is to proceed to the 
neighbourhood of South Georgia and the South 
Shetlands in order to obtain scientific evidence 
bearing on the whaling problem*^, 

With reference to a note m Nature (July 7 p 19) 
on the work in archeology of the late Prince ^of 
Monaco Mr 1 bawcett writes that while the excava- 
tion of the caves and the collection of the relics are 
due to the Prince the building in which they are 
stored was constructed through the liberality of the 
late Sir Thomas Hanbury of I a Mortola 

The Department of Scientific and Industrial 
Research requires 1 research engineer to take charge 
of the Building Research Board s Experimental 
Station East Acton Candidates should be honours 
graduates in civil engineering or possess equivalent 
qualifications and if possible have had experience 
in research m building materials and construction 
Applications with testimonials etc must be made 
m writing by at latest August 20 to the Secretary, 
Department of Scientific and Industrial Research, 
16 Old Queen Street S W 1 

Appi ications ore invited for the Yarrow scholar- 
ships in connexion with the Institution of Civil 
Engineers The schol irships vary 111 v alue from 30/ 
to 100 1 per annum ind are optn to British subjects 
who desiring to become engineers lack sufficient 
means to enable them to pursue their practical or 
scientific training ihc regulations concerning the 
scholarships ire ot tamable from the Secretary of 
the Institution of Civil Engineers Great George 
Street Westminster S W r I he latest date for 
the receipt of applications is September 30 

Thf following awards have been made by tho 
Royal College of Physicians rhe Baly gold medal, 
giv en cveTy alternate y ear to the person who shall be 
deemed to have most distinguished himself in the 
science of physiology during the two years immediately 
preceding the award to Mr J Barcroft the Bisset- 
Hawkins medal bestowed tncnnially on some duly 
qualified practitioner who is a British subject and 
who has during the preceding ten years done such 
work in advancing sanitary science or in promoting 
public health as m the opinion of the College deserves 
special recognition to Dr f M I egge IheHarveuui 
Oration on St 1 uke s Day will he delivered by Prof 
F H Starling 

In connexion with the visit of members of the 
Society of Glass Technology to France during the 
first week of July two meetings with French glass 
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manufacturers were held on Monday July 2 In the 
morning the visiting party was received bv the 
Chambre Syndicate des Mattres Verrenes and was 
welcomed by its president M L Houdaille who 
described to the visitors how the French glass manu 
facturers are all united in one body — the Chambrc 
Syndicale— which is divided into six sections repre 
seating venous branches of the industry Ihe work 
of these sections is organised m such a way as to 
prevent ruinous competition between members an 1 
at the same time encourages individual research and 
development In the afternoon a joint meeting was 
held with the Soci6td des Ingdmeurs Civils in the 
course of which the following papers were presented 

La Mdthode Scientifique dans 1 Industrie ly 
Prof H 1 0 C ha teller Les Verres Opaques et 

Colotds et les Glacures Cdramiques de M6me Espice 
by Dr A Granger La Dilatation des Verres et 
Crutaux by M Lafon Specifications for Glass 

Products by Prof W E S Turner Improve 

ments m the Design of Recuperative Glass Pot 
Furnaces by Mr T Teisen and The Physical 
Properties of Bone Oxide Glasses by Mr S Fnglisl 
and Prof WES Turner During the week visits 
were paid to glass works at St Denis Rheuns 
Chantereme St Gobain Chauny and Cirey A visit 
was also paid to the sand quarries at Nemours and 
to the forest and castle of F ontaineblea u Altogether 

some thirty British members of the Society and their 
friends took part m the visit Encouraged by the 
success of this and the visit in 1920 to America it 
is^imiposed to arrange- other tours as opportunity 

A mfmorandum regarding the probable amount of 
monsoon rainfall in 1923 was submitted in the e irly 
part of June to the Government of India by Mr 
J H 1 ield officiating Director General of Obscrvi 
tones For the purpose of a forecast of the monso >n 
India is divided into five sections ml the several 
conditions which are favourable for the vinous 
sections are given — the conditions ranging over a 
large part of the globe and at different seasons of 
the year It is noted that a marked feature of the 
weather in May was the comparative absence of 
temporary advances of the monsoon in the Arabian 
Sea where the monsoon proper was behind time 
Details are given of the influencing conditions m 
different parts of the globe and from these it is 
concluded that there would be somo delay m the 
establishment of normal monsoon conditions within 
the Indian area but it was estimated that the leliy 
was not likely to be prolonged With regard to the 
total amount of monsoon rainfall it seemed that in 
the Peninsula there should be a small excess with 1 
corresponding excess m Mysore and Malabar Tor 
northern India and Burma no forecast could be 
“sued Recent telegraphic communications from 
Bombay received in the middle and towards the end 
of July state that the agricultural outlook is now 
satisf actory over almost the whole of the Bombay 
Presidency where enough or more than enough ram 
has fallen nearly everywhere According to usual 
custom a further monsoon forecast will be issued 
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in August past experience shows that the earlier 
forecast issued in June is usually on the whole the 
more successful 

A mural tablet to the memory of the great 
naturalists and lifelong fnends — Frederick Du Cane 
Godman and Osbert Salvin— was unveiled at the 
Natural History Museum on July 28 by Ixird Roth 
schtld and was accepted by the Archbishop of 
Canterbury on behalf of the Trustees of the British 
Museum Upon the death in 1919 of Godman who 
was for many years a Trustee and a generous bene 
factor to the Museum a Committee was set up with 
the object of placing m the building a memorial to 
him and to Salvin who had died in 1898 and it was 
decided to use the balance of the money collected as 
the nucleus of an exploration fund for the benefit of 
the Museum to this Fund Dame Alice and the 
Misses Godman later added the sum of 5000 / The 
memorial was designed by Sir Ihomas Brock and 
after his death the task was completed by Mr Arnold 
Wright Godman and Salvin both of whom were 
fellows of the Royal Society will be remembered for 
the remarkable work entitled Biologia Centrali 
Americana which was planned by them and finally 
completed by Godmin after Salvin s deith It 
consists of sixty three volumes the first forms the 
introduction fiftv one deal with zoology five with 
botany and six wtLh archaeology Tor the work the 
nd of many speci ilists was called in but C odman 
and Salvin themselves undertook the chapters on 
birds and liurnal lepid iptera The whole of their 
marvellous neo tropical collection was presented to 
the Natural History Museum many of the spt miens 
they had themselves collected duni g their travels 
in Central America and Mexico In ad hti n 
Godman s gifts to the Museum were many and 
valuable The tablet hangs on the wall at the head 
of the mam stairs in the Central Hall 01 the cast side 
of the statue of Darwin 

The Report for the year 1922 of the National 
Physical I aboratory extends to 227 pages and is 
provided with an index of 2 j pages Sufficient 
information is given to allow the reader to understand 
the methods in use at the I aboratory and to follow 
the advances mode The diagnms and illustrations 
add materially to the value of the rep >rt from this 
point of view Thi number r f tests made during the 
year is still on the down gr ide as one would exj ect 
from the statistics of trade The vanois research 
boards anil government leparlments continue to 
depend on the Laboratory for the con luct of the 
investigations they lmtiite but the Fxecutive Com 
mittee has found it ad% isabic to appoint a research 
committee consisting Of Sirs J J Thomson W H 
Bragg and F Rutherford 10 assist in the organisation 
of research at the Laboratory This committee has 
made valuable suggestions as to the future work and 
needs of the laboratory There have been few 
changes in the senior staff during the year and those 
that have taken place are due to other government 
departments claiming men with special knowledge 
An extension of the metallurgy building which had 



NATURE 


17S 


[August 4, 1925 


included the author establishes the important strati 
graphical fact that there is no single definite per 
sistcnt and easily recognisable sandstone correspond 
ing to the formerly so called Dakota Sandstone but 
that a group of sediments to which the name Dakota 
is given represents successive accumulations of sedi 
ments near the strand line of an advancing Cretaceous 
sea presumably Upper Cretaceous but not neces 
sanly so Hence the group differs in age from place 
to place according to the turn taken by the advance 
of this strand line across intervening distances 

Wi Aim r ai I ai mouth in 1922 — halmuuth 
Observ itory has recently issued meteorological notes 
and tables for the year 1921 prepared by Mr J B 
Phillips superintendent of tne Obscivatory The 
mean barometric pressure for the year was 29 )6 in 
which is o 02 in below the normal The mercury 
reached a maximum height of 30 79 m during 
November which is also the highest November 
reading < n record since the commencement of 
observations in 1871 The high pressure system 
associated with this reading prevailed from November 
10 until December 15 In July the barometer fell to 
28 98 in which is the only record with the barometer 
below 29 in in July Temperature reached its 
highest reading 75 0 F on May 31 and the minimum 
28® h on March 23 fhe summer was cool the 
day temperature registering 70 I or ibove on 6 
days only 4 in May and one in June and September 
respectively Bright sunshine for the year registered 
1663 hours which is 90 hours less than the normal the 
brightest month was May with -60 hours of sunshine 
and the leist sunny was December with 48 hjurs 
Rain fell on 21 1 days yielding a total of 4s 75 in 
which is o 1 4 in more than the normal December 
which is 11 jrm illy the wettest nnnth of the yt ir 
had the highest monthly r unfall amounting to 

8 02 in of w hich 7 64 in fell in the last 16 days 
During the jtar the equability of the climate of 
Ialmouth withstood two sevtre tests In an 
exceptionally oil pc nod at the beginning of April 
of 108 stations in the British Isles it was one of 

9 at which the temper vture did n >t fall below 34° b 
and during a hot spell from May 21 to 24 when 
temperatures above 8o° T were geneial on the coast 
the maximum did not rise above 68 J 

Comm) rci vl Production or Oxygln — The 
Chemical l rode Journal for June 15 contains an 
account of 1 long 1 aper by Mr 1 C inipbcll 1 ini lyson 
on Industrial Oxygtn which was read before the 
Institution of Chemical Engineers The aim of the 
work wis to find a means of producing oxygen 
industrially at a price of is per 1000 cn ft Ihis 
was not revlised but a large number of possible 
methods were tried some of which were found to be 
quite practicable ( homical methods are impossible 
as they "'re invariably too expensive the most 
promising method is based on the differential solubility 
of oxygen and nitrogen under pressure in diflerent 
liquids Mr Tinlayson remarked that the discovery 
of a more suitable solvent might put the matter m 
a very different light It will be recalled that this 
method was used with water as a solvent by Mallet 
half a centurv ago 

Recording Water - lfvi ls Flectricat ly — A 
new form of electric transmission for long distance 
indication of variations in water level and similar 
purposes has been devised and put on the market 
under the designation of the Telechron transmitter 
The drawback in regard to systems of electric trans 
mission in such cases is that dependence has to be 


placed on the unfailing action of the receiver to record 
the senes of impulses sent out from the transmitter 
With the ordinary electro magnetic apparatus, 
owing to difficulty in exciting the magnetic field 
with sufficient promptitude there is a possibility of 
failure to transmit signals which succeed one another 
rapidly In other words the receiver and trans- 
mitter are liable to get out ot step In the Tele 
chron instrument signals are transmitted at a 
constant rate independent of the speed of movement 
of the float or other actuating agent the impulses 
are accumulated by the transmitter and are de 
spatchcd in sequence at a rate within the capacity 
of the receiver to record them It is thus possible 
for a float to make a rapid rise without the omission 
in the recorder of any one of jfae i mpulses m the 
senes generated E alls m level affflffhaily accounted 
for and when alternations take place rapidly the 
instrument records the net difference w either sense 
It is possible to store up any number of impulses in 
the transmitter though for practical purposes it is 
only necessary to provide for a hundred revolutions 
of the counter Should the circuit by any chance 
be broken or the battery fail the transmitter auto 
matically sets itself and the receiver in step on the 
restoration of the current There are other possible 
applications of the 1 elechron besides the long distance 
record of water levels it is i trustworthy telegraph 
to indicate the position of a ships helm or of a 
lock gate or other moving object It can also be 
adapted to the purpose of recording the pressure 
in gas mams The apparatus is mtroduced by the 
Telechron hicctnc, transmitter Company of sa 
Victoria Street S W 

Lumintsclnce —Luminescence as defined by 
Wiedemann includes all cases of radiation except 
those due to temperature alone In this sense the 
term is used in the valuable report published as a 
Bulletin of the National Research Council of the 
United States entitled Selected Topics in the tield 
of Luminescence I he report which is the work of 
Prof b Merritt L L Nichols and ( D Child covers 
a wide range but most of the topics chosen for dis 
cussion are connected with fluorescence and phosphor 
escence Prof Merritt who is responsible for the 
greater part of the volume contributes an important 
chapter on theories of luminescence dealing with the 
work of Lenard Kowalski Kennard Baly and Pemn 
A perusal of this chapter confirms the opinion that 
the most important problem at the present time in 
the held of luminescence is that of developing some 
satisfactory and comprehensive theory which may 
serve as an aid in correlating the observed phenomena 
and as a guide m planning new investigations Such 
a theory must link together the varied subjects dealt 
with in later chapters — luminescence at tem- 
peratures luminescence and photo activity and in 
particular fluorescence and chemical change Special 
attention mav be directed to the work of Pnngsheim, 
who after a somewhat extended discussion of photo- 
chemical theories of fluorescence is inclined to decide 
against such theories putting forward certain sug 
gestions in explanation of the chemical changes that 
so often occur in connexion with fluorescence In 
the bibliography of luminescence forming the last 
chapter of the report Dr J A Becker has made a 
serious attempt to mclude references to all books and 
articles on luminescence that have appeared between 
the years 1906 and 1922 References to papers on 
spectroscopic work have been included when as in 
the case of flame spectra they appear to have a 
direct bearing on the theory of luminescent radia- 


xo 2805 VOI. 1 1 2] 



August 4, 1923] 


NATURE 


179 


The Electron in Relation to Chemistry 


r pHE Faraday Society a conference on The 
1 Electronic Theory of Valency held at Cam 
bridge on July 13 and 14 may be regarded as marking 
a new stage m the welding together of physics ina 
chemistry which has been so notable a feature of 
the recent history of these two sciences The con 
ference was attended by about 120 delegates from 
different universities about half of whom were drawn 
from outside Cambridge Some forty visitors were 
entertained in Trinity Hall through the kindness 
of the master and fellows to whom a deep debt of 
gratitude is due for contributing in this way to the 
pleasant social features of the conference Ihe 
foreign guests included Prof ONI ewis Prof 
W A Noyes Prof Lyman and Prof Victor Henn 
of Zurich the physicists included Sir J J Thomson 
Sir Ernest Rutherford Sir William Bragg Prof 
Barton Prof W L Bragg Prof Porter Prof 
Ran lane Dr F W Aston and Mr R H howler 
the chemists in addition to Sir Robert Robertson 
the president of the haraday Society included Sir 
William Pope Prof Heilbron, Prof Lapworth Prof 
I owry Prof Robinson Prof Snuthells Prof Thorpe 
Mr C R Bury Dr 1 lurscheim Dr W E Garner 
Dr Henstock Dr Kenner Mr W H Mills Mr 
L K Rideal ind Dr N V Sidgwick 

The conference was held in the new Department 
of Physical Chemistry which is housed very ip 
propnately m a block of buildings Ivmg between 
the Chemical T iboritory in Downing Street and tht 
Cavendish I aboratory in 1 ree School Lane These 
buildings which were formerly m the occupation of 
the Department of Engineering now provide ideal 
quarters for work in physical chemistry They 
have been completely refitted and are admirably 
suited to their new use they are also so com 
modious that there is a reserve of floor space wluch 
has been loaned to workers from other departments 
pending the time when it may be required for further 
extensions of physico chemical work lea was servt 1 
before the conference opened in the large laboratory 
of the Hopkinson wing which was erectel in 19 > > 
as a memorial to the late Prof Bertram Hopkinson 
and his son while the discussions were held in the 
lecture theatre adjoining 

The hnday afternoon session dealing mainly with 
the application of the electronic theory to the problems 
of inorganic chemistry was presided over by Sir 
J J 1 homson who in his opening address referrei 
to the fact that while the force which retains the 
electrons in an atom is proportional to the positive 
charge on the nucleus the disruptivo force which 
tends to make them scatter is proportional to the 
third power of their number so that a limit is set 
to the Tiumber of electrons which can be crowded 
mto one atom The law of force is such that when 
the number of electrons is small the octet is a 
particularly stable grouping but with a different 
law of force a sextet might be more stable than an 
octet The problem of molecular structure can be 
attacked most readily by the study of cases of 
substitution thus the electric moment mtioduced 
on replacing hydrogen by chlorine can be calculated 
and measurements of the specific inductive capacity 
of molecules of different types have shown that this 
moment is constant in magnitude 

Prof G N Lewis, in presenting his paper on 
' Valence and the Electrons directed attention to 
the reconciliation which has recently taken place 
between the views of physicists and chemists in 
reference to the structure of the atom Since 
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physicists have now adopted a model m three 
dimensions it is possible to regard the orbit of the 
electron as having a fixed orientation although the 
electron itself is in rapid motion The chemists 
theory of static electrons has therefore been merged 

? uite naturally into a scheme of stitic orbits Prof 
ewis directed attention to the fact that in Bohr s 
atomic structures eich of the rare gases from neon 
to niton and all the stable element iry 10ns possess 
eight elections in the outer shell thus affording full 
justification for what came to be known as the 
octet theory The fundamental phenomenon of 
chemistry is however the formation of pairs of 
electrons and of some hundred thousind known 
substances only about half a doren contain uneven 
numbers of electrons This pairing may perhaps be 
due to magnetic forces since unpured electrons 
always give rise to a magnetic moment When four 
o£ these electron pairs ire grouped at the corners of 
a regular tetrahedron the still more stable configura 
tion of the octet is obtained 

Prof Lewis attaches & reat importance to the view 
that the sharing of a pair of electrons constitutes a 
chemical bond between two atoms When this bond 
is broken the electron p ur usually remains itt iched 
to one atom which acquires a negative chirge while 
the associated atom (which loses its share of the 
electron pair) icquircs a positive charge on disruption 
I his contrast is described in Langmuir s nomenclature 
as the conversion of 1 covalence mto an electro 
valence and most Lnglish rt lders have iceepted 
this nomenclature as in. essential fe iture of the 
Lewis 1 angmuir hypothesis ITof I ewis how- 
ever regards the ionised bon l as being no longer a 
liond at all ind even objects to the use of the term 
valence to express the electric il state of the 
atom although for nearly seventy years bismuth and 
aluminium have been described like phosphorus and 
nitrogen as terv ilent elements 

The two following papers by Mr K H howler on 
Bohr s Atom in Reference to the Prol lem of 
Covalency and bv Dr N V Sidgwick on The 
Nature of the Non polar Link wtre of interest as 
exhibiting two parallel lines of thought in the applica 
tion of Bohr s theory of the strut lure of atoms to 
the unsolved problem of the electronic structure of 
molecules Tho close agreement I et ween the con 
elusions reached on tins subject it Oxford and at 
Cambridge is noteworthy As might perhaps have 
been anticipated the Cambridge physicist was much 
more apologetic than the Oxford chemist since he 
evidently realised more fully the risks that must 
be taken when forsaking tile mathematic il concepts 
verified by observations of spectra on which the 
structure of the atom is based for purely qualitative 
conceptions of molecular structure which are at 
present beyond the range of mathematical analyses 
and of experimental verification The chemist on 
the other hand boldly translating the share 1 electrons 
of Lewis mto shared orbits (compare Dr N P 
Campbell s letter in Naturl of April 28 p 561;) was 
ready at once to gather a harvest of new conceptions 
from this speculative extension of Bohr s theory A 
study of the printed papers shows however no 
important discrepancies between the views of the 
two authors as to the results of extending the theory 
of orbits fro'm atomic to molecular structure 

In the discussion following upon the reading of 
these papers Sir J J Thomson pointed out that two 
electrons are not necessary to make a bond since 
H,+ is one of the most persistent aggregates met 




i8o NATURE [August 4, 1923 


with m positive rays although there is only one 
electron left to hold the two protons in combination 
To this Mr Fowler replied that although this may 
he stable for an indefinite penoi m a vacuum 
aggregates of this type appear to be quite incapable 
of resisting chemical combination — perhaps because 
an odd electron passing from one nucleus to the 
other would impart an electrical charge alternately 
to one itom and the other giving nse to an unstable 
condition which would be p irticularly ready to 
indcrgo chemical change 

Prof W A Noyes after reviewing briefly the 
history of the levelopmtnt of the theory of 10ms iticn 
laid stress on the fact that the distinction between 
polar and non polar union is one of degree and not 
of kml the funlimentil factor in both types of 
union being the pairing of electrons 11c also hrcctcd 
attention to the fact that the elements such is 
lithium solium potassium rubidium and crsiuin 
which ire monoitomic in the giseous condition ate 
exactly those which have a single valency electron 
in the outer shell 

Sir William Bngg made ail important statement 
m reference to the lengths jf the carbon chains in the 
fatty ici Is in 1 esters p « h uldition il carl* n it >m 
in the ilcohrl 1 1 heal incrnses the length f the 
carbon chi in by 1 .1 \ U but for the aci 1 1 1 lical 
the average increment is onlv o j7 ^ l This 
remarkable result can be explainc 1 while m 1111 taming 
a fixed distance of 1 ■; l L between the cart on 
atoms by issunnng in the ilcohol siie of the m le 
cule » simple zigzagging of the chun of it 111s 
with a fixe 1 tetrahedral uiglc of 103 .8 the l ranch 
mg of the elnui Icing to the left and right alter 
natclv The incrcmtnt 11 the acid side of the chun 
can be explained by assuming the form ilioti t f a 
zigzag chain of another type the deflexions being 
in the or ler T T RRI T etc instead of 1 RLRLR 
These two forms of zigzag appeal to be initi it«* 1 by 
the two types of oxygen linking in the CO O 
group in 1 the n to be rigi lly ni unt uned in the two 
chains Ihc structure suggested on the acid side of 
the molecule may explnn the alternation of physical 
properties observe 1 in the well known odd in 1 even 
senes of acids since the increment of length is 
alternately pirillil to the chain and inclined at an 
angle of 10 ) 28 to it 

At the close of the session 1 rof Victor Henri ina 1 c 
a bnef conitnunic ition 111 antmp ition of the lm 
portmt paper which he delivered on the following 
dav The discussion took place under topical 
conditions which were so extreme thit the session 
was adjourned before the discussi >11 hil become 
completely informal \n informal discussion w is 
however earned on in the cooler itmosphere of the 
evening in the fellows garden of Trinity Hill to 
which some sixty delegates adjourned after lining 
together in the Ilall of the College The bringing 
into direct personal contact of workers who had 
previously known one another only bv correspondence 
or by reading one mothers published commumu 
tionB was a most valuable feature of the conference 
and full advantage was taken of the opportunities 
thus presented 

The discussion on Saturday morning of the ipplica 
tions of the electronic theory of valency to orgimc 
chemistry was presided over by Sir Robert Robertson 
In opening the discussion Prof T owry urged that 
the electron has come to stay and that sooner or 
later organic chemists must take into consideration 
the electronic structure of atoms and molecules 
These may prove to be a mere translation into a new 
language of the structural formulae of Kekole and 
van t Hoff giving nse to a new nomenclature but 
NO 2805 VOL 1 1 2 ] 


to no new conceptions This is however unlikely 
in view of the enormous advances that have followed 
from the discovery of Dalton s atom and of each 
fresh detail of its structure The electronic theory 
of valence has already made a contribution of real 
value by discriminating between two types of valency, 
since a single bond can now be classified as depend 
mg either upon electron sharing or upon electron 
tr insference I’rof I owry s own contribution had 
consisted 111 the suggestion that a double bond may 
assume a form m which one linkage of each type is 
present This has led to a number of novel con 
elusions which have been set out in a paper published 
111 the April number of the Journal of the Chemical 
Socictv and in a paper on Intramolecular Ionisation 
111 Organic Compounds contribu ted to the present 
discussion 

In summarising a second paper on lhe Trans 
mission of Chemical Athmtv by Smgle Bonds Prof 
Lowry raised the question as to how many types of 
valency the chemist would wish the physicist to 
provide mil how m my different mechanisms must 
be mvente 1 to account f ir tin tr insmission of chemical 
afhnities tlirough chains of atoms Pi of 1 owiy be 
lieves tli it onlv two tvpcs of valency art necessary 
and tint principal and subsidiary valencies partial 
valencies conjugated double bon Is cirbomum bonds 
mobile hy lrogcn atoms centric bon Is and para 
linkages in ircnntic cotnpnmds arc all mimfcsta 
tions of those electrostatic forces which 1 angmuir 
describes as electros alcnce In the same wav the 
unidirection il gencril ettect and the vltemiting 
effects observed m conjngitel chains ippeir to 
account fer nearly all the phenomena observed in 
tbi tr insmission of chennc il affinity I apworth and 
1 luischcmi have sugg stc 1 cists in wl ich lltemating 
effects appear to be produetd in chi 111s of single 
atoms 1 ut other explanations (such as the stcric 
effects described bv Sir William Bragg) appear to 
be capable of accounting for most of these olwervi 
tions md further cvi lence ls ncccle 1 before a third 
mechanism of transmission ncid be admitted The 
evidence now brought forward bv 1 apworth and 
Robinson nuy perhips preside the unexplained 
residue of observation which svould make such a 
mechanism necessary Prof T owry s paper also 
contunel 1 vindic ition of Vorlander s view that 
when its direct neutralising iction is eliminated, 
the iraino group possesses well lchne 1 icylous pro 
perties it is therefore no anomaly for an amino 
acul to be stronger than the fatty acid from which 
it is derived 

Prof 1 ipworth in commumc iting a paper on 

Some Recent Contributions to the Theory of 
Induced Alternate Polarities in a Cham of Atoms 
descnlxxl six different theories which hive been put 
forward in order to account for these phenomena 
In criticism of the previous speaker ho stated that 
he himself twenty years previously emphasised the 
tendency of organic compounds to assume a homo 
geneous m place of a heterogeneous distribution 
of valency This is precisely the same phenomenon 
that Prof I owry discussed under the heading of 

Crossed Pol inties As evidence of alternate 

lan ties in chains of itoms held together by single 

nds he quoted the biochemical oxidation of butync 
acid to p hydroxybutyric acid ^nd then to aceto 
acetic acid T his case has also been quoted in 
dependency by Robinson 

Prof Robinson contnbuted a paper on Octet 
Stability m Relation to Onentation and Reactivity 
in Carbon Compounds He directed attention as 
Prof I apworth had done to the fact that optical 
activity is often preserved m chemical changes 
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although if the intermediate stages are those whnh 
are conventionally postulated tnc optical activitv 
must necessarily disappear since the lnterruedi itc 
product would be symmetrical I he preservation 
of asymmetry can however be explained by means 
of partial valencies through which the asymmetry of 
one atom is main! lined until it has been stabilised 
again either m the same atom or in a different one 

The bearing of the theory of polarity on the re 
activity of organic compounds was discussed by Mr 
h. K Ridcal and as illustrating this aspect of the 
problem Mr K G W Nornsh described sonic 
experiments which he has lust earned out according 
to which the union of c thylcni and bromine is almost 
stopped by enclosing the mixed gases m i vessel 
lined with paraffin w ix whereas m contact with the 
polar surface of a glass vtssel combination tikes 
place rapidly 

In the general discussion to which about i do/cn 
different speakers contributed Prof J 1 Thorpe 
urged that the theory of polinty expluns every 
tlung but predicts nothing in marked contrast to 
van t Hon s stereochemistry winch made organic 
chemistry into the most exact of all the sciences 
This contention was strenuously denied by Mr 
Burkhardt from the Manchester laboratory and by 
Profs Noyes 1 apworth Hcilbron md Robinson 
who proceeded to put on record two dthmtt pro 
dictions in order to get over the difficulty that under 
normal conditions the prediction and the verification 
arc published together so that the reader cannot be 
quite certain which re illy c ime first I)r I lurscheim 
also replied m a very vigorous manner to the cnti 
cisms by Prof 1 owry of Ins views m reference to the 
influence of substitution on the strength of carboxylic 
acids and urged that in scvtnl ex unplcs the forma 
tion of intern il salts which h id been suggested as in 


alternative cxplan ition by Prof I owry cannot in 
fact taki pi ice Prof I ewis directed attention to 
the fact th it the breaking of i double bond does not 
necessarily get nd of cis ind Iran s isomerism even 
if free rotation can take place ind in support of 
this view Mr Bury quoted the fai t th it quadrivalent 
sulphur compounds retain their optical ictivity even 
when one of the four groups is ionised 

In the final session of tilt tonfi rente Prof \ictor 
Henri presented a piptr on Molttular Polarity 
deduced from the Studv of Absorption Spectra 
T his proved to be a most remark iblc contribution 
in which the ipplication of consider itions based on 
the quantum theory led to the conclusion that 
quantified motion may occur m electrons itoms or 
molecules giving rise to broad ihsorption bands 
n irrow absorption bands and a line structure of 
these bands respectively By making use of a 
source of continuous ultr i violet light Prof Henn 
has been able to study tlic fine structure ol the 
absorption binds of a large number of lompounds 
ind in some instances to measure is many is two 
thousand bands in the fine structure A large 
number of photographs were shown to illustrate the 
various types of ibsorption spectra Prof Henris 
paper produced a very profound impression by the 
masterly cliiractcr lioth of the theory and of the 
experiments which he described It iniy well mark 
a new era m the history of absi rption spectr i In 
apologising to Prof Henri for the fict thit the 1 ite 
hour did not allow of an opportunity for discussion 
the president added tint the question of holding a 
general discussion on absorption spectra is already 
under consideration by the council of the I lnday 
Society ind Hut stall a discussion would allow of a 
fuller consideration of the view which Prof Henri 
had put forward 


International Conference of Phytopathology and Economic Entomology 


'T'HE first Intimation il Confcicncc of Pliytopitho 
■* logy md Economic Lntomology wis held in 
Holland on June 24 July 2 by the kind invitition of 
the Netherlands Government in co operation with tlu 
authorities of the various lalxiratoi ics and institutes 
conducting work on agncultur il phytopathology m 1 1 
entomologv The Conference was noteworthy is 
being the first occasion on winch phytopathologies 
and entomologists from all countries have been 
invited to meet together to eliscuss matters of inutu il 
interest Prof H M Ouanjer of Wageningen pre 
sided o cr the C onfcrcnce while Dr I O llowarl 
Chief of the United States Bure iu of I ntomologv 
acted is president of honour l p w irds of 1 5 me mbers 
attended — m addition to the Dutch pirticipants — 
representing some 26 countries A report of the 
Conference giving an account of the demonstrations 
papers rtad etc will be issueel by the Committee 
of Management (obtainable from the Secretary Mr | 
I A C bchoevers of the Netherlands Phyto 
pathological Service W igeningen) but in the 
meantime the following brief account may be of 
interest 

Members assembled at Wageningen on June 24 
when an address of welcome was delivered by Prof 
Kielsira Rector Magmficus of the University On 
the following morning the Conference was formallv 
opened by HE the Minister for Home Affairs and 
Agriculture and during the day members attended 
the inauguration by Jonkhcer van Cittcrs of the 
new Laboratory for Potato Research m which Prof 
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Ouanjer s Depirtnunt is now housed In the 
liboritory ind idjoimng cvjm rim nl station ex 
jienments of grut interest not ibly 111 connexion 
with the virus disevsts of the j it it 1 were m 
spected After spending two cl i\s ni conference the 
members divided into two pirties one visiting 
Groningen and the other Boskoup AMsmccr and 
Haarlem The first partv inspected the prictical 
ipplication of Prof Ouanjer s experiments m the 
selection fields and farm of Dr O Botjes who 
lemonstrated Jus methods of obtaining seed 
jotitocs on a luge scilc entirely free from virus 
tiscases and the second visited nurseries produemg 
ornamental plants shrubs md bulbs at T isse (near 
Hiarlem) they visited Dr van Slogttren s new 
1 iboratory for the study of 1 u}b liseases ind were 
treated to an excellent address ind to demonstrations 
T he two partieseombmcd leirees lg unatthc labor dory 
of Prof Westerdijk Director of the W ( Schollen 
1 hytopatholoRieal I aboratory at Biarn where the 
final papers wtre read md the discussions concluded 
Subsequently H T the Minister for Home \lfairs and 
\gnculture held a farewell reception at the H igue 
ind members were entertained to dinner at Scheven 
ingen Many members rcmainel until the follow mg 
week to take part in an expe dition to the glass house 
district of the Westland 

Within a short space it is impossible to do justice 
to the papers read Two subjects were, however, 
specially prominent— namely (1) the research both 
botanical and entomological which centres round the 
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plant diseases of the virus type and (2) the 
ofiticiency or otherwise of controlling the spread of 
insect and fungus pests from one country to another 
by me ins of a phytopathological service 
Discussions on the latter concerned chiefly plant 
import regulations and qu irantines the point of view 
of the exporting country being ably expounded by 
Mr v m Poeteren who is director of the Netherl vnds 
Phy topathologie il Service The controversi d and 
difficult nature of this subject is well known and it is 
satisf ictory to record that tho following resolution 

llhc represent ltives of ill mtions assembled at 
the International Phytopathological Conference at 
Wagei ingon Jum 2530 iyrs desire to place them 
stives on record as in full agreement with the esstn 
tials of lnteruition il trulc and commerce in living 
plants and pi int products n imely reasonable frte 
doni from all insect pests an 1 plant diseasts < f ill 
kind of m item ils imported into or txported from my 
country 


It should also be mentioned that so greatly im- 
pressed were members with the results of the Con 
ference in bringing about international sympathy and 
co operation as to the control of diseases and pests, 
that it was considered imperative that similar con- 
ferences under the same title should be held in 
future and a sm ill committee under the chair- 
manship of Prof Ouamer with Mr bchoevers as 
secretary was appointed to undertake provisionally 
the duties of arranging for the next conference 
and of dealing with the various resolutions which 
had been passed 

lhis brief summary would be incomplete if some 
referent e were not m uli to the hospitality uid kind 
ness experienced Special mention must also be 
111 ule of the ultnirable manner 111 £|Mak l*rof Quanjer 
earned out his duties as president and the debt 
members owe him for rendenng the discussions clear 
to all by rapid transl ition As secret try Mr 
Schoevers w is untiring working liter illy night and 
cl ly for the good of the Conference 


Sir William Thiselton-Dyer 

iHinm 1 rom British Botanists 


( )N July 2S Sir William Ihisclton Dyer attuned his 
eightu th Inrthd ly m 1 wis the tecipicnt of the 
subjoined letter from bot mists throughout the 
country Sir William s work as assistant director 
of the Koval Botanic Gardens kew un ler Sir 
Joseph Hooker and then as ilucctor for a menu nble 
period of twenty vt irs is so well known that it is 
not nect ss try to refer to the in itiy important things 
he did during his term of oftic< The prest nt condi 
tion of the Girlens inel the prestige of kew all 
over the worll are sufficient testimony t« his il llity 
and prescience We beg to extend to Sir Wilhim 
m his retirement our congratulations and best wishes 
that he may long continue to enjoy his heilth and 
c irrv on his bot uuc il ictivities 

Dl\k Sir Wh u\w 

Hit occasion of your eightieth birthdiy 
alforils us the opportunity of which wc gladly iviil 
ourselves not only of offering you our congratulations 
upon having att uned so vencr ible in age but ilso 
of assuring you of our continued regard and esteem 
In doing so wc who sign this letter do but acknowledge 
our indebtedness to you for the inspiration and 
guidance which we both as teachers and researchers 
have derived directly or indirectly from your own 
eirly work as 1 professor of botany Wc regird 
that work and more especially the courses of practical 
instruction conducted by von at South Kensington 
m the years 187(5 ind 1876 as having inaugurated 
the renaissance of the study of the structure and 
functions of plants which hid been so bnlliintly 
cimed on by British botanists in earlier limes It 
must we feci sure afford you great and justifi ible 
satisfaction to contemplate the marvellous develop 
ment of such studies in this country duiing the years 
that have passed since you quickened them into new 
life 

lhe professorial career on which you had embarked 
so brilliantly was unfortunately as it may have 
seemed it the time brought to a close In your 
appointment to the issistant directorship of kew in 
1875 and your subsequent appointment as director 
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ten yeirs later lhe work tint you were emblcd 
to carry out at kew h is lx en of such nation il import 
ance tint liowivei much we m ly regret the loss 
of the stunul iting influence you would undoubtedly 
have exerted as t proftssor wc all realise the great 
in 1 listing services you have rendered to botinv 
not only from the purely scientific point of uiw but 
also in relition to the development and mtourage 
ment of botanical enterprise throughout the British 
Lnipirc 

Another not ible result of the interest you inspired 
was the successful launching of the 4nnals f hi tam 
which h is come to l>e ont of the leading liotanical 
periodic ds of the world We do not forget that it 
was your enthususm tint turned the scale when the 
question of to hi or not to be hung in the holancc 
The Annah is a lasting monument to your courage 
and prescience 

It would nied a lengthy document were we to 
attempt to set out in detul the viluc of your many 
efforts for the promotion of 0111 science but in con 
elusion wc feci wc must rclcr to the noble work you 
did in saving the oil Chelsea Physic G irden from 
destruction Thinks to vou T ondon has now 1 
botanic garden whore students and teachers can 
study the structure anil functions of pi nils and 
pursue those studiis which you did so much to 
promote 

With our very kind regards and good wishes 
Believe us to be d< ar Sir William 
\ours very truly 

D II Seoir F Ixllbll 

S II Vints A B RrvjiLfc 

I O Bow lr A Shu i f y 

Bviioir H Wacsr 

II I Brown h ] Blackman 

I) Pkain V H Biackman 

T Darwin 1 W Oiivfr 

II II Dixon A G Iansley 

k C Seward h F Wuss 

J B 1 IKM1R A W Hiil 

and all the leading botanists in 
Great Britain and Ireland 
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University and Educational Intelligence 

Fdinburgh — At a special graduation ceremonnl 
held in the University Library Hall on July 25 the 
following members of tho eleventh Intern at ion il 
Physiologic il Congress then meeting in Fdinburgh 
were presented to the vice Chancellor (Sir Alfred 
E wing) by Sir E Sharpey Schafer for the Honor lry 
LL D — Prof 1 Ilottaz/i professor of physiology 
University of Naples Prof W Finthovcn professor 
of physiology University of I eyden Prof \V II 
Howell professor of hygiene Johns Hopkins Cm 
versity Baltimore Prof J f Johansson prohssti 
of physiology University of Stockholm Prof \ 
kossel professor of physiology University of Hei kl 
berg Prof H H Meyer professor of pharma colog v 
University of Vienna Prof I P Piwlow professor 
of physiology University of Petrogrul and Prof 
C Richet professor of physiology in the I acuity >f 
Medicine Paris 

I ondon -Dr Tydu Henrv has been apixnntel 
Warden of the Household and Social Sen nee Depart 
ment kings College for Women Campden Hill 
Road \V 8 

Maschisilr — The Finpire Cotton Crowing Cor 
porition hvs recently offered to the Imversity foi 1 
period of five years a grant to promott stu ly in l 
research 111 mycology ind entomology mon pirtuu 
1 irlv the diseases of plants caused by animal and 
fungal parisitcs known to be or likely to be of 
importance to eultivitors of cotton It is mule 1 
condition of the grant that the l imersity should 
idmit cotton research scholars ind assistants on study 
lea\ e to its laboratories ind it is also askc 1 to dc il 
so f ir is it c in with inquiries from scientific advisers 
to cotton growers ihe work will lie cimed out in 
the Departments of Uotinv mil Zoology unlcr \u 
S Willnms and Mr U A W mile respectively In 
this connexion the large and valuibli collections of 
insects in the Manchester Museum will be of con 
siderable assistance in the identification of insect 
ests while the experimental grounds and green 
ouses which the University has riuntlv est iblishtd 
in I allowfacld will greatly facilitate the study of plant 
diseases 

Shlifiiid —The title of emeritus professor of 
mechanical engineering has been conferred on Dr 
W Ripper in recognition of the services he has 
rendered to the Department of Engineering and to 
the University 

Mr Denton Guest has been appointeil assistant 
bacteriologist 


Dr K Fassllr of Treiburg (Switzerland) has 
been appointeel according to the Chcmikcr /ex turn, 
assistant and reader in mineralogy an 1 geology at 
Laval Unnersity Quebec 

The Educational Directory 1922-23 published by 
the Bureau of Education Washington as Bulletin 
1922 No 50 contains not only the names of ad 
muustrative officials — federal state county town 
university college and library — but also lists of boards 
societies and other organisations having educational 
aims and a list of educational periodicals in the 
United States The list of summer schools in con 
ncxion with universities colleges and normal schools 
is an astonishingly long one containing more than 
500 entries in most cases the summer session lasts 
for from six to ten weeks 
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Thf Clothworkers Companv of the City of London 
has offered an annual contribution of 3000 / for the 
period of fivt years 1923 1927 to the Impen il College 
of Science and Technology South Kensington to be 
applied tow ir Is the maintenance and development of 
the City and Guilds (Engineering) College one of the 
three constituent colleges of the Imperial College of 
Science I his donation is supplement il to the sum 
\oted some veirs ago by the Gol lsnnlhs Company 
a gift amounting lo 8-5 000/ which inible l the I n 
gineering College to extend its pri mist s an 1 is quite 
distinct from the annual vote of 5000/ fiom the City 
and Guilds of I ondon Institut* which his 1 ten piul 

I I the fmpen il College since the eh artcr w as gr inted 
some fifteen veirs igo ind ipplied to the C itv and 
Guilds (I nginccrmg) t ollege It is another indication 
of the value which pr u tie il men 111 the Cite of 1 ondon 
ittach to the tescareh and generil le iclung in silence 
speci illy m relation to industry 

In 1917 the Government u ting through the Bo lrd 
of Education ind the Department of Scientific and 
Inelustml Research in conjunction with the I melon 
( junty Council and the Governors of the Imperial 
( ollege South Kensington established at the lm 
penal College for i pcnol of five >1 irx 111 the first 
nisi inee 1 Department of Optic il Engineering and 
\pplied Optics in the ch irge 1 f 1 rot l J ( he shirt 
\s the Department was origin ally sm tionid for five 
>« irs only the question of its future has recently 
come up for consider ition ml it his lem lee 1 led 
that it shill be put upon the sum hisis is re girls 
jurmincncy as tlic othci Depaitments of the College 
lhe work of this Dipirtnunt should d much to 
prevent a recurrence of the position in C teat Britain 

III 1914 when optical manufacturers were severely 
hampered by the insufficient number of optical ex 
perts available lioth for the scientific lircction of 
pro luction in 1 ilso for the designing ind e >nq 1 tmg 
of new optical s\ stems dcin in le 1 bv the C ov eminent 

Iv view of the jubilee celebration of the C imbndge 
University local lectures on July 6 7 special interest 
att iches to a review published in the May number of 
Scho »/ I iff (Washington U b V ) of university 
extension work in \menca Ihe writer who is 
president of th National University I xtcnsion 
\ssoeiation formed in 1915 recalls that this work has 
been cairn d on 111 Ameriei since the inaugurition of 
the Chautauqua gatherings in 188., but it was not 
until 1906 that the \ mvorsity of Wisconsin the 
pioneer Stale university in this held Demised its 
university extension division is an extramural college 
with a elcan and separate facultv Since 1913 the 
movement li as spre ul so r ipi Uy that now pr icticilly 
e ery institution of learning — umvtrsitv college 
normal technical or professional school whetl r 
public or private engages in some form of extension 
activity 1 he goal o£ the inov eincnt is thus lese nbed 

to ht every mai and woman for his or her job 
thereby making a better economic ind social asset 
for the Stale This insistence on the ileal of 
service to the State is characteristic 1 f American 
writers on this subject and on clcmcntarv ind 
secondary edi cation The National \ssociation urns 
at standardising the character and content of courses 
conditions of admission etc Among important 
recent developments of extension work m America 
are co operation with agencies such as state medical 
ind dental societies and boards of lieilth extension 
courses for medical practitioners and tht utilisation 
of bioade asting stations Nearly evcr\ state has 
now a correspondence school system supported by 
taxation usually organised as a department of the 
state university 
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Societies and Academies. 

CAMBR 1 DI J 

Philosophical Society July 16 Mr C 1 Tliycock 
piisidcnt in the cliur VV M H Greaves The 
jiossible n c hames if tin hydrogen itom S 
Chapman lie motion rt a niutial lomstd stream 
in tic iths nugnctic field — J I) Bernal 
Anilyti il tin iv if ctystils H T Baker Fwo 
ge mu trie 1 n tts (i) Theory t conit t il ju ulncs 
and l nickts p nsm if inscribed tirmglis (2) A 
self nuiiocil figure and the assoaitcd eubic 
surfa is T Godeaux Sur 1 1 11 present ition analy 
tique ties ci nominees dt uniques — C T Preece 
Doug ills tht rim on hyperge metric luncti ns — 
W 1 Marr \ puntu locus defined by fi\c points 
in a 1 lani | Brill On the problem of three bodies 

CGI James Lxtensic ns of i theorem jf Segre s 
with then n itur il position in space of seven dimen 
sions l M Cherry I he form of the solution of 
the cqmtii ns f dyn mnes — R A Fisher Note on 
Dr Bumsi le s rcient piper on errors of rbsirvation 
—L ( Darwin ndR H Fowler Further examples 
of partiti n functions — II W Richmond Real 
twistid lubi s wlueh ire geodesies on piidnc 
surf u is 

Dibun 

Royal Irish Academy June 3 — Inf Sydney 
T ing 1 ic ldint in the eluur \ C 0 Sullivan 
C rnsj nding p mts in the curie of intersccti n of 
tw qu dins Goriesp nding joints on the crnvc of 
mtirsecti n f twi piidnisii 1 ue dihnid is purs 
ol p mts the tmgents at whuh to the iurvi ire 
general rs 1 the sime sjecus of the saint quidne 
X» v There are thne kinds of lorresp jndcnic itch 
rel ited t on jf the three w lys m ninth the 1 x»ts of 
the disenmm nt if Xw v miybc groupei If f )iir 
pomts lit m 1 pi me they with their 1 rresp ndents 
of the thicc kinds he in fours on < j plants 16 plines 
jassiug tlurugh ciih point lhire exists a cir 
lcspondinci letwien the lines j liung et rresp snding 
pomts 11J tin prints f the juirtie curve so thit 
lr m n\ j roj siti n rcl itmg t the p ints 1 pro 
j sition rcliting to tin lints cm be did ind lhis 
trinstoin tti n is ixprisscd in illiptn funeti ns by a 
iiuwlnc trinsf rmation which is cqiui ilcnt to one of 
tin f rms ci I ndens tr insfoimatnn tl us gmng t 

f c met ii< il intei pi ita tic n in three dpnensi ns of 
nidi u s It msf nn itu n for re il arguments 

Paris 

Academy of Sciences July 9 M Albin Hill r in 
the cl 111 t ibnil Bertrand and Mlk S Benoist 
I hi nature f eellois 1 lost Tht cell isobrisc cf 
Ost and 1 rosugcl ind rf Osl md lsnoth appeirs 
fiwm its ]t perties to be 1 mixture if x 1 ellose 
desenbid 1\ flic authors in a picn us c nummiid 
tion ndciilosc — \n Ire Blondel I he conditions of 
y n Id r f gem r itmg i all e lamps ha\ ing 1 char liter 
istii if tin sii ging ilectne ire till definition of 
their p wer — \ Gngnard mil R Escourrou The 
tertmy mctliylhiptinils their e Italy tie hydro 
genation lhi product cf hydr gcnati n varies with 
the cat ily st (platinum 1 lack nickel) and also with 
tie pressure of the hyilregcn Flic Itst icsults 
weri obi med with nickel working undtr a pressure 
of il) ut 15 mm of mercury beige Bernstein 
Fhi bist approxun ition of functions possissu g one 
essential singular point —Nikola Obrechkoft A 
problem of 1 iguene F Selety \ distribution of 
masses with 1 mean density zero without centre of 
gravity — 1 h De Donder The synthesis of the 
gravifie — YndrC Kling and \mold Lassieur A jueous 
solutions A sketih of i theory explaining the 
beliavioui f witcr towards indicators ina the 
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hydrogen cell independently of the lomc hypothesis 
Pierre Bedos Ortho phenyl cyelo hexanol and the 
bromhydrin of 1 - cyclohexane diol Ortho phenyl 
cyelo ncxanol is the main product of the reaction 
between the oxide of cyclohexane and phenyl 
magnesium bn nude It would appear to be a 
stirioisomi 1 1 1 the 1 omjiound of the same composition 
obt lined by Bruin Crubcr md Kirschbaum by 
the iddili n of h>diogen to c rtho oxy diphenyl — 
Pierre Jolibois md Chassevent The setting of 
plaster An account of cxpeiiments on the maximum 
solubility of mhydrous calcium sulphate as 1 function 
of the temper iture to which it has been heated — 
Victor Lombard The permeibility of nickel to 
hydrogen If d expresses the volume of hydrogen 
passing through the nickel pttfttoef area 1 sq cm 
then it was lound that at constant difference of 
pressure on the two sides of the plate d -o' at 
constant"' temperature the yield of gas d -K JP 
where P is the diffcicnie of pressure — Roger G 
Boumu Contribution to the study of supersaturation 
Details of experiments with supersaturated solutions 
of potassium bitartratc md cilcium sulphate 
I J Simon The oxid ition of graphite by a mixture 
of silver buliromite and sulplmnc acid — H Gault 
and G Ehrmann lhc soluble lellulose ether salts 
of the higher fatty acids Hydioccllulosc is treited 
with an icul chkndc anil pyridine 111 the presence 
of i solvent Descriptions of cellulose diste irate 
dipalnutiti md diliurate ire given — Max md 
Michel Polonovski Lscr jlmcthini an 1 its alcohol 
ite — 1 Delhaye Relations between tht orogcmi 
movements md the great depressuns of Central 
Ainu lhc graftm of luhri (katenga) — Mile 
J Biissc de Black The mode it formation of a 
frane in Cantd \ I lyre Chassevant and Chouchak 

Thi mi isutcment ot the degree of ionisation of 
miner il w iters H Ricdme t lowth and heliotrop 
ism Ji in Politis Thi mitoch jndn il ongm of the 
inthocynmc pigments m flowers md liaves — M 
Piettre llii hutnus in the coffee plintations m 
Brazil M Aron The influence of temper iture on 
the litnn of tin testicular liorm nc — A Deignex 
and A Bierry Ilic aition of Vichy water on the 
unniry reaction Jean Camus J J Gournay md 
A Le Grand J xpcmnmt il di betes M Livy 
Solal and \ Tzanck Pueipei il ccl impsia and the 
phenomemn of shock \rrest by piloe irpine M 
Bazin Ymm il and hum in niopl isins 
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The Ether and Electrons 1 

By Sir Oi ivi k Lodi f IRS 


Preliminary 

I IIAVF been asked to speak on possibility f 

research in pun. physics and I rejone tl it 
itttntion his always lx.cn paid to the vit il import 111 c 
of pure science in an Institution the backlxint of the 
work of which must lx. of a metrical eh iru ter c jnni ted 
with industn d applications tnd much of it necessarily 
suhjee t to routine 

The main lints on which physic s has ttccntlv in 1 
is still so npidly advancing arc well known 1 litre 
is no need to direct attention to such in pi tries as are 
tht direct outcome of radioactivity in its \arious 
forms spent ineous ind induced prol lems which 
ran„c Irum atomic investig itions like those whicl 
g) m in the ( ivtndish Laboratory through X ray 
ind rdiniry spectrum analysis diwn to the van us 
devices of wireless telegraphy Fn all these tlun„s 
there ire among the members of the st iff of the V itu n il 
Physic il Liboratory ind en the G vtrnmg B>dy 
men tli in competent idvi ers 

1 must just dc il with sue h ide is as have l een o upv 
in., my ittcntion of late I hive fmnd it interesting 
recently to look up some (written remarks of my 
own — made sxm ifter a Nation il Physicil I il ritery 
wis decided on but before it was founded — in the 
prcliminiry portion of a presidential address to the 
Physuil Society of London on lebruary 10 1891 
is rep irted in the Proceedings of that Society v il \u 
Part VI June 1899 Among other thin e s there 
refc rred to, is 1 suggestion by Fit/Gerald that cireul irly 
pilansed light sent through an absorbing medium 
might c institute it a magnet— 1 discovery not yet 
m ide 1 see there also 1 referenc e to a Blue book of 
1 8 >8 recording a Government conference about the 
founding of this I aboratory Sir Richard Gian brook 
has als 1 kindly directed your attention to my address 
to Section A of the British Association at Cardiff in 
1891 in which the foundation of 1 National Physical 
Laboratory was specially advocated 


PR lhRrilS CU TI1L 1 rilhR 

The |uesti n of what nstitutts 1 distinct! m 
between physics md chemistry is difficult to decide, 
but in general it may le sud that chum ts ded 
chiefly with static rchtuns and groupings while 
physicists ire mort inclined tc treit plicncmcna 
kinetic ally Anrthcr clear distinction, it iny rite 
it present lx.twecn these tw t s iem cs is tli it 011c 
deals with matter only and the other dc ils with the 
ether also It seems that the electric charge is the 
unifying or connecting entity lietwctn matter ind 
ether Uncharged matter ipjxars to have no effect 
on ether at all But its eh irgc d particles or elec tre ns 
in so far is they quiver or rot itc, d disturb the ether 
and gcneritc waves in it Moriov r if they revolve 
or travel as by loomotitn tley gimritc magnttism 
in it and even when they ire station try they 
„encr itc in it or rather are inevitably accompiniid 
by what is called electric force 1 1 at is they appe ir 
to attract t r re pel each other from 1 distan e Further 
more for sc me re ason— which 1 and some others think 
tc lx* residual electric or possil ly ir ignetic atti ution 
— they exert over minute ranges the forte known is 
cohesion which again must 1 c extrted entirely through 
the ether sinct particles of cohering matter art not 
in contact And again they exert even at the most 
enormous distances known to istronomv the minute 
rcsidu il force known is gravit itu n wine h in the t asc 
of b idles of astr nomicil si/c imeunts to 1 force of 
gigantic magnitude 

Light magnetism cchesion ^rav nation — ill these 
ire affairs of the ether and are all s udied in physics 
A suptrstition lias iteintly arisen that He ether is 
in exploded heresy, ind is unneussiry , but that 
is an ilisurd misundeist inilmg The tlitory of 
relativity says nothm n of the kind As a mathe 
11 atieal method it need not mention the ether, 11 y 
more than Laplace in his System of the World 
felt that he need mention the Ireator He was 
entirely within his rights in ignoring the Deity and 
si is a relativist ir ignoring the ether at least when 
neither attempts to philosopluse on that bisis lor 
ignoring a thing is not tlic same is putting it out of 
existence rxtinction is as lmjxjssible to us as 
( reatton We have to take things is we find them 
and we find ourselves imbedded 11 ether and matter 
bo wc had better make the best of it 


(I iddreu 00 Sonw Paalbllitiot (or Research in Puro Phya c 
a the Fther delivered to the tea oi the National PhyiJ 1 
.an March 14 the lint HOion of the lecture X omitted for I ck 
‘ 'pace It dealt with ponlble rweurb i boundsry or ovcrhppi g r cl 
t r 1 an 1 on tho r htlon bet wee 1 pi y% loooielanl an 1 


agnetic knee will be pubbil ed 


8 vi g further detaU 


about tl o powl illly 
r flow along turn <4 n 


Present Knowledge alout Ethfr 
How much do we know about the ether, and how 
much is it possible to ascert am ? We do not know 
as much as we ought, but we know t few things, 
and we hope by further investigation to know more 


E3 



1 86 Supplement to Nature , August 4 1923 


Unfortunatelv the ether is a very perfect, elusive, 
highly endowed substance, which makes no direct 
appe il to any of our sense organs Accordingly it is 
only ina estimated with some difficulty and its 
properties ire so different fiom those of mitter thit 
very elaborate ind expensne arrangements hive to 
be m ide in order to cope with it Even when we ha\e 
made those arrangements it may decline to give an 
answer, and the result may lx: negative Still a 
truly negative result is something definite and is liettcr 
than nothin}. But every p sitive result is of extreme 
value Let us summarise the results we already 
know 

hirst of all we know that the ether cm transmit 
wives it 1 definite ind finite speed of 300 000 kilo 
metris 1 se ond Next that those wives ire <k tro 
magnetic with the ilntnc and magnetic vectors at 
right m n les to each other and in the same plnse 
VVc also know tint the suptrpositic n of related electric 
ind magnetic vectors in the same phase results in 
prop ig it k n with the spe ed of light 

then wc know that light cannot be truismitted by 
(onductors of electricity, which let like a solution 
of optic il continuity furthermore inside 1 trans 
parent Ixidv light travels more shwly than in tree 
spice showing that the ether is iffectid somehow 
bv the ncighli >urh iod of matte r the amc unt of this 
affection being sometimes called the refrictive in lex 
which is the measure of the retardation experienced 
by fi„Iit, ind sometimes from another point of view 
the dielc trie c ex fficient 

We further know that if transparent matter is 
moved in the dim ti in of the light ins de it a ccrt un 
fraction of its velocity is iddcd to the light— added 
of course ilgebiaicallj rhus demonstrating not 
that in ittcr lus iny poutr if einveymg light — which 
it his not but tint s mt influence or reactnn on 
the ether lathings to the matter and travels with it , 
that influence bein B just the one which efft ted the 
rctardaticn and is responsible fc r the refractive index 
the fraction of added veloe itv being as surmise 1 by 
Ircsnel r i//* s 

We also know from certain experiments eondu Ud 
by myself that this property of matter d cs nit 
extend m the slightest degree lacy ond its hound iry 
so thit however fast matter is moving light just 
outside it is not affected at all Or, as we may express 
it matter has no power of rarrymg the ether with it 
Hie ether has nothin*, of the nature of visersity 
If a fluid at all it is a perfect fluid Not even if the 
mitter is charged or magnetised dots the influence 
extend beyond its Ixaundary so as to affect the stream 
of light close to it (See Phil Irans 1893 and 1897 ) 

Yet inside transparent mitter the phenomena of 
light show that the ether must be modified in many 
ways, giving rise to all manner of crystalline effects 
—the optics of crystals— and the various phenomena 
of polarisation, especially that interesting one dis 
covered by Faraday, tliat the plane of vibration is 
rotated m one direction or another, by even non 
crystalline and fluid matter when immersed in a 
longitudinal magnetic fie Id and those other phenomena 
discovered by Kerr, all of which may be summed up 
under the names elliptic and rotatory polarisation 

It is easy enough to say that bght is retarded to 


a definite extent by transparent matter, but the 
complete theory of it is not so simple Something 
about it will be found in the writings of Sir J J 
Thomson All the phenomena of dispersion and 
anomalous dispersion must be taken into account 
if we would understand the inter relation between 
matter uid ether 

Ni w Frrocrs 

Not long ago the interesting phenomenon was 
discovered by l'rof Richardson that the act of 
magnetisation rot lies 1 piece of iron, and a qu intita 
live investigation cf this delicate effect has Ixren 
made recently by Prof Lhatto ck an d Mr Bates I 
understand that a converse efren^ltos now also been 
observed by Mr Birnctt namely, that rotating a 
piece of iron magnetises it I rememlier muking an 
attempt to discover such a phenomenon long ago 
at University College Lond in , but I found nothing 
securely L apnaous and spunous dice ts were difficult 
to avoid and 1 supjiosc I h id not sufficient perse veronc e 
We knew nothing in those dais about electrons or 
their orbits though we felt that there wis something 
rotatory about magnetism nor wis it more than a 
suspicion that clcctruty itself might possess a trice 
of inertia, in additu n to the recognise d quasi inertia 
of self induction Modem skill may have been al le 
to overcome the difficulties inherent to such an ixpcri 
mint but caution is desirable since it is not clear 
why rotation should develop one polarity rather than 
anothtr if the atomic arrangement were truly random 

There is more to be got out of the original discovery 
by Rich ardsc n th an h is yet ippeared— ind I venture 
to predict that we have by no meins heard the last 
of it The Zee man effect seemed small at c ne time 
and if it 1 x> said that the Richardson effect could li ivc 
been anticipated, I reply that Larmor anticipated 
the Zeeman effect though it is true he did not exjieet 
the right magnitude !x:cause the mass of the particle 
responsible for radiation wis not then known The 
quintilative relations of the Zeeman phenomenon 
clearly showed for the first time that the radiating 
particle w is one of elu tronic and not of atomic mass 

I mention these two apjarently disconnected 
phenomena t< gethcr advisedlv for while the onenta 
tion or precession of electronic orbits in gases account 
for the Zeeman effect the orientation of electronic 
orbits in iron accounts for the Richardson effect 
Both are smill but the 7 eeman effect is the smaller 
of the two it needs the appliane es of s plectrum analysis 
for its detection It is far bigger than it would have 
been if the atom had been the radiating element 
instead of the thousand times smaller mass of the 
electron As to the Richardson effect, it is surprising 
that it h is been observed ind measured at all for the 
smallness (in m iss) of the electron is no help to that , 
and the detected reaction is not something optical 
or ctherial but the gross movement of a mass of 
ordinary matter Not much movement, truly,— 
quartz fibres must be used of course, and plenty of 
refinements — but still a material movement is observed 
as the result of orientation of electronic orbits , and 
that is noteworthy Reaction of radium from atomic 
projectiles was observed before, and reaction of radio 
meter vanes too , but alpha rays are atoms, and these 
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effects are connected with atomic bombardment , 
so in that respect they differ from the effects just 
mentioned 

I would liken the Richardson effect in some respects 
more to the Lebedew and Nuholls and Hull detection 
of the pressure of light, as suggesting on etherwl 
reaction on ordinary matter 
Referring to this light pressure , it is so small 
that Crookes failed to detect it, just as Tai-iday failed 
to dettet the Zeeman effect with the appliances f 
his day and without a Rowland grating , hut the most 
trivial fact so it be a fact, is of enormous and may 1 e 
of cosmic importance Poynting invoked light pressure 
to account for comctary and other astronomical 
results , and now Eddington calls upon it to sust un 
the Atlas hke burden of holding up the billions of 
tons of superincumbent material which constitutes tin 
crust or envelope of a giant star An amazing applic i 
tion of the (terrestrially) ilmost infinitely small 
Pan nthetu ally, in using the term so and so s 
effect, I do so under piotest This personal kind 
of nomenclature should be temporary and not outlive 
the generation of discovery This kind of nimin„ 
l >egin with cither the Doppler or the Peltier effc t 
ind was right enough when novel effects were few 
but now that they constitute a multitude, wc older 
folk arc apt to get confused amon„ the plentiful cr p 
which the more fortunate youngsters arc continually 
evolving Prof Richardson is entirely free from 
blxmc for he caffs Ins discovery a gyro magnetic 
effect which is explicit and satisfactory 
The Positive Flectron 

before lowing this part of the subject I should 
like just to direct attention to whit I have written 
m Nati re for November 25 1922, p 696 that 
wc hive not jet securely disiovcrcd the positiv 
electron The proton has to serve that function fir 
tht present, but what the constitution of the simplest 
known nucleus of an atom is remains to lie determined 
Something is known ihout the proximate or ippirent 
constituents of some heavitr itomic nuclei though 
not much but nothing at all of the constituents of 
the nucleus of a hydrogen atom It may lx. in 
indivisible pnrtule so small and concintnttd is to 
have 1 miss 1800 times that of a negative elci tron 
but to me it stems unlikely that this is the right solution 
It may on the other hand, be built up of a stal lc 
grouping of hypothetical electrons both positiv < and 
negative — each one being hke 1 mirror image of the 
other If so, it remains to be cxpl lined why the 
outstanding charge of all atomic nuclei is apparently 
positive, and whether that is ac curately true All 
I advoc ate is to keep the door open for further investiga 
tion, and to persevere with the quest of the positive 
electron by any methods that miy suggest themselves 
Why negative electricity should differ from positiv* 
so greatly, or in any respect save in sign, is not at ill 
clear, and it is difficult to understand how one f 
these entities can have been constructed out of the 
ether, without the simultaneous production of its 
opposite partner 

Electrical Theory ot Matter 
The mechanics of the ether are not yet known , 
and until we have devised some system of mechanics 
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which applies, not m a blindfold, but m a clear and 
lucid, manner to the behaviour of the ether, we must 
remain to some extent in the dark Here, then, is 
scope for experiment At presmt wc are using ether 
wives to examine the properties of matter, the structure 
of crystals, the structure of molecules, and even the 
structure of the atom But we must go on in due 
time to use these phenomena for an investigation of 
the ether itself We know that movement of matter 
does not affttt the refractive index nor the polarising 
properties of that matter But wc know that if 
matter is moving fist enough it tends to carry some 
ether with it and thereby idds to its own inertia to 
a known and predicted extent Wc also know that 
inertia itself is 1 magnetic and therefore etlienal 
phenomenon The way in which J J Thomson, 
Heaviside, and Larmor hive worked out the electrical 
relations between ether and matter as regards inertia, 
changes of inertia with speed and radiation consequent 
on acceleration, has been a marvellous achievement 
of our time, of which quite midequitc populir notice 
has lxten taken Still there it is They have laid the 
fiundation of the h Retried lheory of Matter, and 
have opened up a way for our descendants to explain 
nearly all the properties of matter m terms of the 
ether, and possibly the very existtmc of matter itself 

We do not jet know how in electron is composed 
We know still less— if tli it is possible li >w 1 proton 
is composed But that they ultimately will tum out 
to be cthcnal strut turcs of some kind is possible and, 
is I think probable 

Meanwhile we know that not only the mass of 
b idies but their shape is affected by motion through 
the ether this w is demonstrated by that great evpen 
mint of Muhelsons whi h I regard pnmunly is an 
experiment on matter by meins of light ind not an 
experiment on light 1 y means of matter It m ly 
hi rcafter be regirded by a sensible though preposterous 
historian— that is one who puts the cirt lieforc the 
horse — as the first and only verification of the lit/ 
Gerald Lorentz tniory of modified electrical cohesion, 
or peculiar interaction between nimng pai tides It 
has been used as the found it 1 n f the Theory of 
Rclitivity But that is in ingenious offshoot or 
cxcresienrc I should hke everybody to eahst that 
the I? leaned lheory of Matter li id dread} recounted 
for nearly all the things which drip cut so naturally 
from the theory of relativity surh as the mere iso 
in mass the FitzGerald contractu n is a reality the 
L izcau effect on light , even an extra revc lution of 
the axes of a planet iry orbit unless grivil ition itself 
is modified by motion (bee several Articles in the 
Phil Mag between August 19x7 rad Jum 1918, by 
Prof Eddington, G W \\ ilkcr, and myself beginning 
with page 81 of vel 34 and with comlisions sum- 
mansed on pp 143 482 and 4S6 of vel 35 ) The 
ricctnral Theory of Mittei may eonceival ly be made 
to account (or the two other as vet incompletely 
venfied gravitational effects so brilliantly predicted 
by Einstein But that remains to be seen 

Possibib Experiments 

Limits of space will not permit me to deal here with 
the possibility of an experiment to determine whether 
there really is ethenal circulation along magnetic 
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lines of force attention may be directed however, 
to jiapers describing my early attempts at such expin 
ments os p irtly desenbed in the Philosophical Magazine 
for April 1907 ind Miy 1919 In making expert 
ments on the ither we must recognise that what we 
set out to look for we may not find but we can 
ilso rcmemlxr that careful and i onsncntious cxptn 
mint conducted with good apparatus must lead us 
simcwhere and may result m a discovery exceeding 
m import ince and interest any property we had 
sit out to txamine 

Kinftic Fiastkity 

I he contrast between the kinetic and the static 
ni de of regarding things runs all through physics 
Most physicists ire imbued with the more fundamental 
character of a kinetic explanation and never feel 
really satisfied with an expl mation in terms of st itic 
or potmtial energy Of the two kinds of enirgy 
kinetic appears to them the more fundamental kind 

So os we all know I ord Kelvin tried to explain 
the ilisticity of a spring balance ir iny spiral spring 
lay means of gyrostats or spinning tops He was 
able to devist at an v rate theoretically two concealed 
mechanisms one of which was static and the other 
kinetic that is to say one of whnh contained a 
spiral spring with a protruding he ok at the end while 
the other contained a processing system cf gyrostits 
also with a protruding hook The ol server was 
challenged to hang things on the hook or to feel its 
recoil and ti siv which was which Or in mere 
general terms Lord Kelvin ende ivourtd to devist 
a kinetic theory of elasticity His famous theory of 
the vertex atom in which he tried to explain some 
of the properties of atoms in terms c f a jrtex rings 
and their e llisi ns an 1 interactions wis of this niture 
It was extended 1 v J I Thomsen at an cirly ditt 
into ilm st chemical regions in his early Alims 
pri/c ess ly 

I11 lus 1 iter life I ore] Kcla in w is m lined tc ah indc n 
this view of elasticity as reg ards solid and his a itex 
atom dc lined to satisfy either him or others cn 
further development Hut none of these ideas should 
be completely abandined In s> far as they success 
fully illustrated any of the properties of matter, 
they are worthy of consideration Althcngh we now 
know that the atom is not a vortex rin„ or any 
thing like it I would challenge any one to say the 
same of an cleetron The electron his become the 
fundamental mattnal unit and what its constitu 
tion may be we nene cf us know It must be m 
close relation with the tthcr and must ultimately 
as I think lie explicable in terms of the ether Hut 
tht fundamental properties of the ether arc too little 
known at present to enable this to be done We 
cannot siy whether the electron is to be explained 
statically as a knot or other jeomctncal configuration 
or strain centre on one hand or as some kind of 
circulating or vortex movement on the other The 
constitution of the electron remains for discovery, 
m spite of all the work of Larmor on the subject m 
his brilliant book Ether and Matter and other 
papers imbedded m the Phil Trans If it should 
turn out that in electron can be thought of as a knot 
or any kind of static strain, then I for one feel that 


that cannot be regarded as an ultimate explanation, 
though a most useful approximate one, ana that the 
strain will have to be resolved into or accounted for 
by some kind of ethcnal vortex motion 
Not only have the electric and magnetic forces 
belonging to an electron, respectively at rest and m 
motion, to be explained , but also the slight residual 
strom depending on the square of the charge, and 
therefore irrespective of sign, which we call gravitation, 
has in a complete theory to be explained also Tor 
few can doubt, I think that gravitation must now 
be regarded as a function of the electron and the 
proton, that it is not something which springs into 
being when these units arc as sociat ed so as to eon 
stitutc an atom of matter i^ff"hnlikely that the 
tight packing of a large number of hypothetical 
positive and negative units in the proton could 
account for it More likely gravitation will turn out 
to bo an cthenal phenomenon explicable m terms of 
the beknottednexs which distinguishes the singular 
point of an electron from the rest of the ether The 
rest of the ether is not affected by gravity but 
possesses qualities akin to what in mechanics wc call 
elasticity and inertia Otherwise the unspet nlised 
ether of space could not transmit radiation or sustain 
a magnetic field— as wc know it does For it is 
necessary always to remember that though electric 
lines of font terminate on material units, most of 
their course lies m undisturbed ether while magnetic 
lines of force do not terminate at all but arc always 
closed curves, surrounding electrons in motion but 
thcmstlvcs existing I presume whilly in the ctlur, 
and showing every sign of being essentially a kinetic 
phenomenon demonstrative of inertia 

Ineitia itself I see no way of explaining in any 
fundamental manner It seems to lie a property 
that we must postulate as existing in the other — a 
property akin to density though it is true wi can 
explain the inertia of matter — that is of any mattnal 
unit — in terms of thi concealed magnetic fields in 
evit al ly associated with its motion 

lo leave these more transcendental regions for the 
present, wa may rieall that although the kinetic 
theory of elasticity has hitherto failed to dev elop in 
connexion with solids, it holds jx-rfectly for the ease 
of gases The elasticity or recoil of tompressid air 
used to be thought of os analogous to the recoil of an 
elastic spring But Watcrston first, and then Joule 
and others including especially Maxwell and Clausius 
and Losrhmidt,— explained it brilliantly, together 
with many other of the metrical properties of gases, 
as the result of molecular motions and bombardment 
so that it has Income a f imihar and elaborate thcorv 
— thi Kinetic Jhcory of Gases Ilcnie in that form 
of matter about which we know most, the kinetic 
theory of elasticity holds the field 

Radiation and Mattkr 

Now come a senes of questions which it is diffi 
cult to formulate preiiscly because of our inadequate 
knowledge and concerning which we must make the 
best of the hints which from time to time are afforded 
us by Nature,— questions which are mainly concerned 
with the nature of radiation, and with the interactions 
between ether waves and ordinary matter 
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It is unnecessary to point out in the first instance 
that light is now known to exert pressure, and there 
fore to convey momentum An advancing wave fr nt 
possesses momentum which it can transmit to iny 
obstacle which cither reflects or absorbs it If reflected 
the pressure it exerts is double what it exerts when 
absorbed all quite m atcordance with common sense 
But I rather wunt to concentrate attention on the 
state of things when the wave front is adv wiring 
it may be for hundreds of years — through so c die 1 
empty space It carries with it a pressure equal to 
the energy per unit volume If the Third I aw c f 
Motion is true without exception — and it is surely 
politic to assume the truth of that law until it is 
negatived — there must be a longitudinal stress in 
that stream of light, with a reaction on the source 
at one end and on the advancing wave front on the 
other 

rhe source is always something material Light 
can only emanate from an accelcrttcd— that is from 
1 revolving or vibrating -electron Ilcnrc at that 
end the ruction has a material basis in accordance 
with the customary experience that a line of stre s 
must stretcli from one piece of matter to another 
But what happens at the other end? When it 
encounters matter the reaction is exerted on thit 
matter, ind everything is plain sailing But while 
it is ads annng in free ether, what is it that sust 11ns 
the reaction ? We can only answer the wave front 
The wive front cannot sustain it static all) It can 
only do so by advancing it the s|x.ed of light But 
it is remarkable and worthy of note tint m this 
pirtieuhr the advancing wave front simulates one of 
the properties of matte r namely the power of sustain 
ing stress 

Now to me this is very suggestive We do net 
know what precisely is the kind of motion occurring 
in the asscciatcd electric ind mignetic vectors which 
are trivellin 0 with the spetd of light We d > not 
know the kind of motion assou ited more st itic illv 
with an electron But the guess is almost ft reed 
upon us that possibly these two kinds of motion ire 
not entirely distinct We could not say that perhaps 
they are one and not two for there ire certainly 
differences lx tween them One must advinre the 
other may stay still But is it possible to regard one 
as a cons juencc or is a generator of the other ? 

The tie c tron generates light 

Docs light generate an electron ? 

(I am using the term Light in a very general 
sense, pot limiting it to the physiologic il kind whit h 
exrites the sense of vision but including X rays ind 
all other forms of short wave radiation ) 

What do wc know about the effect of this kind of 
radiation upon matter ? We know that it ean produce 
the irregular movements that we call heat, and also 
tliat it can stimulate chemical action But the 
discovery of photoelectricity shows us that it may 
do more It may fling out an electron with a surprising 
amount of energy, dependent upon the frequency 
that is, upon the wave length, of the incident radiation 
This is a hint not to be ignored Nor is it ignored 
and there must have been many speculations as to the 
kind of way in which it achieves this result One 
would naturally suppose at first that it must do it 
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by means of resonance, that is by the accumulation 
of properly timed impulses until an explosion occurs 
But the evidence is on the whole rather against a 
rtsonanee view be ause the result seems almost 
independent of the intensity of the incident radi ition, 
ind to depend only on its wave length Nor does 
it seem is if a great length of ridntic n was necessary 
in order to produce the result though this is a matter 
whu h requires further ind more cone lusivc experiment 
If 1 beim of light is interrupted ind cut up into small 
sections as might be done by a narrow slit in a very 
1 ipidly revolving disc, would this intermittent light 
le equally effective? lor if it is equally effective, 
the fact would tend igiinst the continuous accumula 
tion of a small synchronous disturb incc 
I liehcve that some experiments have been made 
in this direction, and that the answer so far as it 
goes — is tint intermittent is as effective as continuous 
illumination and feeble light as cfhcitnt as strong 
lhe energy falling upen a minute surface in a beam 
f diffuse light is insufficient to account for the 
inergy of the resulting efftet unless it is a trigger 
effect 

But this rither wints pressing to extremes To 
cut up a lieam of light into really shert porticns is 
nit very eisv If a ndul slit 1 millimetre in width 
is mide in a disc a metre in diameter revolving a 
hundred times 1 sec ind light sent through it is diluted 
ind eut up into sections l ut the lc ngth ol each 
eetion is still about 1 mile and iccordingly would 
mtain more thin a thousand million waves which 
is amply sufficient for resonant t 
However the evidence so f ir is supposed to negative 
the resonance idea so much so that it hi lun 
supposed that the wave front is not a uniform surfiee 
but a speckled one th it it is discontinu 11 and th it 
the amount of energy conccntrittd in one of the 
specks miy be vistly greater than would lx. reckoned 
on the diffuse or continuous theory 
The idea of a spteLled wave front would have 
seemed to our scientific investors r ither wild the ugh 
it must he remembered tbit Newton with his ( orpus 
ular Theory was temporarily satisfied with semethmg 
very like it Nevertheless the < >rj use ular Theory 
hid to be abindontd because of the irtifir-il way in 
which it explained polansition and Ixa luse it seemed 
to require that light should triad quicker inside 
matter thin outside instead of slower — as loucault 
proved it to do — and because there are real difficult ic 
in explaining interference ind diffraction, unless the 
wive front is continuous 

However, it does not do to turn down a theory too 
re idily and prematurely merely lieca ise we encounter 
a few difficulties No hvp the is is wild which has 
ittractcd the serious attention of J J Thomson, 
ind other brilli int .physicists including as I think 
we must — even Tariday as evidenced by his 
Thoughts on Ray Vibrations ( Lxpenmental 

Researches vol 111 p 447) 

Moreover though these idtis as we perceive them 
it present, may not be able to substantiate themselves, 
yet they are the outcome of observed facts , and it 
may yet be found that in a modified and revolutionised 
form, they may contain elements of truth at present 
unsuspected 
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WlLBFRFORCE MODEL 

It may be said that if we depend on the pressure 
of light as conveying energy, it is a longitudinal 
phenomenon whereas an electron is probably a 
rotatory or rotational phenomenon Or again, if we 
attend to the magnetic oscillation in the beam of 
light, and consider that the electric oscillation is 
separated from it, or neutralised, by matter, that 
still there is nothing of the rotational kind about it 

One answer would be that circularly polarised 
light clearly has a rotational aspect Another and 
more fund iment al answer would direct attention 
to the transition, or interchange, tliat may go on 
between a linear oscillator and a rotational oscdlator 
when they are of the same frequency, or properly 
attuned 

In illustration of that, I would mvite attention to 
the illustrative models constructed by Prof Wdberforce, 
my successor in the chair of physics at Iivtrpool, 
which show that a continual interchange of energy 
between a linear vibration in one direction, and a 
rotation il vibr ition in a plane at right angles, natur- 
ally goes on when the two modes arc synchronous 
Ihus the energy alternately takes first one form and 
then the other , and then back again, without inter 
mission 

Of course the dynamics of the model is thoroughly 
understood, and Wilhcrforcc himself his explained it, 
that is, his recorded the relevant equations,® and 
m that sense there is nothing puzzling about it, though 
its behaviour can he made to look rather paradoxical 
But I feel that there is some meaning underlying the 
possibilities here indicated, which are not yet com 
pletely exhausted and that they may, when more 
deeply considered throw some light upon the inter 
action between electricity and magnetism — if that 
should still be ne< essary, — and possibly on the inter 
action between ether and matter, and perhaps between 
wives and electrons, where more information isecrtainly 
ne essary At any rate, I regard the behaviour of 
the modi 1 is sug e tsti\ e, and am content for the present 
to direct attention to it, from this point of view 

ORICIN OF riFCTRONS 

Let us assume, then, for a moment that there may be 
some truth in the idea of a discontinuous wave front 
To what are we led ? I should reply, that the motion 
in a wave front seems more akin to the kind of 
motion that constitutes the discontinuous and isolated 
speck that we call an electron , and th at the actual 
generation of an electron by means of light is not an 
altogether impossible idea 

So I repeat the question 

An electron suddcnlv set m motion generates light 
does light when it is suddenly stopped generate an 
elect-on ? 

Sir William Bragg has often directed attention to 
the singular relation existing between X rays and 
beta radiation I he impact of a beta particle emits 
X rays The impact of X rays emits a beta particle 
I he energy of the original and the excited beta 
particle are so closely proportional as to be practically 
identical It is aa if the same beta particle, that is, 
the same electron, had gone out of existence at one 
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place, and been recreated at another, the intermediate 
link being constituted by specific radiation of a 
perfectly definite wave length 

I here is no need to assert that one particle has gone 
out of existence and the other come in , and yet we 
know of no reason for denying it It may have to 
be denied, but I think it wise to keep an open mind 
on the subject, however bizarre the notion may be 
There arc strangt relations between energy and matter 
now coming to the front Matter contains intrinsic 
energy, as if it were something circulating with the 
velocity of light ihere must be some meaning in 
tins Ihe ratio c* between matter and energy is not 
to be ignored 

Somehow or other the ether poSwfiBs inertia It 
must, or it eould not sustam magnetism, or account 
for the increase of inertia due to motion The ether 
also contains an intrinsic and characteristic velocity, 
which is perfectly definite It is known that the vibra- 
tions of vortices, and the speed at which a vortex 
medium can transmit transverse waves, are closely 
connected with the constitutional velocity of rot ition 
The two velocities are m fact equal, or connected by 
a numerical factor, of a magnitude which some theories 
make y/a, but other theories make unity In any 
case the numerical factor is not far from unity We 
are justified in supposing that if the ether is full of 
circulatory motion, that motion must be practically 
the velocity of light In that cose, the fundamental 
nature of matter would appear to be giving up its 
secret , and the relation between matter and energy 
Would be explained 

There does not then seem any insuperable difficulty 
about hoping that some future discovery will lie able 
to generate matter, or at least to generate an electron, 
by aid of X rays or other form of radiation I can 
dimly conceive a theory of light which, when its advance 
was stopped, should terminate not in the irregular 
jostle called heat, but in the regular circulation or 
vortex motion tint we call an electron The intimate 
relation between energy and frequency assoc i ited with 
the quantum seems to me to negative the mere 
irregularity of thermal agitation, and to suggest 
something quite regular and constitution al 

We can go further, and can reckon how much 
matter would be generated by a given amount of 
luminous energy, if none of it were wasted as htat 
A beam of ordinary sunlight ten centimetres square 
shining continuously, and supposed to be all converted 
or interpreted as matter would generate a weighable 
amount, n untly one tenth of a milligram, m seventeen 
years 

The density of sunlight near the earth is equivalent 
to 2 x to 15 gram per second per square centimetre 
So if it were interpreted as matter, the earth would 
catch 80,000 tons of it per annum Of < ourse, some 
of it is wasted Only radiation of the right frequency 
is effee tive, just as only energy of the n p ht frequency 
is generated by a metneal impact A lot of the 
radiation may be due to irregular jostling, and this 
portion when absorbed may result in heat But it 
is the more precise kinds of occurrence which arc 
instructive, and which must inevitably attract att ention 

I know that the Bohr Theory of the Atom seems 
at first against these speculations Electrons appear 
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td jump from one orbit to another, and thereby 

S ve out a certain quantum of energy But this may 
s a supplementary and not a contradictory state 
ment What makes the electrons jump? Which 
electron jumps out? Sometimes it is from the K 
ring, sometimes from the L nng, and so on All 
those things may be known But still I ask, Whit 
started the disturbance ? If an electron is generated 
by the impact of light, it does not follow that that 

C rticular electron is the one ejected Its entry m ly 
the means of ejecting another Somehow or other 
the atom must get another, in order to restore its 
constitution There are doubtless many ways in 
which 1 strayed electron could be rec iptured , ind I 
venture to suggest that our speculation suggests one 
of them 

Possible Utilisation or Waste Radiation 
There is an immense amount of radiation travollin n 
about spue The whole imiunt of solar radi ition is 
portentous I he friction which the cirlh catches 
though terrestrially so important, is but a minute 
fraction of the whole — less than the two thousand 
millionth part,— ind it seems to have been goin„ 
on for hundreds of millions of years The ridution 
from many of the stars is greater Whit Ixtomts 
of ill th it radi ition ? Is it all waste ? Spice 
is so cnorm ius th it thou n h thousands of millions of 
suns ln\e lx.cn jx uring out their energy for thousands 
of millions of yeirs, spate is no wanner The ether 
is not wirmed by it the ether does not ibsorb it 
The ether is perfectly transparent Yet our instinct 
rebels ngunst the idea that all tins radiation results 
in nothing Sir W Siemens speculated as to its 
possible comcntrition hy total reflection at tn ether 
bound iry But I cannot imagine an ether bound iry 
I can more re add) lmigine that light results somehow 
in the generation of matter and that there is a 
reciprocal interaction between matter md ether 
wives, so th it cich is generated by the other — 1 
sort of const int ind perennial interchange 
ricctrons hive come into existence somehow Ihe 
subject ol origins usually lies outside science The 
origin of matter is as beyond our ken is the origin 
of life , ind yet people speculate about the origin 
of life Some highly estimated men of science hope 
at any rite that some diy the chemistry and physics 
of life m iv be so fir understood that a highly complix 
assemblage of organic molecules may simulite and 
perhaps idopt its functions I see nothing mcon 
ceivuble in this I ife has originated somehow and 
if we c an get to understand anything about its origin, 
the effort is legitimate It may fail , but it would 
be a very superficial view of religion which resented 
its success Mind dominates matter, and the mind 
of m m is not altogether of a different order from the 
mind of the Lreitor But this is a subject on which 
I could s ly more on a more suitable Occasion I only 
say thus much now in order to repel any idei of 
impiety m speculating on a possible origin for matter 

Hypotheticai Conversion of Radiation 
The possibility that a small body may graduilly 
grow m mass under the influence of an ethenal trans 
formation, does not seem one to be scouted without 
proper examination Ihe amount of matter scattered 
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about in space is by no means inconsiderable, and the 
problem of its origin has never been ittackcd Given 
matteT, the origin of radiation has been more or less 
solved But, given radiation, the idei of its ion 
version into matter has not, so fir as 1 know, been 
mooted Possibly the idea is erroneous But inter 
artions in Nature are so frequent, and the inter 
relitions between ether and m itter arc so ill understood 
that I think we should not shut our eyes to the 
possibilities of some reeiprcx il interuticn, e\en of 1 
gener itive kind * 

Sometimes 1 see the diflic ultiis of the hypothesis 
sometimes I feel impressed with a sort of probability 
about it It is tisier to see tilt difluultits than the 
probabilities But tlic relationship Ixtween energy 
ind matter— conne ted is they apjx ir to lx. with 
the second power of the eh irartinstic ether vclixitv, 
uid with the conception of m intimate fine gruntci 
rotational structure for the ether — is not 1 hint tint 
should lie too lightly ignored or neglected 

ricctrons build up m itter What builds up 
electrons? They are somehow intimately connected 
with the ether their motion through it displiys to 
us the phenomenon of magnetism and their acccleri 
t on generates waves So far we ire on firm ground 
When we come to the coniersc or reeiprcx il relitions, 
we have but few fatts to stind on But the imissu n 
of electrons by meins of light is one of them ind 
the btaring of this fa t, until it is properly understood 
inevitably justifies speculation 

Pri-vious Gilssi-s 

When I say that the idei of reciprocal conversion 
lias not been mioted I am going k)ond th fiets 
In I onng s ‘ Atomic Theories p igc 80 I find the 
following sentences 

Thus it would seem thit the energy phenomena 
are reversible, so that the ridi ition is as it were c on 
vcrtiblc into moving electrons and moving electrons 
arc convertible into radiation It is c f course only 
the energy which is thus convertible 1 lie rncrh uusm 
of conversion is not however known 

Agtin in Millikans book Ihe blcctron when 
speaking if Barklis disuury of the remirkiblc 
alisorbing property of matter f ir X ravs he siys 

It will be seen from these photographs that the 
itoms of each p irtic ular substanc e t ransmit the general 
\ 1 idiation up to a certiin entic d frequency, and 
then absorb ill radiations of higher frequency thin 
this critical value llic extr lordinary significance of 
this discovery lies in the fut that it mdii ites that 
there is a type of absorption which is not due either 
to resonance or to free electrons But these are the 
only types of absorption which ire recognised in the 
structure of modem optics We lnve as yet no way 
of conceiving this new type of absorption in terms of 
a mechanic il model 

Sir William Bragg, in Nature (1921), vol 107, 
P 79 > ^ith reference to the experiments of Duane 
and Hunt, says txac tly how ihis strange transfer 
ol energy from one form to another takes place we do 
not know the question is full of puzzles He has 
several times uiged the extraordinary character of 
the fact that a stream of radiation excited by the 

> ct UtW in Natukk May >6 19*3 p 701 
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lfniMut of one dec Iron, after travelling u 10% wry 
and Ixcomin,, greatly enfeebled, can eject another 
electron with the same or nearly the same energy 
as the first Tacts such as these have suggested 
the disec ntinuous nature of t wive front and the 
actual eoncrete existenee of disirete tul)es of force 
whuh arc apparently analogous to or suggestive 
of, vortex Aliments in the ether Agun there is 
the fut thit the electrostatic pitcntul tnergy of 1 
chirge is similar to what the equivalent miss woj4d 
p assess if it were moving with the speed of lijpit 
Also, a propus of this I understand that Sir J J 
Thomson has expressed himself thus 

When the energy of 1 system passes from kinetic 
inti potential there need le 111 transformati n of 
funduncntil inergv but merely the flow of 1 miss 
produ ing in item il with its intrinsic kinetic e ne r„\ 
from me position of space to another under the 
guielincc c f the lines of electric force 

In vc ordancc with a few other physicists Thcmson 
Ins I ecn led to pastuhtc a fine gruned stru lure for 
the itlu r whic h I tlunk rot itton d but which he speaks 
>f as pirtieles He suggest thit mis is mide 
up cf identical parti les ill of the. sune kind very 
smill impired even with m ilcctr n miving with 
the velouty of light md ulject cnly to 1 elifle tm„ 
uceleritnn not t any ehinge f energy the miss 
md energy if ea li pirlielt I ein„ eonstint but their 
distnbuti n depending n the numl er or eaneentrition 
of lines of force e uh line 1 un„ is it were inehored 
normally to p silive md negitiic electrons, but 
c ipable of 1 cing thrown by motion into loops or 
closed curves which w iuld then mavc away with 
the velo ltv of light md constitute richilion Where 
foie it woull follow that emissun ef rulnnt energy 
must lx ucrmpinied ly a diminution in the miss 
of the r idi itin„ 1 dy 

I he (inverse the ret re tint il sorption cf rulnnt 
energy might 1 c 1 c mpamed by in inert ise in miss 
ilmost n itur illy loll ws 

My presidential idJress to the Physic il Sc icty of 
I ondon on the sul ject of opacity tint is on the 
orthod j\ thecry of abserpti n generally cliitri U 
is wdl is optic il is cc ntamecl in the I hil M ig for 
April 189^ and also in the Soeietys Pr te lin^s 
in the latter place it is pre edtd bv preliminary 
malti r n it irrelevant to the pre sent discussion 
Mechanism 01 \usurption and Tmission 

Io underst md the mechanics of ibsorplun we tin 
leirn from tie met limits of emission fn 1 wive 
the tin trie ind rngjiitic vectors arc simultinc us 
that is the electric md magnetic displ uements exist 
togelhi r supc rpostd \t a source they are only 
coexistent in since not in time one succeeds and 
gves rise to the other with successive iltcrnatiens 
A sourc e may bt at rest and is mere ly in alternator 
a wave is necessarily in motion The rthlivi phases 
of electric and magnetic oscillations in the neighbour 
hood ef a source determine the fact and the direction 
of motion at euh locality Combined in one phase 
they expand or advance combined in another phase 
they contract or recede all this is known to occur 
near the source that is near 1 Hertz vibrator In 
that region, within a radius of A/2-y /jr > the ethenal 


disturliancc oscillites to and fro, and beyond tAt 
range a portion of the energy acquires its locomotive 
character and sets out with the velocity of light 

Shall not the converse take place when this speed 
of propagation is annihilated, and the ether disturbance 
is reduted to locomotive rest within a similar range 
near an absorber? In that region the simultaneous 
eleetnc and mignetic disturbances would be separated 
and converted into a stationary oscillation by a process 
inverse to that of radiative emission 

( onsideritic ns of this character are indicated by 
me more quantitatively in the Phtl Mag for June 
1913 PP 770788 and in lebruary 1920 p 173, 
also in \pril 1921 pp 555 ssj^wherc I endeavour 
to assoc 1 ite the ultimate I iti of nfll&tion with a kind 
of 1 msteiman gravitational theory It there turns 
out to be neeessary to examine electric illy the essential 
n iturc of absorption md the illustration or analogy 
with 1 Htrtz vibrator as either source or sink, is 
employed I return to the subject in June 1921, 
p 9U and again in July 1921 pp 181 183, though 
m the last paper the ehuf point is the disintegration 
of itoms which is to be expected at a eertain caleulated 
very high temperature — such as his since lieen con 
sidcrcd ly Pr jf T Jdmgton likely to occur in the 
interior cl giant stars 

1 ddingt n has taugl t us at any rate hypothetically 
— th it in the interior of giant stars where the temjxra 
tun is excessive and the radiation pcwcrful beyond 
eisy imagination the sul stinc e of the star is dis 
tended flown out supported is it were by ridntion 
I omb irdment as the skin of a football, or an India 
mbl irtyre is distended bv the molecular l>oml>ardment 
of the air inside He his further speculated so I 
underst md that the interior of these stars may 
eon titute 1 liboratcry in which the more complix 
atoms can 1 e built up those s imi heavy itoms of 
which we have njw it length 1 egun to witness the 
breaking down under the operations of spontaneous 
radio activity There cann 1 1 e 1 reaking down every 
where there must I e building up somewhere Wc 
do not yet knew what can le icc mphshed under 
conditions of extreme he it md pressure —nor I m ly 
add under e nditicns cf great pressure combined 
with extreme old 

It m ay lx said the an il >gv f ills since what l am 
tryuu, to suggest is the generation of electrons ind 
we nowhere know of the I re iking down of electrons 
That is true wc do not know cither of their breaking 
down or their huildin h up It may be that we shill 
discover the untying ol an electron first , or it may be 
that we shill discover a tying up first and the untying 
later Or it in ty lx that once tied they are permanent 
Or of c urse it may lx th it they 1 annot lx tied Hut 
these questions seem to me all ojxn The time tor 
discovery is nc t yet but he would lie rash who would 
say that disiove ry in iny p irtieulur region is impossible 
If there are any clues it is the privilege and indeed 
the duty of science to follow them up If the clues 
are lmiginary and useless then open discussion will 
demonstrate their futility But if wc e m see any 
distance however dimly, into the unknown, then 
sooner or later we may be sure that pioneers will 
explore those dim regions until they ire illuminated 
with the se irehhghts of systematic knowledge 
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Pensionable Teaching Service 

I N our issue of November 18 1922, we published a 
leading article dealing with the principles of 
Circular 1286 issued b\ the Board of Education That 
circular attempted to define what w is 1 1 ull Time ” 

Teacher within the meanm„ of the Superannuation 
(Teachers) Act of 1918 and the atttmpt was by no 
means successful in so far as it applied to teachers of ex- 
perimental snent e and te ichers of technology gene rail) , 
and particularly to tetchers of idvanted subjects in 
Technical Institutions In the trlicle icfcrred to we 
pointed out the salient defects of the proposals and 
we are pleastd to record thit in Circulir 1311 of the 
Board of Fdueation now before us there ate not only 
some modifications but also some explanations*’ 
which in themselves modify the origin il proposals 
considerably and suggest that I ull Time 1 ra< hing 
Servile will be determined on broader tnd more 
knowledgeable principles thin were indu ited in Cir- 
cul tr 1286 

Tn thencwiirculir — wc wonder b\ the wiv, why it 
was not issued is 1 supplement to Circular 1286 — 
the Board of 1 Juration statis that it will apply the 
punciplcs set out in the criminal eir ular subject to the 
modih ttions and e splan itions indicated Ihcse 
modih ations go far to mict the objections rused in 
our article refit rin,, t > Circular 1286 
1 ht Boird makes it dear that the 30 hours suggested 
as a weekly minimum (I 1 jf> weeks ir the cqui\ dent) 
were intended to include n t only the lnurs of utual 
tt aching but ilso hours dc\ ited to sub ldiuy dutits 
entailed hv a tuil te ulung that utual teaching 
covers nit oils diss tea hin„ in utotduut with a 
regular time stale , l ut ilso the siipcia isic n c f prepara 
tion and tutorial work with inchaulutl pupils or small 
groups ol pupils tnd that the subsidurv duties to lie 
taken into account ire not hunted to 111 ise which are 
performed on the s< hool premises sintt in m iny i ascs 
some of tliem cm hi perfumed moit comen entlv — 
und we may ad 1 man efiii tenth elscwheie Those 
explanations should help to round off miny sliarp 
edges of the parent 1 in ular 

Then is also a mon definite statement m respect 
of relief fiom utual tcaihin., hours foi heads of 
departments in I ethnical Schools md for assistant 
tin hers in sec ond ir\ and other shuls who are 
1 harped with suhstanti d dutits m 1 inismg partieular 
suhjtcts or in organising ft itures in the eorporatc 
life of the si hool Ihisisynh light and we art glad 
to see it definitely pronounc ed 

In clause 7 of the original 1 iriular thirt was a refer- 
ence to research work which we considered to he \tr> 
uns itisfaetory Tht Board now st ites that time spent 
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m instructing students m the methods o( research will 
be regarded as forming a part of the teaching Further, 
it is stated that research work which enters into the 
actual preparation of lessons to advanced students will 
be properly “regarded as a duty subsidiary to actual 
teaching 

On the whole, then, it may be said that the new 
circular is more reasonable and more justly favourable 
than the old We still feel that teachers m Technical 
Institutions may be penalised if their full time serv tee 
is to be judged by the some standard of actual teaching 
hours as that which normally obtains in Primary and 
Secondary Schools We admit that the circulars do 
not say they will be so judged, but, on the other hand, 
there is no statement, direct or implied, that the same 
standards exactly will not be applied That would be 
extremely unfair, and extremely bad educationally, 
to those teaching subjects which involve experimental 
demonstration and laboratory preparation, and to 
those teaching advanced subjects A definite state 
ment on this jxnnt would have allayed anxiety on 
the part of many who are approaching the jiension 
able age 

hurt her, most of the work done by full time teachers 
in Technical Institutions is evening work, and this 
work is necessarily more intensive, and involves not 
only a heivier stmn in the actual teaching process 
but also much more complete preparation work than is 
required for corresponding day work We regret that 
this has not been rec ognised in the new circular, for e\ en 
though the oflu ers of the Board may recognise it and 
act upon it, it does not seem f ur other to the tcuhers 
concerned, or y ct to the Principals and I duration 
Authorities, that no definite pronouncement is made 
on the subject 

Finally, wc cannot help feeling that Circular 1286 
should not have been issued officially before it had 
been submitted to representatives of the authorities 
govern mg bodies, and teachers concerned The Board 
stated in the first paragraph of th it circular that though 
it contemplated the application of the principles set out, 
it would be glad to consider any observations by a 
certain date before arriving at a final decision The 
result of the observations is shown by Circular 1311 , 
but surely it would have been very much better had the 
revision been made before the official issue of the first 
circular As it is, there has been much difficulty and 
misunderstanding, and in some cases these provisional 
principles have already been acted upon and, m the 
light of the supplementary and explanatory circular 
before us, acted upon wrongly We also feel that it 
would have been better to have cancelled Circular 1286 
entirely and to have issued a new one amended on the 
Jmes of Circular 1311 
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Map making from Air Photographs. 

Generalised Linear Perspective Treated mth Special 
Reference to Photographic Land S ttrveying and Military 
Reconnaissance By J W Gordon Pp xvi + 184 
(London, Bombay and Sydney Constable and Co , 
Ltd , 1922 ) ais net 

D URING recent years much attention has been 
paid to air photography os a means of survey- 
ing, the present developments of the subject being 
chiefly due to the vaned experience which was gamed 
in the War The method is sta^gjj its trial There 
are certain conditions under which it promises to be 
successful but no peace time surveys of any importance 
have yet been carried out on this system It is likely 
to be found of value m flat countries, and for maps on 
medium scales Air photo surveys hav e been suggested 
for the mapping of deltas, such as those of the Ganges, 
the Niger, and the Irrawaddy, and for the surveys of 
large native towns The suggestion, made a few years 
ago, to map a hilly West Indian island in this way, 
was, probably wisely, * turned down ” 

The subject is thus, so far as concerns peace tune 
surveys, m a tentative stige, and any original con- 
tribution to the theory is most welcome Mr J W 
Gordon has made such a contribution in his book 
entitled Generalised Linear Perspective He gave 
a demonstration of his methods at the British Museum 
on March 25 last, and they have been described in 
popular terms in the Tunes His ideas are thus 
being made well known 

The main object of his investigation is to find a 
direc t and simple system of c on\ erting an inclined ” 
air photograph into a map or plan In the most 
general case a photograph is taken in the air, at an 
unknown height above the ground, of country with 
unknown undulations and lulls , the camera is tilted 
at an unknown angle and the direction of the tilt is 
also unknown Nowadays, however, thanks to the 
insistence of the Air Survey Committee, it may be 
expected that the focal length of the lens will be 
known in every case, and also the position of the 
optical centre of the photographic plate 
The first step m Mr Gordons investigation is to 
choose a horizontal reference plane on which the plan 
of the ground is to be projected, at 1 distance from the 
nodal point of the lens equal to its focal length— a 
useful simplification, which, however, determines auto- 
matically the scale of the plan, so that photographs 
taken at different heights will be plotted on different 
scales 

Mr Gordon introduces us to a new terminology, 
puzzling at first, and not always very clearly ex- 
plained, but legitimate It is necessary to learn the 
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meaning of such terms as air-foot, margin, margin 
parallel line, carto photo field, parameter parallel, and 
so on By taking measurements from the honzon on 
the photograph and from the “ margin ’ on the 
reference plane (the margin being the intersection cf 
the reference plane with a plane through the nc dal 
point parallel to the plate) the invariable relit it n is 
obtained ll/p^p/h, where p-T sec 0 , F Ixing the 
focal length, 6 the tilt of the optic il axis measured 
downward from the horizontal h the distance measured 
to any point in the photograph from the honzon in 1 
H the distance from the margin to the project! n 
of that point m the reference plane these distances 
being measured in the principal plane Such distant is 
have thus the reciprocal relation that if one set sav 
in the photo plane, is expressed as an inthmeti U 
series the other set in the reference plane will It 
expressed as a harmomcal senes 

Along the line of the intersection of tht photo phn 
with the reference plane all magnitudes hue of course 
the same value , and it also results from the perfe t 
similarity of position of the two planes that at the 
point on their intersection where it is cut h> the 
principal plane (the vertic al pi me containing th 
optical axis) angles on tho reft rcnct plane ire corret tl> 
represented on the photograph This point which is 
sometimes known is the isoccntre, is tailed b> 
Mr Gordon the field centre and, as he remark 
this property of the identity in the two fields of anj 
angle located m the field centre is the fundamental 
law of the perspective of angular magnitudes lie 
field centre is thus an appropriate origin for p Ur 
co ordinates 

Let us now imagine the photograph to be hinged 
along the line of its intersection with the reference (or 
map) plane, and let it be turned round on this a\ s 
until it is m the map plane The hinge (parameti i 
parallel) is a line on which all lengtlis are truly repre 
sentci in the photograph, and the field centre is a 
point in this line at which angles aie truly represented 
Distances measured at right angles to the hinge arc 
connected by the expression ll/p=>p/k For distances 
measured parallel to the hinge we have \/y=p/h 
where Y is the ordmite of a point on the map, v thit 
of a point on the photograph, or Y/y-(X +p)/p 
where X is the abscissa on the map plane, measured 
at right angles to the hinge 

To make use of these expressions we must fix on the 
photograph the position of this hinge line, which is 
parallel to the line of the honzon , and to do this we 
must draw the honzon The distance between the 
hinge line and horizon is p To fix the honzon Mr 
Gordon rediscovered, in the course of his investigation, 
a solution which he afterwards found had been given 
NO 2806, VOL. 1 1 2] 


by Brook Taylor, of Taylor s Theorem, two hundred 
years ago Thus, let there be three points in a line 
in the reference plane (or cartographic field), and let 
the known length of one segment be a and of the other 
b, the line lving in any direction Let A and B be the 
lengths of the represent itions of these segments in the 
photograph Then the distmcc V from the inter 
mediate point of the three on the photograph, 
measured along the given line to the honzon, is 
(a + i)M)/(aB bA) lhis gives one point on the 
horizon and a second divided line will give a second 
point, so tint the horizon can lx. drawn on the photo- 
graph 

Mr Gordon also points out tint it is possible in a 
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similar wa> , to identify the n id r point on a photo- 
graph by makin p use of a vertical line on which three 
points have been marked at known distances from 
each other lrom the nadir point, a line drawn 
through the optical entre, at a distance aI7sin 20 
from the nadir point, gives the position of the principal 
vanishing point 

The accompanying illustration will serve to give 
an idea of the lines made use of by Mr Gordon in 
constructing a plan from an oblique photograph The 
method used was not precisely that which would lie 
employed in survey work but the diagram indicates 
the general principle The height of the nodal point 
of the lens was 16 ft to in above the floor , the focal 
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length was 6 48 m The optical centre of the photo 
graph was known In place of measuring the tilt this 
was determined from the photograph the joints in the 
floor gai e the principal 1 inishmg point, and the v ertical 
lines the nadir point If the distance hetween these 
two points is Q then the angle of tilt = l sin 1 jF/Q , 
in this c ise the tilt worked out at 37 0 57 The distance 
of the parameter parallel and field centre from the 
principal vanishing point is p If an upright anth 
metical scale, measuring fnm the parameter parallel, 
is dr iwn alongside the photograph, this will be repre 
sented on the plan hy a harmonical scale Or, by 
computation ii h is the perpendicular distance from 
the horizon of any point m the photograph the distance 
of the representation of this point, measured from and 
at n„ht anglts to the parameter parallel will be 
Pip-h)jh I he intersection of parallels so obtained 
with rav s drawn through the field centre will ^lve 
the positions of the points on plan 
So far, the system is essentially a point by point 
method of plotting It will no doubt often be found 
of red value and the neatness and simplicity >1 the 
few calculations required recommend it espei 1 dly in 
those ascs in which the plate is considerably inclined 
to the honzontil It is not so convenient when the 
platt is nearly horizontal and it would be 1 mistake to 
suppose thit it enables phitographs to be converted 
into plans which could n it have been so c inverted I y 
the mtthnds used licfore its publication lhc data 
required remain the s amc The method has the minor 
disadv intage that the pi tted phn will depend for its 
scale on the height of the cimcri so tint a menu of 
photographs will give a senes of plans on different 
sc dcs But this is not an important ohjc ti n 

Mr Gordon si ) >k is s imcwhat troublesome read ng 
and the student will probahlv find the ile irestevjlani 
tion f his methids and terminol gy in the chapter 
entitled Kie lpitulation But the book ccntains 
origin il matter and will tike its place in tha list f 
authorities whi h those interested in the subject must 
study 

Mr Gordon states in his preface that rtcent develop 
ments of methods rl military rcconnaissan t have 
given in urgent call tor a generalised system he 
writes of the authentic rule which the soldiers of 
1915 s> urgently desiderated he states that he 
provides the solution of the mathematical pr 11cm 
that griev ously \ exed the sold trs dunng the }t irs of 
the Great War and he indicates generally that in 
his opinion the want of a knowledge of lav lor s rulo, 
rediscovered 1 v him, preve nted the survey staffs of 
the armies from making effective use of airphoto 
graphs in thi construction of military maps This 
does not do justic e to the work of the survey staffs 
NO 2806, VOL 1 1 2] 


The w nter of this notice is satisfied that if Mr Gordon’s 
book had been available dunng the War it would have 
made no matcnal difference Mr Gordon provides a 
new method of plotting , but several other thoroughly 
sound methods were in use 
No difficulty was, as a fact experienced in converting 
air photographs into plans by the methods actually 
used It is not the case thit oblique photographs 
were avoided on account of any supposed difficulty 
m making use of them This is a mistaken idea 
Photographs departing considerably from the hon 
zontal were in general avoidefl^fcacause it was neces 
sary to get vertically or nearly vertically, over the 
enemy to find out what he was doing and to avoid 
the interference of cover lhe photographs so 
obtained although taken on plates that were only 
inclined to the horizontal some 3 0 or 4 0 on the average, 
were not treated is plans but were converted into 
plans by perfectly orthodox methods There is an 
admirable exposition of the matter by Lt Colonel 
M \ MacLeod entitled Mapping from Air Photo 
graphs, published by II M Stationery Office All 
who an. interested in the subject may lie advised 
to read this 1 hey she uld also read Mr Gordon s 
instructive hook and they will then see that there ire 
several ways of lulling this particular cat 

Two other matters e all for spec ial comment namely, 
contounng from air photographs and the use of a 
vertical hose As to the first the thcc rctual difficul 
tics arc not formidable but the practical difficulties 
are ind neither Air (jordon nor any one else has yet 
properly sc lied them \t present Mr G irdon s sugges 
tion is as good as my and th at is to plot tw ) maps 
of the same piece of ground from two different jiositions 
of the acre plane and determine the heights point by 
point by me ans f the v ary ing jiarallaxcs This agrees 
with the advi cofLt Col MacLeod which is to prepare 
prints of two photographs separately t aktn rec tified 

to a c hosen horizontal plane and from one of them to 
make a truing which cm le superimposed on the 
other fir ccmpirison of panllixes But even this 
method will fail when the p >mts are not visibly marked, 
and would le mapplicalle to the contounng of an 
ordinary lull side lerhaps something might be done 
by stereoscopic plotting from two parallel plates 
simultantc usly exposed from the extremities of the 
wmgs of an aeroplane 

With regard to the use of a vertical base Mr Gordon 
points out thit it is theoretically possible, given, in 
the oblique photograph a vertical line which has 
three points marked on it at known distances from 
each other, to determine the nadir point on the photo 
graph, and the optical centre being known, the tilt 
and p irameter par illel can be found But the practical 
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difficulty of arranging tor such a vertical line to appear 
in the photograph would appear to be consideralle 
Ropes suspended from small balloons are liable to be 
deflected from the vcriical by local air movement 
and the system would involve additional apparitu 
The suggestion is an ingenious one however an 1 
deserves to be tried 

It should be noted m conclusion that recent 1 exptr 
ments by Prof Melvill Jones and Maj J C Gnffitl s 
have shown that it is possible to fly on such an even 
keel that the photograpluc plate shall seldom he incline 1 
to the horizontal as much as «° This would result m 
linear errors on the uncorrected photograph, of less 
than i J per cent In many cases this class of plotting 
error can be permitted for detail and in such cases n 
knowledge of, or correction for, tilt would be required 
and all that would be necessary would be to knrtw 
the length of one line on the e ruund to give the scale 
There would be a great suing of time and expense 
in plotting the map and in fixing ground (mints ind 
for the more rapid kinds of reconnaissance in flat ir 
undulating country progress miv be hoped for in 
this direction 

Light and Health 

Heliotherapy By Dr A Rollitr With the ( ollabora 
tion of Dr A Rosselet, Dr H J Schmid Dr E 
Amstad (Oxford Medical Publications ) Pp xxn + 
a 88 (London Henry Frowde and Hoddcr and 
Stoughton 1923 ) 35s net 

A LTHOUGH it has long been known that certain 
radiations have a powerful action on phvsio 
logical processes it is only in recent years that much 
attention has been given to the subject as it affects 
the higher animals Apart from the mechanism of 
rarbon assimilation in the green plant our eyes hue 
been mainly directed to the lethal effects of ultra 
violet rays and, more recently still to those of X rays 
and c f radium The author of the book before us was 
ono of the first to appreente and to make practical 
use of the beneficial action of sunlight Dr Rollicrs 
work at Leys in has been made familiar to readers of 
Nature by the recent lecture given at the Royal 
Institution by Dr Salecby and the reviewer cannot do 
better than refer those who wish for further information, 
with abundant and deeply mteresting illustrations to 
this translation of Dr Rollier s book Forewords are 
contributed by Sir Henry Gauvam and Dr Saleebv 
while special chapters are included on the scientific 
uasis by Dr Rosselet, on the use of X rays in the 
control of the progress of the treatment by Dr Schmid 
and on the adjuvants of heliotherapy by Dr Amstad 
who also adds a chapter on non tuberculous diseases 

I'mcNa'IUIU' MayaS and Juim 19a] 
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The book itself is a most fascinating one and will 
be found full of interesting details not merely of 
clinical nature, but of value to the student of science, 
art or morals It should have i wide circulation, and 
the only criticism th it I am inclined to make is that 
the price seems rather high I refer to this now in 
order not to end on i discordant note It is difficult 
to sec what might be the cause of this high cost, and it 
is to be feared that it may lend to restrict the sale of 
a book which should be in the huids of everyone who 
has at heart the happiness of his fellow men, and 
especially of those who love children I wish par 
ticularly to direct attention to the wide general interest 
of the contents because the title might give the 
mistaken impression that it is i purely medical work 

The scientific reader will notice that we hive much 
to learn as to the physiological action of light and it 
Will probably serve the best purpose if I devote the 
space avadable to i brief reference to the facts brought 
out by Dr Rollier s work and to the gaps wlm h await 
the results of further investigation, much ol which can 
he done m the lalxiritory 

In the first pi ici wc must distinguish between the 
effects of ravs < f different wave lengths In nckets, 
it is i limited region of the ultra viokt thit is effective, 
n tuberculosis wc have no precise knowledge of the 
mportint region except that the heat rays of long 
wave length have to be guarded against The necess try 
exposure cannot be tolerated except under the cooling 
influence of alpine air or of sea bathing Recent work 
tends to show that the ravs of the red end of the 
spectrum miy neutralise the benefit of the shorter 
wave lengths There is scopt f >r investigation of the 
action ot opt il sensitisers when atmospheric con 
ditions cut off the active ravs The red algae give 
us an example to follow It is also clear thit exact 
measurements and records tre needed of the rays of 
vanous wave lengths present in the sun s hght in 
different places and at different times of the year and 
day 

Next wc may note thit Dr Rolhei has from the 
first been aware of the fact that the direct action of 
the rays on a diseased organ is not what is required 
I xposure of the skin in any situation suffices It is 
natural to draw the conclusion that some photo 
chemical product is sent from the shm into the 
circulating blood But wehuc as yet no actual proof 
< f this and there are other possibilities which cannot 
be entered into here In any case we are shown that 
the skin has some important functions hitherto un- 
appreciated 

Then there is the remarkable fact that it is only 
those individuals whose skin takes on the well known 
l rown pigmentation after exposure to the sun who 
h I 
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react rapidly Wc do not know the meaning of this — 
whether it is merely an unessential reaction which is 
associated with other characteristics of the individual 
whether the brown pigment is an optical sensitiser 
or again whether it is a screen to cut out injurious rays 

A further question requiring more investigation is 
the increase in oxidative metabolism There may be 
reflex effects to muscle or a direct result of warming 
of the blood (Sonne) or it may be simply a reaction 
to the cold air It appears that the muscles of tuber 
culous patients may grow in size and firmness al though 
they may be but little used 

The general effect of the treatment is not to be 
overlooked especially in the case ( f children brought 
into bright and interesting surroundings 

Although it is in the direct cure of disease that 
the most striking effects of sunlight are seen it is 
impossible to bel eve that the physiological processes 
at the basis of these effects play no part m the pre 
vention of disease Dr Rollier Ins an interesting 
chapter on his ficole iu Soleil established for 
children predisposed to tubercular disease Fxposure 
to sunlight must moreover be of the greatest 1m 
port erne in maintaining normal health — a fact far too 
little taken to heart 

There are many points of practical importance 
brought to our notice by this book I may conclude 
with mentioning two of these Dr Rollier shows that 
pulmonary cases do quite well contrary to the view 
often expressed Care must he taken to avoid over 
heating and exposure to the sun must be very grodu il 
with adequate vcntilatnn The other point is the 
necessity for keeping the atmosphere over cur large 
towns and manufacturing areas free from the pollution 
of smoke \V M Bayliss 


Primitive Culture Analysed 

Early Civiltsation an Introduction to Anthropology 
By Alexander \ Goldenweiser Fp xiv 4 428 
(London Calcutta and Sydney G G Harrap and 
Co Ltd nd) 1^ net 

D R GOLDrN WEISF R lias long been known for 
his acute criticism m various jiumals jf the 
theories and nstructne efforts of the most mttd 
ethnologists we therefore welcome in this mtnoduc 
t on to anthropol agy an exposition of his matured 
views though lus b >ok will but partly supply the need 
there is for a sy stem atic treatise on ethnology 
The book consists of three parts the first dt ils with 
a general sketch of the Lskimo Tlmgit and Haida 
Iroquois Baganda and Central Australians os illus 
trativt of distinct civilisations though 111 each case one 
of their respectiv e cultures has lieen giv en more careful 
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treatment than the others Goldenweiser correctly 
states that the only way to know early civilisation is 
to study it in the wholeness of its local manifestation ' 
The various activities and beliefs of a people are so 
intimately interwoven that quite wrong inferences may 
he drawn if a custom is separated from its context and 
compared with an analogous custom isolated from 
another group These five accounts afford material 
for future discussion as the author states other 
groups would have served as well but these suffice 
for practical purposes without rendering the book 
unwieldy 

The second part deals with industry art religion 
and magic and society which are considered partly 
from the point of view of special cases and partly 
constitute a limited comparative survey There is a 
great deal of valuable matter in this section but there 
are also many aspects of culture that are not alluded 
to possibly from lack of space For example the 
researches of A R Brown on various Australian tnbes 
throw new light on Australian sock logy and what is 
often termed soul sul stance is not mentioned In 
discussing diffusion versus independent development in 
earh civilisation some valuable reflections are made 
Graebner s views are slightly criticised Hliot Smith is 
dismissed with scorn but Rivers is dealt with at greater 
length though some of his arguments are described as 

highly artificial The author concludes by saying 

wc must reiterate our former position that the 
diffusion of civilisation frem tribe to tribe is but one 
of the lasic factors in cultural advance the other 
factors 1 cing human creativeness resulting in the in 
dependent origination of new things and ideas though 
elsewhere he savs the civil sat onal role of 1 orrowing 
is fundamental 

In the third part Dr G< ldenweiser discusses various 
theones of early mentality those of Herbert Spencer 
that the ghost is the corner stone of early theology 
that spirits arc derived from ghosts the nickname 
theory of animal and other ults the views of Frazer 
on magic and its relation to sricnce and religion the 
origin of exogamy He says that Wundt approached 
the pr blcm of primitive mentality with a far broader 
and deeper equipment in scientific method than did 
Spencer Tylor or Trazer \s a student of psychology 
he was pro f against the allurements of a facile mode 
of interpretation of primitive thought of which these 
auth rs are s often guilty lie discarded the crude 
rationalism of Spencer and Tv lor The associa 
tionism of Frazer also ollapsed before Wundt s critical 
onslaught but even Wundt often failed to escape 
the allurements of monogenetic derivations Durk 
heim also receives very favourable consideration, 
though his tremendous exaggeration of the import 
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ance of social factors as contrasted with all others is 
duly noted and he fails to do justice to the con 
tribution of the individual to religious experience 
He also disagrees with certain aspects of Levy Bruhl s 
views and with Rivers in his criticisms thereon he 
like others cannot accept Freud s Cyclopean family or 
his conception of totemism 

The last chapter on early life and thought is an 
admirable constructive effort on the part of the author 
m which he ranges himself on the side of the French 
and German psychologists as opposed to British 
anthropologists 

As Dr Goldenweiser freely criticises others hecannit 
object to having a few of his own shortcomings pointed 
out Buganda lies north and north west of the 
Victoria Nyanza we are told that maize is perhaps 
the principal staple food of the Baganda (p 83) but 
Roscoe says no grain is grown and that plantains 
furnish their staple food There are more varieties of 
Australian canoes than the two bark ones he refers to 
and the dingo is not a wolf hut allied to the Indian 
dog The decorative art of Australia is more varied 
tlian he imagines and ceremonies for the multiplication 
of totemic animals are not confined to the Aranda 
as he seems to imply (pp 109 381) Pile dwellings 
and tree houses have a more extended range than is 
indicated (p 135) Ihe great stone images of Faster 
Island are not wooden idols (p 306) It is 
incorrect to describe Flliot Smith as a follower 
of Rivers if anything the reverse is nearer the 
mark The statements are erroneous that Man 
has never used man os a regular article of diet 
we do not hear of the eating of relatn es (p 3)6) 
Throughout the book the term ctchm„ is used 
for engraving or incising etching is a definite technical 
process A C Haddon 


Sir Alfred Yarrow 

Alfred Yarroio hi* Life and Bor/ ( mpltd by 
Fie mor ( Barnes (Lady Yarrow) Pp x\ + ,38 + 78 
plates (London F Am >ld and ( > 1923) 

10 s 6 d net 

L ADY \ ARROW has given us a most interest ng 
and genial account of tl e life and work of 
Sir Alfred Yarrow and has successfully portrayed 
m happy and engaging style a character which Smilts 
would assuredly have lietn glad to utilise in his examples 
of Self Help and to have included in his I i\es 
of the Lngincers She has succeeded in showing 
not only the shrewd business capacity of Sir Alfred 
but also his remarkable ability to apply science to 
the needs of the great industry with which he was 
chiefly associated especially in those branches in 
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which he was in the front rank of pioneers for a very 
long penod His admiration for the attainments and 
discoveries of the man of science stands high but it 
is equalled by his appreciation of the sound sense 
and fertility of resource of the sk lful manual worker , 
and a perusal of the book will indicate the reasons for 
his being in the forefront of those who have dented 
advantage from the hippy combination of the two 
Lady Yarrow shows that Sir Alfred equipped with 
an abundance of scientific and generil knowledge, 
was quick to perceive when the teichings of science 
or of handicraft or both could be brought to the aid 
of his problems and soon satisfying himself of the 
accuracy of his premises (generally by the help of 
homely but convincing experiment) he rapidly pro 
ceeded to successful solution mostly with satisfactory 
and frequently with far reaching results 
It has fallen to the giod lot of many to have been 
associated with Sir Alfred in s me portions of his 
comprehensive work few if any can have been 
connected with the whole of the developments in ship 
building and marine engineering in which he has 
taken such a prominent pirt and this storv of lus 
life consequently c in tains mu h of interest th it must 
le new to every individual reader however intimate 
his acquaint race for a per id may have been To 
all such the book will 1 e h glily rem n scent and 
naval engineers m particular will recall many exciting 
incidents of the trying times whch m irked the 
endeavour to get better than their lest fr m the 
coal tired b ller and the high-speed rec prooatin B 
engine eich in its special pandemomc envirmment 
As dcscril td m the book these expercnccs con 
stituted a phase provoked by the demand for high 
speeds which necessitated the use of extremely light 
machinery and thev hid to be endured to prep ire 
the w ly for the en^it c room on 1 tions th it we n w 
enjoy- perfect pea e witl oil fired b llers and turbines 
Sir Alfred \ arrow s part in the devel ipmcnt of 
hgh speed enft is generally well known but the full 
extent of the pari he took during the \\ ar is perhaps 
n t so wdelv known The chapters devoted t this 
portion of h s work do nrt d sclose the whole f his 
iff rts so rem ukable m one of his advin ed years 
but they are suffi lent to revt il hs 1 lgl sense of 
patriotic duty ind tht veisatlity and value of his 
vigorous endtavours lit enj ved tht t nfidcnct of 
lord Fisher in his werx lor the Navy and amply 
j roved that tht confidence was justified 

But in addition to his hi^h pr fes 1 mal rcputati in 
Sir Alfred is esteemed for his k ndly d spe siti in coupled 
with more than an irdinary desire to help his ftllow men 
ThP author s note at the end of the v olume delineates 
this side of Sir Mfred s character m touching words, 
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and her interesting descriptions m the text of his 
principal philanthropic schemes supplv further details 
His own ideas oi how to dispose of a balance at the 
bank in excess of what is necessary arc given in 
Chapter K\ The Convalescent Home and are 
commended to reiders who will afterwards under 
stand mire readily the unique reasons for Sir \lfred s 
man> generous henef ictions during his lifetime 
Lady V arrow has evidently compiled her work under 
some restraint as more could be told both of Sir \lfred s 
professional success and of his bounty and his methods 
of encouraging others (for example his recent munificent 
gift to the Royal Societv is not mentioned in this 
book) but she has tol 1 enough to warrant Sir Alfred s 
claim that his business life has been filled with 
sentiment and friendship She is to be congratulated 
on the scheme sequence and style of the compilation, 
and she can be assured that her work will he highly 
appreciated by the verv large circle of Sir Alfreds 
friends G G Goodwin 

Our Bookshelf 

Grundnss der allgemetnen Zoologte fur Studierende Von 
Dr \lfred Kuhn Pp vm + 212 (Leipzig Georg 
Thieme i9’2 ) 

Tins is a w holla admirable text book We 1 now of no 
book in the Ln lish 1 an ua r e t \actlv like it none that 
attempts so much within sc limited a spare and 
m 1 cover attempts it s su cessfulh with a die 
rc„irl to the rc luirements cf those for whom it is 
written and to the mimtcnante of a proper balance 
between the v anous p uts f the subject The bj k is 
divided into three appr ximalclv equal parts the first 
givm„ a rapid suivcv of the morphology cf each 
phylum of the amm il kingdom the second an a ount 
of the physiologv of animals and the third a review of 
the main principles if embryrlogv and the pr Hems 
of variation heredity sex and cvoluticn lhe 1 ok 
a ncludcs with a short bibliogrtphv of more adv an ed 
text books and original memoirs to which the student 
can tum for more detailed information on anv point 
In attempting to treat of the whole of the animal 
kingdom in 70 pages the author may be thought to have 
essayed an impossible task Bv confining himself to 
the broad and general characters of each phylum, 
without entering into details of any one tvpc however 
and aided by an excellent scries of diagrammatic 
figures he has succeeded in giving an admiral ly clear 
account of each phylum The look is intended for 
medical students and consequent 1\ special emphasis 
is laid on parasitic forms thnughout without howev er, 
o erburdenmg the book m this wav or losing the 
general perspective of the whole lhe illustrations 
have been mainly drawn spcciallv for this book They 
arc m the majority of eases schematic drawings very 
clcarlv reproduced and cxcellentlv chosen for the 
purpose and would make good wall diagrams for lecture 
purposes 

The point which most impresses us in this book is the 
excellent balance which the author has kept between 
NO 2806, VOL 1 1 2] 


the three broad divisions of zoology — morphology, 
phvsiology and embryology — with its kindred problems 
The general course given to first year medical students 
is apt to be weighted too much on the morphological 
side phv jiologv is generally neglected and verv little 
consideration is given to the fundamental and general 
problems of zoologv Wt feel sure that a course on the 
lines so admirably sketched by Prof Kuhn would give 
the medical student a broader outlook on zoological 
subjects would interest him more for its own sake, and 
would make abundantly clear to him the fundamental 
bearing of his zoology course on his future life s work 
He would no longer regard zoology as a subject put 
into his curriculum for his ultimatcconfusion to be got 
through with the mmimum afflWlft of work in the 
minimum time With a little amplification, Dr 
Kuhn s hook would serve as a basis for subsidiary one- 
year courses in zoologv for science students 

Our S olar System and die Stellar Unit erse Ten Popular 
Let lures By the Rev Charles Whyte Pp xi + 

234 + 18 plates (London C Gnfhn and t o Ltd , 
1923) 10 6 d net 

The ten lectures which firm the basis of this volume 
were delivered as the Thomson Lectures for the session 
1919-1920 m connexion with the United 1 ree Church 
College \berdccn The v provide a survey— fairly lip 
to d ite and in general accurate — of the present state 
of astronomical knowledge in a form suitable for the 
non scientific reader so far as it is possible to do so 
without the intrcduction cf mathematics or of mathe 
matic al reasoning 

There arc a few errors to which attention mav he 
directed The statement on p 27 that the theory 
nnv generally ac opted as I etng the chief cause in the 
maintenance of the suns heat is that advanced hy 
Htlmh ltz in 18^3 is not ccrrcct It is well known 
tint ths thecrv is not in accord with geohgical fa ts 
Again on p (so it is stated that a temperature of 
7 So 0 I at the surface of 1 planet corresponds to an 
intensitv t the rays of tlu midsummer sun multiplied 
hy 9 I lus is ol tour c a fallacy The rotation 
peritd of Wcrcurv is not known with certainty though 
from p 61 the contrary would be inferred It is cer 
tainlv exceeding the limits of scientific truth to say as 
on p 151 that we have every reason to helieve that 
a number of planetary Ixxlits many of them exceeding 
in size our own solar satellites travel round these suns 
in swift motion over enormous circumferences while 
on p 164 the sentence They (the Cepheids) are 
situated from us it enormously greater distances than 
those which up to now have been measured requires 
modification In dealing with the Martian canals 
their possible subjective naturt might have been men 
tioned The detailed elementary calculations on pp 
61 2 87 8 might have been omitted with advantage 
The book is well produced with good paper and clear 
type The plates liave been carefully selected and it 
is a pleasure to see them reproduced on well glazed 
paper Ioi frequently astronomical photographs lose 
much of their value when reproduced in popular works, 
through the use of inferior paper The book can be 
recommended as one w hich will provide muc h interesting 
reading to those who though without scientific training, 
are interested m astronomy II b J 
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Some Questions of Phonetic Theory By Wilfrid Perrett 
Chapter 6 The Mechanism of the Cochlea Pp 
39 80 (Cambridge W Heffer and Sons Ltd 
1923) 2 s ntt 

This section of Mr Perrett s book is an attac k on the 
resonance theory of hearing and on all those who have 
written m support of it It is his avowed object to 
hy the yammering ghost of sympathetic rcsonamt 
in the cochle 1 (p 44) His criticisms of the resonan 1 
theory arc under three headings (1) An attack up n 
Helmholtz s theory of beats as he conceives it The 
construction he puts upon Chvpter VIII of the 
Ionempfindungen is, in the reviewers opinun 
foned and unfair (2) An uncorroborated pcrsiml 
experience of lus own which leads him to the conclusion 
that the ear can distinguish two notes in perfc t 
physic il unison sounded simultaneouslv (3) lint 

speech sounds can terminitc suddenly in 1 voiceless 
occlusion consonant consequently no after vibrt 
tions of the b isilar fibres occur Mr Perrett quot s 
„raphic speuh records, but admits that the eviden e 
drawn fnm them is me inclusive 
We gither that Mr Perrett his ibindonrd the 
Wrightson theory m favour of a travelling bulge 
theirv on the lines of those of Mevcr and Ur Kuile but 
he docs not appear ti hive brought lorwtrd any iddi 
tiontl evidence m support of this view He tells us 
tint the prccedin 0 four hapters of his book havt been 
received with gratuitous contumely in certain 
quarters (p 59) We cannot help thinking that his 
manner of conducting a controversy may have been 
responsible to a certain extent for the treatment his 
work his received G W 

The Americas By J Bruce (The I xj 1 ter 
Geographies) Pp vm + 216 (London G I ell 
and Sons 1 td 1922 ) jr 

A new note is intr iduced into elementary geographic 1 
teaching hv th s volume which appears to be the fir t 
of a scries \fter an introductory chapter on map 
readm., there arc several ch iptcrs describing the wav 
in wh ch the American ontinmt was discovered and 
opened up bv Luropeans Ihc sections arc vividl 
wr tten and cannot fail to interest, although the pari 
graphs and map dealing with Arctic Canada and the 
hnrlh west passage would bear some revision Ihcn 
foil jWs a general geographical survey of the Americas 
Eipht double page plates with full descriptions arc a 
notable feature and there are in iddition sev eral sketc h 
maps and twi col lured orographical maps The 1st 
of books for students re iding is useful but might well 
be extended The biok as a whole g ves 1 far mere 
vivid picture rf North and Snith Amenta than the 
more formal annlvucal text books succeed in dnn 
R N R B 

Elements of Glass blowing By Dr II P Warm 
Pp ix + 1x6 (Iondon G Bell md Sons, Ltd 
1923) 2 s 4 d net 

Dr Waran s book deals in a clear and practical wav 
with many things which a research student will find 
that he requires to know The ability to put together 
and to repair simple glass apparatus is one of the 
things which he should gradually acquire, and this 
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book will be found a useful guide in this direction It 
is very doubtful whether the laboratory worker will 
find it desirable to make his own stopcocks or Dewar 
vessels , the time spent on such work would usually 
be more profitably applied in research but in places 
where apparatus is not easily obtained it mav be 
quicker to make it As a general rule unless one has 
become very proficient in glass working, it is usually 
cheaper and quicker to leave e implicated things to 
the professional man 

The Wonders of tie 'stir By J iseph McCabe Pp 
ix +1141-4 pints (Lond iii Watts ind (o, 
1923) 31 net 

Thf author has written 1 series of vilumes on v aric us 
phases of evoluti n the present book belongs 10 the 
senes and discusses the light th it his 1 tin thnwn on 
stellar and planetary evolution ly the discos cncs of 
the last half centuiv \s an illustration of the difh 
culty of keeping uptodite in di cussing the status 
of the spiral nebula, some f the views of leading 
astronomers m lav our of the island universe 
theory thit are qu tid m the bock have tlrcxdy been 
modified by the discovery 1 f the r rapid r tati n 
While 1 few senten es hut md then might le 
picked out fir criticism tlutllv the stitimcnt if 
matters of conjecture os facts on llu while the picture 
„iven of our present knowledge ftheumvusc appears 
to be correct ind as complete is cm be expeittd in 
the space of 1x2 pi n cs \\c svmpathi e with the 
authors appeal fir 1 general agreement among astron 
omers is to the me ining of a billion 

\tn 

Aslrotnmie Grosse Beuegung und / Hi firming der 
Iltmmelslorper \on \ 1 Mobius 13 \uflage 
bearbcitct von Prof Dr Hermann Kolxild ltd 2 
kometen Mete re und dis Stcmsvstcm (Samm 
lun e Goschen Nr 32 y) Pp 128 (Berlin und 
Leipzig W do Gruvtcr und to 192,) is 
This little b ok has three h iptcrs dciltng with 
comets md meteors the fixed stars ml 1 mogony 
rcspectivclv 1 his restriction f subjects inal les each 
to be treated pretty fullv in spite ol the sm ill size of 
the volume The intorn ition is lire ug it up to date 
and includes recent comets, the Glint and l)w irf 
theory ind a discussicn of the plinetcsimal theorv 
lhe star maps B ive tin p sitions of all stars c f m igni 
tude 5 or brighter down to south Dccl 45 

\ C D C 

lracls of Britt h Animals 1 dited bv II Mortimer 
Batten (1 dinbuigh A\ d \ k ] linstcn, 
1923 ) 41 net 

This publication tikes the form fa 1 ut -oin x 30 m , 
depicting in life size the sjoors of the ommoner 
British wild animals ind ci domestic ininxals for 
1 imparison with bnef cxplan itorv nous bv the editor 
Lhe diagrams are boldly ind clcailv printed and the 
chirt should be of the b rcite t use f ir the teaching of 
nature study in schools and foi the instruction of Boy 
Scouts and Girl Guides in the craft of the country side 
The omission of a figure of the track of a dog is one that 
should be made good in a future edition 
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Letters to the Editor 

The Editor does not hold htmself responsible for 
opinions expressed by his correspondents Neither 
t in he undertake to return , nor to correspond ' vith 
i/i writers of reputed manuscripts intended for 
this or any other part of NviURr No notue is 
til in of anon \ ntous communnations ] 

Photographic Plates for the Extreme Ultra Violet 

In recent yeirs there have been a number of 
attempts to improve the photographic methods 
perfected by Schumann used in the investigation 
of the ultra violet so far without any very striking 
results 

Recently Mr David Mann and T ha\t been making 
some experiments with the daguerreotype process 
7 he results though interesting ire so f it of no great 
pr icticil v alue It is not difficult to prepare a surface 
which will be very sensitive in tne region about 
wave length ifiyo A I and on two or three occasions 
we have obtained records extending to wave length 
■>84 A L l ut m general the behaviour of the plaits 
in the extreme ultr i \ 10U t is capricious and un 
satisf ictoi \ 

Ducliux ind Jc Intel (/ urnal di Ih ) tjue 11 
iqm p ill) hue dtstnbtd i w iv of Schuminn 
ising an ordinal \ dr\ plati by treating it with 
sulphuric acid ind icccntlv \ston has refund to the 
same process M Ducliux lias been so kinl is to 
send nu some specimens of the results he his l taint d 
He informs nit however that lit prefers mother 
method winch lu \nd his colleague have disccvcrcd 
dtscril td in thur irtuh just cited Ills cxpin 
mints vun confined to the region of the spectrum 
which mw be investigated with a quirt/ pnsm 
spcctn B nph 1 hive centinucd them into the 
extruiK ultraviolet 

The procedure is cxtremelv simple A fast com 
merci tl phottgriphic pi ite (I hive employed i 
Seed 30 ) is totted with a thin film of 1 colourless 
pariflm oil It is then exposed m the usuil wav m 
a v icuum sptitroseope tlu oil is removed with 
acetone and the pi ite is developed I he results are 

nearlv though not quite as good as those which 1 
hive obtained with the most sensitive Schuminn 
plates prepired ic cording to the old method it is 
quite eisv to get a record of the strong htliuin line 
at X5K4 A l 

The suciiss of the process evidently depends on 
fluorescent action I h ivc tried a number of different 
kinds of oil and 1 find that \ujol 1 very pure 
oil sold in this country for medical purposes yields 
good results 

I feel sure that this discoveiy of Dudaux and 
Jcantct will prove a red blessing to all sputro 
scopists who work in the extreme ultra violet 

lm-ommr Lvmvn 

Jelterson Labor itorv Harv ml Lnnersity 
June .8 


The Presence of Urease In the Nodules on the 
Roots of Leguminous Plants 

Amrrc the discovery of urease in the Sova be in by 
Takeuchi 111 1909 the presence of tins remaikible 
urea splitting en/vme was soon recognised in the 
seeds of many leguminous plants On the other h ind 
while the incurrence of the en/vmc in seeds from 
widely different varieties of plants h is I vein recorded 
in recent years its absc nee from the seeds of several 
Legunnnosa: has ilso been noteel 
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So far as we have been able to ascertain the 
peculi vr root nodules of leguminous plants have not 
hitherto been tested for urease Experiments earned 
out in this 1 iboratory m conjunction with Mr J v 
Collins have revelled the presence of the particular 
enzyme in all the cises examined Crushed nodules 
taken from the well washed rootlets of Tr if oh urn 
procumbent T pratense 7 repens Vieta satua 
Midicago saliva Galega officinalis various lupins and 
the garden pea were placed separately in a two per 
cent solution of urea (sterilised bv saturation with 
toluene) to which a few drops of ncutril phenol red 
solution had been added as indicator A purple red 
colour due to ammonia generated from the de 
composition of urea was gradually developed in the 
solutions after they had been a^ntauicd at 55 0 for 
about an hour Several contitW^ienments showed 
that ammonia was not generated m the absence of 
urea and that the solution of the latter alone did not 
change the colour of the indicator under the above 
conditions Also rootlets not bearing nodules and 
roots taken from pi ints belonging to several different 
natunl orders failed to give iny evidence of the 
presence of urease Judging from qualitative expert 
meats nodules fiom the white and the yellow tree 
lupin apjiearcd to be the most active of those examined 

1 rom thtsc obsimtions it must be concluded tli it 
tlic nodules on the loots t f kgunnnous plants possess 
an addition il funi tion to the one which they h ive 
been known to perform sintt Hcllriegcls discovery 
Whdc wt havi nit found urease in any roots devoid 
of nodules clear 1 vidcnce w is obt lined of its prestnee 
in the cv limine il tuberous growths developed from 
the lOotstock il the lessir nhnlitu (Ranunculus 
1 uana) fhis is the onlv <asc so fir in which the 
enzvmi has Ixen detected 111 the adjunct of a root 
outsilc the leguminous funily ot plants 

An interesting demonstr ition of the presence of 
the enzvme e in le made without crushing the 
noehilts lhc entire root cut from 1 >i ung pe » plant 
or preferably Irom 1 young lupin is it usu illv c irnes 
larger nodules is immersed in a solution of urti 
containing 1 hbiral supply of the indie ltm (neutral 
phenol red) llic action of the enzyme is illovved 
to continue until the solution has attained a rich 
purple led colour winch of course requires a much 
longi r tune than if the nodules li id been crushed 
The root is now removed from the solution rinsed for 
a few moments under the tap and then placed in 
water to which a few drops of the mdicitoi have 
been added I he diffusion of dlkilinc solution fiom 
nodults into the outer liquid can be readily observed 
by the rone of colour which forms in the solution 
directly round the nodults 

While the first part of this experiment illustrates 
the relatively feeble activity of the nodules m situ if 
the root lie now washed in running water until the 
colour of the indicator is no longer affected it will be 
found that when immersed again in a solution of 
urea the rate at which tlic latter is decomposed will 
be much greater thin when the nodults were tested 
originally This obviously suggests tint urease is 
produced within the nodules during contact with 
the urea solution I nder nitural conditions the 
micro organisms present in the nodules are probably 
concerned m the generation of the enzyme as required 
In our experiments the antiseptic power of toluene 
was apparently insufficient seriously to affect their 
activity Pending a more extended investigation 
of the subject our preliminary observations seem 
worth recording 

h. A Werner 

University Chemical I aboratory 
Trinity College Dublin 
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Solar Activity and Atmospheric Electricity 

Dr Chreb m a recent paper 1 gix ing the results 
of his investigation based on the Kew atmosphtric 
electric data reaches the following interesting 
conclusion as stated in his abstract The results 
obtained are on the whole not incompatible with 
Dr Bauer s conclusion but they indicate that if i 
relationship of the kind supposed exists the sun 
spot influence must be very much less in the case 
of atmospheric electricity th in m that of tencstrial 
magnetism The conclusion * referred to b\ Dr 
Chree is that the potential gradient of atmospheric 
electricity apparently vanes during the sun spot 
cycle increasing with increased sun spot activity 
and that the diurnal range of tho potential gradient 
of atmospheric electricity like the diurnal range of 
terrestrial magnetism increases with increased sun 
spot activity 

I fully agree with Dr Chrec that if there is \ 
relationship between solar activity md atmosphere 
electricity it ought to turn out to be a world wide 
phenomenon just as in the case of thi recognisi l 
relationship betwetn sol ir activity m 1 terrestrial 
magnetism However this fact is to be ktpt in 
mind that disturb met s because of local conditions 
play a far more predominant rdlc in atmospheric 
electricity thin in terrestrul magnetism ml miv 
in fait be of such a chancier as to mask completely 
iny world wile effect Accordingly m atmosphciic 
ihctncit) i xiry c ireful selection of stitions is 
necessary for the study of worll phcnomcni It 
thus may turn out that one very favounbly Ik ate l 
stition such is the hbro Obsei \ itory at Tortosi 
bp iin upon the excellent m 1 consistent obsciv itions 
of winch my first conclusions were iliitfly biscl 
may lc id to a more ccrt un result th m a dozen 
unf ivounbly loc iti I stitions 

One of the lust entcni for judging the unf ivour 
ableness of i station is the r itio c t /c x of the implitu l< 
of the n hour mil 2\ hour waves respectively of 
the potcntnl grulunt the smaller the ntn tlu 
more readily docs the stition show universal or 

tern stnal results This 1 itio at Kew is one of 
the Ingest of any of the stations known to me it 
varies between winter and summer from iliont 1 to , 
and on the avenge for the yeir is 2 agunst 08 for 
Ebro o 7 for Lskd vlcmuir md o 25 for the oceans 
Furthermore the absolute value of the potential 
gridient at Kew is more than twice the average 
normal value for the region of the earth frein 
60 0 N lat to 60 b lit However in spite of the 
disturbed character of the Kew station Dr Chipc 
has succeeded in getting results which he siys are 
not incompatible with mini and I shall show how 
bv the recognition of another variation to which 
atmospheric electricity appears to be subject the 
x all lily of his results respecting the sun spot etfect 
miy be enhanced 

Every series of carefully made and undisturbed 
observations extending over a period approximating 
a sun cycle or more has reccix ed investigation mil 
definite results have in general been obtained 
A notable exception is Potsdam where because of 
severe climatic disturbances instrumental changes 
and changes in reduction factor the extensive seres 
of observations at this station unfortunately is subject 
to discontinuities and therefore cuinot sifily bi 
utilised for the detection of a sun spot etfect For 
the present sun spot activity os indicated by the 
Wolf or Wolfer sun spot number is taken as a measure 
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of solar activity the possible influence of which 
upon atmospheric electricity is to be investigated 
Other measures of solar activity — for example 
prominences — are likewise included m the complete 
investigation 

Suppose we have for a senes of years the mean 
annual values of the potential gradient P in volts 
per metre as resulting from continuous registrations 
throughout the year and basid only on electrically 
undisturbed ilays without negative potential Let 
I’* be the mean value of P for the entire senes 
corresponding to the mean date T„ and let b* be 
the mean annual sun spot number then with fair 
approxim ition a formula of the following type is 
found to hold 

p r„+<(S-S„) + f(l T„) (I) 

The coefficient s represents tin ch mge m P corre 
spondtng to ont sun spot number in 1 t represents 
the time etfect or annual change in P dependent 
appare ntly upon the average ch iracter of the 
p irticul ir sun spot cycle in which the series of 
P observations h ippens to occur 

For nearly e\cry senes discusscl thus fir when 
the station is fairly free fiom jironounecd local or 
climatic disturb mces and the mnu il valuis of P have 
been denved from eleclncilly undisturlx 1 diys tho 
coefficient 4 is found to be positive and averages 
abotit o y> per cent of P„ for the me an of lilt y e ir 
lienee if the sunspot dcytlopnunt from minimum 
to maximum is 100 numbers tlu p Uutul giadicnt 
P suffers an turret t fr m tie tat ) m n mum sun 
sp t act 1 it\ t Iht \ ir if m in mum suit p t utility 
f at ut jo per ait f P„ (bee T able 1 ) 

The value and sign of the coefficient t max depend 
upon vxliethcr the sun sp< t cycle in which the P senes 
■ occurs is In low or ibovc ixcrigt development 
I Ihus the pi esent cycle licginning with thi yeir iyiy 
of minimum sunspot aetixitv is xlovc avirage 
development heme t turns out to 1 c n „ative as 
shown in Table 1 No smh high mean innuil 
sunspot number as 103 > for 1017 has occurred 
«-mce 1870 when S w as jjyi How l may vary 
xvith cycle and with season of yeir will be discussed 
in the complete paper which is to appeir an the 
September 1923 issue of 1 err stnal Malnttism and 
Atmosphiru rhitrtcit\ 

The values of s and t expressed both in percent iges 
of P„ and in volts per metre as detmnmel by the 
method of least squares will be found given in 
Table 1 for thret obsirvat irics from Spain to 
Scotland and the mem epoch 1916 Ihe third and 
second columns from the nul of table x contun 
the me an squ ire errors and / , ol t lined respect 
ively first on the assumption th it the departures 
of P from the mean value P* ri present errors of 
observation an 1 secondly that formula (1) ipplies 
It will be seen from a comparison of the fig res in 
the two columns that by the application of the 
corrections (sun spot effect and cycle or time effect) 
a xery much better representation of the observed 
values of P is obtained than by the arithmetical 
mean P„ 

Ihe last column r, contains the correlation 
coefficient between potential gradient and sun spot 
activity after the apphcation of the corrective term 

<{T I„) to the observed \ allies of P It will 

be observed that in generil the coefficient so nearly 
approaches unity, especially for Ebro and hskdole 
nauir as to leave scarcely my doubt of a definate 
relationship between the potential gradient of 
atmospheric electricity and sun spottedntss By the 
lccogmtion of the t change which is similar in its 
effect to the secular change in terrestrial magnetism. 
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except that it is of shorter period and seems to vary 
from cvcle to cycle Dr Chrcc s correlation coefficient 
for the hew senes 1911 to 1921 is increased from 
055 to 077 and for the less regular senes 1898 
to 1909 from o 24 to o 62 

lABLl 1 — iRlXAIlON BFTWl 1 N AnNUAT PoiFNriAL GRADI1 NT OF 
AtMOSPHLRIC h LLClRIClfY AND VNNt VL SUN SPOT ACTIVllY 


It will be instructive to show (1 ible for a favour 
able case 1 bro the application of formula (1) We 
have for this station if AP„ (P P.) rtjrt setts 
the observe 1 qumtity ind Al , similarly tit 
computed quantity expressed in percentages f 
P* 11 0 \ Its per metre 

r.-P- 0313^-396) 273(1 19165) 
or Af 0313AS 273AT () 

TVBLI 2 — CoMrAKIS N 1 OlSLRVrD VM ( OMPITI D \ All rs 
PorLMlAL ORADirNT AT FBRC OBSri \ VI IRY IQII 1921 



I et us tike for example the change in the obscrv e 1 
value of the potential gradient P, between 1 J17 
(year of maximum sunspot activity) ind 1 j.i is 
shown in Table 2 The observed change (decrease) 
at Lbro amounted to 39 per cent the coni] uted 
decrease according to formula (2) is 36 per £ent 
25 per cent being contnbuted by the sun spot term 
anti 11 per cent by the cycle or A 1 term ( ec 
columns 9 10 11 and 12) That this remarkal 1 
decreise it h bro bt tween 1917 and 1921 was a 
world wide phenomenon besides being corroborated 
by Lskdalemuir and Kew is further shown by the 
fact that the results of the Carnegie potential gr i bent 
observations on the oceans all instrumental and 
reduction constants having been most carefully c n 
trolled throughout the van lus cruises of the Cam gte 
gave a mean value for 1921 5 which was al out 30 
percent less than the corresponding value for 1 m 5 

There are no such corresjxmdingly large changes 
lR terrestrial magnetism dunng 1 sun spot cycle 
os have just been shown to occur in atmosphcnc 
electricity According to my 1918 investigations * 
an increase of 100 in the sun spot number would 
correspond to a decrease in the intensity of magm-tisa 
tion of the earth of about o 1 per cent whereas 
for an increase of 100 in the sun spot number the 
normal potential gradient of atmospheric electricity 
was increased about 30 per cent 

The investigations thus far would indicate that 

• 7 err Met Atm fled vol J3 (1918) p 63 


the electric conductivity X does not vary with sun 
spot activity m the same marked degree as does 
the potential gradient P hence as the current 
density of the vertical current is n=xp we may 
say with high degree of certainty that the vertical 
conduction current increases 
with increased sun spot act 
lvity at the rate of about 
3 per cent per 10 sun spot 
numbers The bearing of 
this most interesting fact 
upon theories of the origin 
and maintenance of the 
e vrth s negativ e electric 
charge needs no elaboration 
here 

But of eqnhl importance 
with the sun spot eflcct 
to theories is the cycle effect which indicates that 
the earth s negativ c charge even if all periodic 
variations and sun spot ellects ire eliminated is 
not m nnlaimd constant but may progressively from 
year to year show in one cvcle a sti idy diminution 
and m another 1 steady increase Dunng the 
present eyile leginning with the year of minimum 
spotte Incss 1913 the totil letreist miy be such 
that the potential gradient at 1 bro in the approach 
ing vtir of minimum 1923 
or 1924 may be alout 30 
per cent less than in the 
mimn urn yc ir of 1913 when 
the observed value was no 
volts pci mctie But as al 
reidy intimated the cycle 
effect may not always be a 
diminishing one 1 hope to 
study the vanations m t 
more exhaustively by utibs 
ing all post data obtamed 
with the requisite care 
Lack of space will not 
permit describing here in 
detail the vanous examina 
tions already made con 
1 p t activity on the periodic 
van ati ms of the p tcntial gradient of atmospheric 
electricity Dr Cliree in his paper cites the results 
drawn by me from a I ouner imlysis of the diurnal 
variation of P at Fbrt for the period 1910 to 1920 
and he finds a correl ition coefficient of o 72 if 
account lie taken of the cycle effect which is also 
evident here as the diurnal variation is a function 
of the absolute value of P then the correlation 
coefficient is oq 6 The analysis has been extended 
so as to include the d ita for 19’ 1 which have become 
av ulable since the 192-’ paper 

In my 1921 invcstigitions which Dr Chree 
apparently overlooked I investigated the relation 
ship between the range of the diurnal variation of 
the potential gradient atHro and sun spot activity 
and found that the sun spot v matron in the diurnal 
range bt tween minimum and maximum was about 
25 per cent ind that it increased with increased 
sun spot activ ity I * * 4 With the aid of a similar formula 
to (1) and taking the I bro senes 1911-1921 the 
value of s turns out to be +0 31 for the mean of 
the year it an increase in the sun spot number 
of 100 between mmimum ind maximum which 
was aliout the case for the present cycle was accom 
pained by an increase of 31 per cent in the diurnal 
range at hbro A similar result is found for the 
Kremsmunstcr senes 1003 1910 1 he average corre 
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lation coefficient for the sun spot effect on the 
diurnal variation (range average departure Founcr 
combined amplitude) of the potential gradient for 
various stations is about o 8 for Fbro and Fskdalc 
muir it exceeds 09 The reason that Dr Chrte 
gets somewhat unsatisfactory results from certain 
diurnal data at Kew is partly because of the fict 
already mentioned that Kew is not a favour ill 
station for the most successful study of world effects 
However applying a formula similar to (1) to tlu. 
Kew senes 1898-1909 Dr Chree s corrcl ition 
coefficient for the sun spot relation of his quantity c 
(combined amplitude of the 24 hour and 12 ho r 
waves of the I ounor senes) is mere lsed from o 46 tc 
o 77 s - I o 50 per cent and t 211 per cent of 
The sun spit influence ts als 1 shown in tin in ml 
variation of the potential gradient at 1 br for the 
penod 1910-1921 the correlation coefficient is o 71 
General Conclusion — The relationship between 
sun spot activity and atmospheric electricity tur is 
out to be for locally undisturbed stations as definite 
as in the case of terrestnal magnetism the sun spit 
influence on the penodic variations of the atmospheric 
potential gradient is in general as great as on the 
penodic variations of terrestnal magnetism and 
as concerns the effects on the absolute values the 
sun spot influence is about 300 times greater in 
atmospher c electricity than in terrcstri il magnetism 
The potential gradient of atmospheric electricity 
and presumably the earth s total neg itivc electric 
charge is furthermore subject to an annual or 
secular change which may vary in magnitude and 
sign from one sun spot cycle to another 

Luis A Baulr 

Department of Terrestrial Magnetism 
Carnegie Institution of Washington 
Washington DC June 7 


Use of Yeast Extracts In Diabetes 

In a preMous letter to Vaiuri of March 10 fm 
p 327) we stated that we had obtained from jeast 
an insulin like substance which h id the effect < f 
lowering the blood sugar of normal animals I ater 
we described the beneficial effect of this extract on 
some cases of diabetes meilitus (Brit Med Journ 
1 p 71 1 1923) We soon found that the activity of 
the extract from different samples of yeast vane l 
very widely The results of these experiments will 
be published at a later date in conjunction with Dr 
H B Hutchinson In this connexion it is of interest 
to note that Colhp (Proc Soc of Fxp Biol and Med 
ao p 321 1923) reports numerous failures before lit 
succeeded m obtaining an active extract from > east 
and later Funk and Corbitt (Proc Soc of Fxp Biol 
and Med 20 p 422 1923) have met with similar 
variability 

We have recently obtained from the action of 
micro organisms other than yeast extracts which 
have a very considerable power of lowering the blood 
sugar of normal animals to a point where convulsions 
occur That the convulsions were not due to a toxic 
effect is shown by the fact that they were relieved by 
injection of glucose The extract like that from 
yeast caused the blood sugar to be lowered for a 
much longer time than when insulin was usel 
Whether these extracts will be of practical import 
ance remains to be decided Fxpenments are being 
directed to this end 

L B Winter 
W Smith 

Biochemical Laboratory, Cambridge 
July 20 
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Tenacity of Life of an Eel 

I have lately had occasion to notice a further proof 
of the tenacity of life exhibited by the eel which 
may perhaps be of interest 

A correspondent m America Mr L L Mowbray 
of the Aquarium Battery Park New York City has 
kindly sent me from time to time specimens of elvers 1 
of the American eel presirved in formol for in 
vestigation purposes Quite recently a parcel from 
Mr Mowbray was delivered at the laboratory here 
Greatly to our surprise however mste id of elvers 
preserved m formol as usual it pros e t to contain a 
single specimen very much dive 

The littlo eel was enclosed m a small glass bottle 
(quarter litre sire) whu h h ul been corked and waxed 
so as to render it perfectly air tight ind the bottle 
again enclosed in one of the tin cylinders commonly 
used in the United States for sending natural history 
specimens by post The tiny creature had thus made 
its voyage across the Atlantic in complete darkness 
ind without any renewal of air in the 200 c c of 
water in which it was originally placed 
The postmarks showed that it had left New York 
on April i) and arrived in Copenhagen on May 19 
1923 It has now been transferred to a small 
aquarium where it is still alive and active to all 
appearances in excellent form after its lengthy 
journey 

F vidently then the American fresh water eel is by 
no means inferior to its Furopeau cousin in respect 
of endurance and tenacity of hfe 

I may add that we have at the Laboratory here 
two live adult specimens of the American eel They 
have been in our aquana since 1914 when we brought 
them home as elvers from Santa Cruz in the West 
Indies They however made the journey in an open 
beer bottle with frequent changes of water and were 
thus not subjected to so severe a test of endurance 
os the specimen above mentioned 

Johs ScHMjm 



Adsorption on Soil Grains 

The recently published work bv Messrs J Hendnck 
and G Ncwlands (Journ Agnc Set January 1923) 
on the mineral particles in the c orscr grades of the 
fine earth sep irated fr >m soils was noticed in 
Naiurf of June 9 p 73G and it was remarked that 
the study of adsorptive reactions should not be 
entirely restricted to the colloidal hi Id 

It is of interest to note that the United States 
Department of Agriculture took up this question last 
year and its Bulletin No 1122 (October 21 1922) 
records the work of Messrs M S Anderson W H 
Iry P L Gile H E Middleton ind W O Robinson 
on Absorption by colloidal and non colloidal soil 
constituents The authors worked on material finer 
than 2 mm in diameter which in common with so 
many experimenters they call the soil by an 
unfortunate restriction of the term This earth is 
separated preferably 1 / centrifugal methods into 
three grades 2 000 o 050 mm o 050 o 001 mm and 
less than o 001 mm the last being styled colloidal 
In testing the relative powers of adsorption on (or 
absorption by) these grades it was justly felt that 
samples really free from colloidal matter could be 
best obtained by crushing unaltered minerals In 

The yotmgat itagei ot ad fry wl iota make their way op Into fneh 
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each case the gr ide o 050 o 001 mm was selected and 
examined under the microscope the particles being 
counted an 1 measured the surface exposed by 
samples weighing one gram was thus determined for 
a number of tommon minerals 

The conditions of comminution seem however not 
quite comparable with those in natural soil material 
where it mi> be doubted if quartz and garnet for 
example present s > large a surface in comparison 
with other minerals as appe irs from tho table on p 9 
Limonite again is probably distributed in soils in a 
much finer firm than is suggested by the artificially 
crushes 1 material Where a mineral gram again goes 
to pieces mainly under chemical action as in the case 
of olivine set free from basalt it may yield surviving 
cores thit ire of considerable coarseness Ihe table 
referred to lion ever liis obviously very great 
interest m connexion with the work ot Hendrick and 
Newlands 011 the mineral constitution of various 
grades in a fine earth 

Ihe American absorption tests have been made 
with a dye (malachite green) witer vapour and 
ammorni according to methods that ue carefully 
stated 1 r ur typical s implcs from the U S soil 
senes were then treated and it was found thit the 
absorption bv the non colloid il minerals (I should 
prefer to write non colloidal mineral particles ) is 
less than - per cent of the total absorption by the 
fine c irths use 1 It is pointed out that this rtsult is 
affected to s >mc extent by the wide range of absorptive 
power shown by the tests on separate minerals 
Reference is ma le to W O Robinson s work on 

lhe morgimc composition of some important 
American soils (L b Depart Agnc Bulletin 122 
1914) in , which the iverage constitution of the 

silt group in b soils w is determined as quartz 51 
potash felspars 7 muscovite 7 and other miner ils 35 
per cent The dye absorption is practically nothing 
tor qu irtz and orthoclase but the authors of Bulletin 
1122 state that m 1 soil ncli in muscoviti the 
absorption by 1 c n colloi lal particles may lie as high 
as 7 to 20 per cent of the tjtol alisorption of the 
fine e irth 

lhe conclusion is th it the p irticles styled colloi 1 il 
possess absorptive characters that arc lependent on 
their composition and not merely on their fineness of 
comminution lhe luthors confirmed this opinion 
by grinding six selected minerals dry in 1 steel ball 
mill to a fineness of 1 micron ind less so is to re luce 
them to the colloidal grade The coarser particles 
were then (p 14) removed by seduntntation extending 
over several days The average value for absorption 
of ammonia by these finely powdered minerals is only 
22 per cent of that given by the ultra clays from 
a number of different soils The fine quartz and 
microcline showed practically no ibsorption for 
malachite green but chlorite and muscovite gave 
results equal to the lowest of those obtained from the 
colloidal particles in the 33 soils tested It is pointed 
out that some alteration may have taken place in 
the powdered minerals by hydrolysis dunng the 
process of separation 1 heir absorptive power may 
have been thus increased and may be in part due to 
the formation of gels upon the particles Lxperiments 
were then made with synthetic gels and it now seems 
highly probable that by far the greater part of 
absorption in the fine earth of soils is due to gels in 
the maten il finer than 1 micron m diameter The 
term colloidal thus comes to have a more definite 
significance when applied to the constituents of a soil 
Gkenvillf A J Cole 

Geological Survey of Ireland 
Dublin July 12 
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Discovery of Aecodipteron In Ceylon 

Hitherto the species of this peculiar genus of 
Streblidae have been known only from the Malayan 
sub region 1 hanks to the interest taken on my 
behalf by Mr W W A Phillips of St George Estate 
Matugama well known locally os an authority on the 
Chiroptera I have to announce the discovery of an 
encysted female of the genus in the small leaf nosed 
bat of Ci > Ion Htpposuler $ attains The specimen 
was attached to tne skin in the vicinity of the tail 
where is previously discovered specimens hive been 
found either in the wing membrane (Adensamer) or 
at the base of the eir (Muir) The host also is of 
a species in which these parasites have not been 
hitherto recorded and Mr Rhinos informs me that 
it is usually veiy free from all suHPtl character which 
it shares with the rest of its family 

lhe identity of the specimen has been confirmed 
by Mrs Q Cattell Kessell working with Dr Scott at 
Cambridge 

Ronald Slnior Whiie 
The hepitigalla Rubber Tstates Ltd 
Suduganga I state Matale 
Ceylon June i 


Ascodii ilron is one of tho most remarkable 
examples of specialis ition to 1 parasitic existence 
known imong insects It was described by Adensamer 
in 18 )( from a single example found imbedded in the 
dorsal wing membrane of a bat (Phvllorhuta sp ) from 
the Dutch host Indies Subsequently Mr I rederidk 
Muir found 1 number of examples of another species 
lmbedde I in the skin at the b ise of thi ear on 
seventeen specimens of Mimoptrrus schretberst taken 
at Amboina from these he obtained pupana and 
bred both sexes of the fly publishing an account of 
the life history (1 >12) and referring the insect to the 
family Strebli la. 

I he newly emerge 1 males ind feni des have fully 
developed wings ind legs At a later stage the 
female bores its way into the skm of the bat by the 
aid of 1 senes of remarkable cutting blades on its 
proboscis loses its wings and legs almost entirely 
(only the stumps being present in the fully imbedded 
indivi lual) and becomes ilmost completely encysted 
under the skm of the host oniy the posterior ex 
treroity of the abdomen remaining external The 
front part of the abdomen becomes enlarged and 
completely engulfs the head and thorax which come 
to lie as though mvagmated at the bottom of a pit 
The imbedded female gives birth to a full fed larva 
which falls to the ground and immediately pupates 
as is normal in pupiparous Diptera 

The discovery of specimens which may possibly 
represent a new species of the genus in Ceylon is 
highly interesting 

Hugh Scott 

University Museum of Zoology 
Cambridge July 11 


Antarctic Geophysics 

Having been responsible for the final values of 
g derived from the pendulum observations made m 
the Antarctic in 1902 3 by Commander Bernacchi 
and his associate Engineer Commander Skelton I 
wish to direct attention to a point which has ap 
parently escaped your reviewer when making the 
following statements (Nature vol hi p 898) Tlie 
mean value of g from the three pendulums used in 
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19x2 [by Lapt C S Wright] at Cape Evans was 
983 003 from the July senes and 983 004 from the 
August series Commander Bernacchi ol 

tamed the values 982 970 982 979 and 983 025 
These values may be compared with the st ind ir 1 
value 981 292 at Potsdam 
This suggests the existence of a substantial 
difference between the results of the two lintisl 
expeditions This does not however stem to be 
the case The final vdue for g derived friin C im 
m inder Bern icchi s obscrv itions (National Antarctic 
Expedition 1901 1904 Physical Observation 
Table V p 34) was 982 985 In obtaming tin for 
reasons stated in the discussion half weight mlv 
was allowed to the third penluluni Thus the 
apparent difference between the results from the tw > 
expeditions is o«oi8„ cm /sec * But this is accounte 1 
for by the fact thit while Capt Wright icccptel 
for g at Pots lam — on which all the Antarctic results 
really depend— the value 981 292 quoted by yo ir 
reviewer I accepted 981 274 on the authority if 
Sir Gerald Lenox Conyngham (Roy Soc Proc A 
vol 78 p 245) Ihe difference between these tw j 
assume 1 values is o 018 cm /sec 1 Thus the values 
obtained bv the two Antarctic expeditions— not 
exactly at the same place really igrccd to six 
significant figures Though not issigning the ltn 
ortance that Paley di l to un lesigned mci lenccs 
think this coincidence is remarkable eni ugh t > l e 
worth mentioning It would 1 e of intircst in this 
cmncxion to know whit value the Term m experts 
issign now to 4 it Potsdam C ( hri y 

June 30 


The Translocation of Carbohydrates In the 
Sugar Maple 

Thl conclusion of Prof H II Dixon (Naturf 
I cbruarv 23 1922 p 230 and Octobtr 21 19 2 
p 547) that the tr inslocation of organic substiticcs 
could take pi ice through the vessels of the xv 1< 111 
ippears to havt created 1 mild sensation among 
plant physiologists Attention however loes n t 
seem to have been directed to the behaviour of the 
sugar maple which furnishes important cvilence in 
this connexion 

The sugir maple or lock maple ( terr siccfarnm 
Marsh) is well known in Eastern lanadi and New 
England as the source of the maple syrup and may 1 
sugir of commerce To obtain the sap 1 small 
hole about half an inch m diameter is bored into 
the sap wood to a depth of about 3 inches at a height 
of about 4 feet above the ground level at the time 
when the snow is melting at the beginning of spring 
A metal tube is inserted into the hole and a small 
bucket is attached into which the sap drops from 
the metal spout The sap as it oozes from the tree 
is colourless but becomes brown on concentration 
bv boiling 

A bulletin entitled The Maple Sap I low by 

i ones Edson and Morse published by the Vermont 
gncultural Experiment Station in 1903 gives a full 
account of observations and experiments on this 
subject Some of the conclusions reached by these 
investigators are as follows The sap contains about 
3 per cent of sucrose and also small amounts of 
proteids mineral matter md acids mainly malic 
acid The greatest sap flow does not occur at the 
time when the most water is contained in the tree 
More sap flowed at the opening of the sugar seison 
than at the close when more water was m the tissues 
There is no evidence that the water is forced into the 
maplo trunk by root pressure at any season 
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Warm sunny days and freezing nights form ideal 
sugar weather On good sap days the pressure from 
above downwards is greater than that from below up 
wards The flow generally but not ilways parallels 
the pressure Later in the season and upon poor sap 
days upwarl pressure an 1 flow ixcced those from 
ibove Ihe fastest run of sap from a tip hole 
duiing the experiments wis 177 cc per minute 
Jones and ( )rton using lithium chloride had previously 
determined the rate of flow in either direction as 
2 to 6 inches per minute 

Some obscrv itions on this subject were mode 
during the spring on two trees numbere 1 respectively 
185 ind 338; growing in the Botanical Girdcn at 
Ottawa In order to letcrmim whether the flow 
of sap came from the bark or the wo > 1 sever ii small 
branches on each tree were chosen which projected 
horizontally or inclined slightly upwar 1 1 hese were 

cut across at nght angles to their length on March 1 
1923 the cut end w is smoothed and the bark peeled 
off close to the wood for 1 distance of about an inch 
from the cut end In tree N > 185 tip commenced 
to flow on Apnl it ind ceased on April 27 while in 
tree No 3389 the respective dates were April 17 and 
May 14 In no instincc was sap observed to exude 
from the cut surface of the bark Several observa 
tions were m ule on the rate of flow of s ip from a cut 
branch together with records of temperature etc 
In tree No 185 a branch measuring is mm in 
hameter (including the l irk) was selected while in 
tree No 338 ) the diameter of the 1 ranch was 18 mm 
Ihe number of drops falling per minute was counted 
the diameter of ach drop was aliout 5 mm Some 
of the results were as follows 

Apnl 19 11.3 lree No 185 Tune 340 pm 
Shade temperature so 1 l lfty one drops fell in 
five minutes 

Apnl 20 1923 lree No 185 lime 315 pm 
Shade temperature "7 1 Sunny T \ o counts 

gave 8 drops each per minute 

April 10 1 )23 Tree No 3389 Tune 3 p m 
Shade temperature 38 1 Snow was still lying 
round the base of the tree Sap w is flowing at the 
rate of 18 drops m hvt minutes Another count 
gave 17 drops m five minutes 

Apnl 19 1923 Tree No 3389 Time 3 5 s v m 
Shade temper ture 50 T Some snow still around 
the base of the tree Drops were falling at the rate 
of 115 in hve minutes Another count g ive 22 drops 
in one minute 

A microscopical examination of twigs cut from 
each tree on Much 1 1 id on May 7 on which date 
the buds were swelling showed abundint starch 
grains in the medullary rays but none in the pith 
on both occasions Ihe amount of water present 
in several small branches half an inch in diameter 
taken from eac h tree was also determined t< r the 
above dates when it was found that each tree con 
tamed 1 per cent less water on Mav ; than it did 
on March 1 

The spring flow of sap was also observed in five 
other species of maple grow ng in the Botanical 
Garden here In 4c r Myaiei on April 14 an icicle 
measuring 9 inches long and ij inches wide at the 
base was observed hanging fr >m a broken branch 

While some points in the metabolism of the maple 
sap may still be obscure it is abundantly evident 
that the vessels of the wood aro able to carry the 
sugar solution in both directions in the tree trunk 
and that the rate of flow is compiratively rapid 

J Adams 

Central Fxpenmental barm, Ottawa 
July 11 
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The Origins of the Conception of Isotopes . 1 

By Prof Frederick Soddy, FRS 


O NE of the most import int consequences of the 
study of the chemistry of the products of radio 
active change his been the discovery of isotopes and 
the interpretation, in consequent c, of the Periodic Law 
in terms of modem views of atomic structure It is 
one of the few fields in the vast borderland between 
physics and chemistrv overrun of recent years by in 
idvanung swarm of mathematicians and physicists 
armed with all sorts of new fancied weapons mwhuh 
the invaders have found the chemist already m posses 
sion 1 he bro id highways they have hewn thereto ire 
already dusty with the feet oi pilgrims and are being 
watered b\ the tears of candidates for Honours 
But the somewhat ultimate bye ways through which 
the chemist first found his way into this virgin temtoiy 
and the views on the road before it was in sight, may 
still preserve some t lung of their pristine interest 
Tht word isotope signifies ‘ the same place in 
allusion to isotopes occupying the same place in the 
Periodic Table Before this word of theoretical mean 
ing was coined, isotopes were experimentally well 
known as elements non sep irablc by chemical methods 
and completely identical in their whole chemical 
character The analy sis ot the constituents of matter 
to which we were horn and brought up to regard as 
the most searching and fundamental is an analysis by 
means ol its chemic il properties Although later, a 
new and even more powerful method — spectroscopic 
analysis— was developed it merely dotted the 1 s and 
crossed the ts of chemical analysis, filled m a few 
vacant places m the Periodic Law, and handed over 
the newcomers to the chemist to classify along with the 
rest of the eighty or so foundation stones of which 
he supposed the mitenal universe to be built up 
With the close of lost century another new method— 
radioactive analysis — was developed, which is apphe 
able, of course, only to the radio elements , that is, to the 
elements uranium and thorium and the 34, as we now 
know, successive unstable products of their spontane- 
ous disintegration Each of these possesses a definite 
radioactive character, it is produced from one and 
changes into another element, and, in both changes, 
rays characteristic of the two substances are expelled, 
which ure as fine a hall mark of their identity as any 
of the tests of < hemical analysis But radioactive 
character unlike spectroscopic character, is completely 
independent of chemical character lhe latter might 
be called existence properties, ’ whereas the radio- 
active ( haracter is that attending the explosion of the 
atom which terminates the existence of the element as 
such It provided the necessary independent method 
of analysis capable, for the first time, of distinguishing 
between elements identical chemically and occupying 
the same place in the Periodic Table, 1 e between 
isotopes 

The Eariier Chapter of Radio-chfmistry 
Not a hint of this, however, was afforded by the 
earlier chapter of radio-chemistry On the contrary, 
no development could appear more normal Just as 

■ Ditco in* delivered at tba Royal Institution on Friday May a 


rubidium thallium etc , were detected by the spectro- 
scope before anything of their chemistry was known, 
so radium was detected in pitchblende by its radio 
activity in concentration thousands of times less than 
is necessary to show a single line of its spectrum But 
with more concentrated preparations a new spectrum 
was discovered, and then a new element, which was 
found to possess a chemical character entirely new and 
sufficing lor its separation m the pure state from all 
other elements As in the case of the elements dis 
covered by the spectroscope, HMfcm was found to 
occupy a place, hitherto vacant in the Periodic lable 
But us it happened, radium is exceptional in this 
Its chemic d character was quite normal, and indeed 
could have been largely predicted beforehand for the 
missing element occupying this place The develop- 
ment of the subject showed it to be but one of some 34 
radio elements formed from uranium and thonum 
But there are not 34 vacant places m the Periodic 
Table to accommodate them 

Wfta elements 

So far as I am aware, there is no anticipation prior 
to the systematic study of the chemistry of the radio- 
elements, of the idea that there may exist different 
elements with absolutely identical chemical character 
Sir William Crookes it is true, once thought, though 
the idea has not survived more extended examination, 
that the properties of the elements, as we know them, 
might be a mean value, and that the individual atoms 
composing the clement might differ m weight and 
chemical character continuously on either side of this 
mean If so, more refined methods might serve to 
resolve the dement into a collection of what he termed 
“ Meta elements, possessing the main character of 
the original but differing from one another to a sbght 
extent Misled by the phosphorescence spectra, which 
are now known to be characteristic of mixtures rather 
than chemically homogeneous substances he thought 
at one time that he had been successful in so resolving 
yttrium But the present idea, that elements may 
exist absolutely the same m chemical nature and yet 
absolutely different in other properties, such as radio- 
activity and atomic weight, is totally distinct from this 

The Lxperimfntal Method that first 
revealed Isotopes 

I venture to think that no more elegant extension of 
our methods of gaining new knowledge has ever been 
obtained than that which, in due course, was to reveal 
the existence of isotopes The original observations, 
upon which the theory of atomic disintegration was 
first founded were that thonum is continuously pro- 
ducing a new radioactive substance, thonum X, 
separable from it by precipitation with ammonia but 
not with other precipitants, and, after separation, 
continuously re forming again The thonum X was 
short lived ind changed again mto a gas, the thonum 
emanation, for which the name thoron has recently been 
proposed, which was even shorter-hved and changed 
again to a solid — the “ excited activity ” now known 
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as the active deposit— which again went through 
further changes The rays resulted from these surces 
sive changes 1 rajs m the first and a ft and y nys 
in the last changes Below is the first part of the 
thorium disintegration senes as it appeared to Sir 
B mest Rutherford and myself in 1903 


THORIUM ^THORIUM X-^-lHORON %. etc 

In 1905 Sir William Ramsay and 0 Hahn were 
engaged m extracting radium from thonamte a new 
lesion mineral containing both urimum and thonum 
in important quantity The radium was separated 
with the banum and the chlondes fractionated in the 
usual way They found a new radio clement to be 
present and to be separated from the radium with the 
banum It proved to be the direct parent of thonum 
X and intermediate in the senes between the latter 
and thonum ind they called it radiothonum In 
spite of this easy and apparently straightforward 
separation the expenence of a number of chemists 
showed that something remained to be explained for 
it w is found t j he difficult to the \ erge of impossibiliti 
to separate radiothonum from thonum Ramsav and 
Ifahn had in fact separated isotopes in 1901; f r 
radi ithonum and thonum arc isotopes Yet furtl er 
work h is shown the two to be so dike that no sep ira 
tun by chemical means is possible 
Then in 1907 dong with the radium which had been 
sep mated from thonamte Ilahn discovered mother 
new radio element mesothorium the direct pinnt of 
radnthonum ind intermediate between it and thonum 
In the next \c ir he showed thit mesothonum consists 
of tw i suceessiv e products— the first the direc t product 
of thonum mesothonum r bung practically ra\ less 
md generating a shirt lived prcduct mesothonum 2 
giung powerful (i and y nys 

This resolved the mystery md one cannot do better 
than tc quote the words of Mcloy and Ross (J Amcr 
Chcm Soc 1907 29 1709) 

Our experiments strongly indicate that radio 
tl mum is entirely inseparable from thonum b\ 
elieniKil processes The isolatnn cf radio 
thonum fr m thonamte and from pure thonui 
nitrate ma\ have been accomplished bv tht 
separatir n of mesothonum which in time c hanged 
iwntanec usly into r idiothonum 

Thus the radiothonum separated from the mineral 
thonamte by Ramsay and Hahn was not the radio 
thonum in the mineral but that subsequently produced 
from the easily separated mesothonum after it had 
been removed from the thonum If they had free 
tionated the radium mesothonum banum mixture at 
once they would not have discovered radiothonum 
The lapse of time after the separation of the meso 
thonum is essential Nowadays many non separable 
radio elements are like radiothonum, grown ” from 
their separable parents Thus radium D, an isotope of 
lead, is grown from the radium emanation (radon), 
although it cannot be separated from the mineral 
which always contains lead in quantity 
The first part of the thonum senes now runs 1 


hill et the element to duo* 


m ths period required fa 
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THORIUM— ->-MESO THORIUM r — ►MkSOTHORlUM a 
t to * yeut 9 67 year* 8 9 hour. 

-^►RADIOTHORIUVI-VrHORUMX ^.THORON— V etc 
a 91 yean j a] days 78 seconds 

In this senes thonum and radiothonum and meso 
thonum and thonum X are two pairs of isotopes If 
we represent the successive products by balls of different 
colours to indicate their chemical cliaracter isotopes 
being of the same colour, chemical analysis will sort 
the balls into their different eolours md the lapse of 
time will cause some of the eolours to change The 
lnll representing mesothonum will in time turn into 
that representing radiothonum so that the latter, 
before indistinguishable from thonum becomes known 
as a separate individual 

Thx Isotopfs of Uramum 
I t will bt noted that the method of separating iso 
topes depends upon their being alternate rather than 
successive in the senes If radiothonum had been the 
direct product of thonum the two would to this day 
never have been separated The changes of chemical 
haracter are is we shall liter see intimately con 
netted with the eleetnt clargos n the » ind fi 
particles expelled 1 or su cessivc products 1 1 have 
the same di muter no rays or it least no charged 
pillules must he expelled It 1* ilwavs os well and 
no subject illustrates the point better than that of 
is topes to reflet t not only up n what our methods are 
ihle to reveal but also upon what they could not reveal 
At first it seemed that uranium itself was 1 case of 
ucccssnt isotopes Biltwixl in 1908 proved from 
1 is study of the rclitivc activities of the surcessive 
products giving t rays in mimrals that wl ei as all of 
them except uranium gave eff only one <■ particle per 
atom disintegrating urannni gave off twe By direct 
c bservation with the scintillation method it was proved 
that the two a particles from uramum are not simul 
tincously expelled and later it was shown thit they 
possess different velocities 11 the slower comes from 
uranium itself (uranium I) the penod of whi h is 
known to be 6 10® vcirs the swifter must 1 ime from 
tht isotope (uramum II) ind its penod must be some 
three million vcirs 1 his is an example of isotopes 
being revealed bv difference of radios tivc nature 
simply though no other evidence ol their separate 
existences is available Owing to the long penods of 
the a ray giving members of the early part of the 
uramum senes it has been much more difficult to 
unravel than the thonum senes As a result re- 
searches too numerous to detail it has been concluded 
that the main senes is almost entirely analogous to the 
thonum senes ind runs 

• 8 p 

URANIUM I — ^-URANIUM X, —►URANIUM X, H-RVM M II 

6 io* years 33 3 days i 5 min <1 3 10* years 

— %-ionium-Vraoium-Vradov 

to* years a 44a years ] 3J days 

I hough two short lived products probably intervene 
lietween the two uraniums, analogous to the two meso- 
thonums between thonum and radiothonum, the 
relation of their penod to that of their product, uranium 

II is so hopelessly unfavourable that there is no hope 
of ever being able to put the separate existence of 
uranium II into' evidence in the same way as was done 
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for radiothonum for all practical purposes the two 
uranium ire as non separable by this method as if they 
were actually successive produc ts I spent many years, 
before this part of the senes was at all well known 
looking for the product of uranium X and separated 
this constituent from 50 kilograms of uranium nitrate 
repeatedly m the attempt I was looking for a growth 
of 1 rajs concomitantly with the decay of the fi ra>s 
of the uranium X If the product h id been ionium, 
a a /I 

as at first thought (UI— >-LII — >-UX — >To — >) 
it should hive been just possible to detect it, but 
since it is the 30 times longer lived uranium II the 
attempt is hopeless especially is uranium X and 
ionium are isotupts and thtrefore the uranium X 
separated must alwivs possess a certain lnitnl » 
activity due to 1 mium 

Ins \BSOILTr (ittMICAL IDENTITY OF ISOlOPES 
and its Implications 

The years 1908-10 were productive of manv pro 
longed and serious efforts tc separate isotopes by 
chemi al means In 1908 Bolt wood discovered ionium 
ind showed that it resembled thorium Keetman 
who with Mar kw aid discovered ionium independently 
tried twelve good methods all known to be effective 
in the purifii ation of thorium in the attempt to separate 
the ionium from th num cjmpleteh without sue <ss 
Auer von Wilsl 1 h on 1 te finical scile separated 
the ionium ind thorium from 30 tons of pitchblende 
and tried fresh methods in the hope of separating 
them but failed It was with this preparation that 
h Mier and Ilasc hek tried without success to find the 
ionium spectrum and Russell and Rossi confirmed 
their result tint the spectrum of ionium was that of 
pure thorium When later I had determined beyond 
doubt from measurements of the rate of growth of 
radium from uranium that the period of ionium was 
100000 veirs and that Wclsbachs preparation must 
have been approximately 30 per cent ionium and 
70 per cent thorium by weight it followtd that the 
spectra of isotopes must like their chemical ehiracter, 
also be identical Hie difference if any exists is 
almost bevond the limit of detection by the most 
powerful mtthodx 

Simil irly the chemical identity of radium D and 
lead w as estal hshed as a consequence of very prolonged 
and refined ehemic il examination Paneth and Hevcsy 
established upon this their well known method of 
using radioactive isotopes as indicators for elements 
in too sm ill quantity to be dealt with except by such 
methods On the principle thit whertver the radio 
active element is there will its inactive isotope be also, 
provided that they hive once lx.cn properly mixed, 
manv difficult or uncertain chemical analvses may be 
converted into simple radioactive ones 

In 1909 Stromholm and Nvedberg made what was 
probable the first attempt to fit 1 part of the dis 
integration series into the Periodic T ible and although 
the effort in itself was in an important respect erroneous, 
in their paper is to be found the first anticipation that 
the chemical non separability found for certain pairs 
and groups of radio elements may also apply to the 
non radioactive elements Remarking on the fact that 
there are three parallel and independent radioaitive 
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senes, they suppose this to proceed down through 
the Penodic Table, but that always the three elements 
of the different genetic senes, which thus together 
occupv one place in the Penodic System are so alike 
that they always occur together and also have not 
been able to be appreciably separated in the laboratory ’ 
They point out also this idea would explain the excep 
tions to the Penodic System if the elements of the 
scheme were mixtures of several homogeneous elements 
of similar hut not completely identical atomic weight ’ 

In the next year I arrived independently, and 
without in the least postulating any continuance of 
the genetic senes beyond the radio elements at a 
similar view Marckwald and^Ligpnd independently 
that mesothonum 1 was chemically similar to radium, 
a fact undoubtedly known to Ilohn and those engaged 
in the technical extraction of mesothonum but kept 
secret It was known from some work of Boltwood 
that precipitating banum sulphate in a solution con 
taming mesothonum removes it but it was thought 
that the action of the banum sulphite was similar 
to that in removing uranium X for whuh it had long 
been used ntmely a simple idsorptun I wis 
surprised to find it ahsoluttly different I he removal 
of the banum from the mesothi num as from r idium 
could onlv be ac omplishi d by the fracti in il 1 ry stalhsa 
tion of the chlorides In tins fractionation the radium 
and mesothonum remained together and behaved as 
a single element Within the limit of error of the 
most careful radioactive measurements there was no 
change in the relative proportion of thi two elements 
at the end of the process from that in whuh they 
exist in the original mineral 

Ihemistry has many cases of elements similar m 
chemical character but nothing approaching this 
For we know hcforeliand that we arc dealing with a 
mixture of two substances and can estimate accurately 
the proportion of each mdiv idual Vet to all cliernu al 
operations they behave os u single substance The 
differences of atomic weight are considerable two 
units in the cases of mesothonum and radium and of 
ionium and thonum and four units in that of radio 
thorium and thonum It was certain that if isotopes 
existed in the case of the ordinary chemical elements 
the ilisencc of a second radioactive nature independent 
of the chemical nature would make it impossible for 
them to have been recognised Hence the implication 
followed that any supposed element may be a mixture 
of several chemical identities of different atomic 
weight and any atomic weight might he merely a 
mean number (Ann Reports C hem Soc 1910 286) 
There is an element of tragedy m this The lifetime 
labours of the chemists who since the time of Stas, 
have devoted themselves to the exact determination 
of atomic weights appear to have as little theoretical 
interest now as if vou sought to determine the average 
weight of 1 collection of liecr bottles all exactly alike 
but not all quite full 

The R \dio li * ments and the Periodic Law 

The years from 1911-13 were crowded with 1m 
portant advances and to do the exact history justice 
would take an undue share of the available time 
In 1911 the chemistry of most of the a ray giving 
members was sufficiently known for it to be seen 
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that the expulsion of the a particle caused the clement 
expelling it to move from the place it occupied in the 
Periodic Table to the next place but one to it m tht 
direction of diminishing mass 
At this time the chemistry of the post emanation 
members had scarcely been studied, though von Ler h 
from electrochemical researches, hid put forward the 
rule that the successive products are each electro 
cheminlly nobler than the last, a rule which 
describes well enough the electrochemical hehavi ur 
of the first three — the A to t members as they are 
called Then as a result of the experiments of Vhr ider 
and Russell it was found that their vohtihtv was 
much affected by chemical treatment end hv the 
atmosphere in which the\ were vohtihsed Thus in 
hydrogen radium ( volatilises it as low a temper tture 
as 360° ( though in nr a temperature of 1200° 
is necessary Ihis clearly indicated the possibihtv 
that evtn these excessively ephemcril elements hue 
a definite chemical character Hevcsy showed I 
electrochemical methods thit the three B meml cr 
are identic il in properties among themselves ml 
also the three C memlx rs 
But the work which more than anything tl 
served to reveal as in a flash the simple and sweep ng 
generalisation which covers the evolution of the rad 
active elements was that of \ 1 1c k in mv lal 01 atorv 
in Clasgow lit studied the chemistry of the vanois 
members still unc h 11; actcriscd fre m the definite point 
of view of ascertaining to which dement each most 
closely approximated in chttmcal character and then 
whether it was separable from that clement or not 
In addition to confirming more rigorously many 
conclusions already reached he provtd that meso 
thonum 2 w as non separable from actinium the three 
B members from lead like radium 1 ) and the thr c 
C members and radium T from bismuth 
Hevesy and Russell — the first with regard to the 
valency of the radio elements and the second with 
regard to the positions thev cceupy in tht Prmdie 
Table — published early m 1913 statements of the full 
law underlying radioactive evolution but otly in 
part correct Within a month K Iajans m tarlsruhe 
published the scheme correct and complete includ 
the compile ated branchings tliat occur atthc C members 
In a paper amplifying and amending Russell s scheme 
I ai>- ved independently at the same scheme as lajans 
Each arav expelled causes a shift of two places in 
the Pcnodic I able in the direction of diminishing 
ma s and each ft ray a shift of one pi ace in the 
opposite direction In its present form the scheme 1 
shown in hig 1 The chief uncertainty remaining is 
whether the actinium branch starts from uranium II 
as shown in the figure for convenience or from 
uranium I or even from a third independent isotope 
of uranium So that the atomi weights shown for , 
the actinium series are purely provisional 
By the consistent application of the two rules 
mentioned the members found to be non separal lc 
from one another fall in the same place in the Periodic 
Table The chemical character has nothing to do 
with the radioactivity, nor with the senes to which 
the element belongs nor with its atomic weight It 
depends upon a number, now called the atomic number 
shown at the top of the place in the figure 
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Before passing on to this the chief practical con 
sequences of the generalisation may be bnefly 
enumerated 

(1) Of the members still uncharac tensed, the A and 
C members must be the isotopes of polonium (radium F) 
and radium C, (now called radium ( ) actinium I) 
and thonum D must be isotopes of thallium lleck 
at once venfied these predic tions as regards r tdium A 
actinium 1) and thorium D 

(2) Uranium X like mcsothorium must consist of 
two successive ft ray givm„ products intermediate 
between tht two uraniums h ajans and (xihnng at 
once succeeded m separating from uranium X a 
very short lived product uranium \ giv in„ the me re 
penetrating of the two types if /fray expelled the 
uranium givin„ the less penetrating ft ravs 

(3) The parent of actinium in the Illrd family 
must be an isotope cl radium if actinium is formed 
in a ft ray change — a conclusion I at once cxptn 
mentally disproved (r it must 1 c an isotope of 
uranium X s m the Vth family if a tinium is formed 
in an 1 ray change This was provtd Iv Cranston 
and myself and the name ekatintalum „iv tn to 
the new element and ly Hihn and Meitner who 
named it protoactinium It is linked tc uranium 
through uranium Y a I ranch member discovered 
by Vntonoff in 1911 and susjc Ud t> be in the 
actinium senes 

Proto actini im to give it II ihn and Meitner s n ime 
has lecn shiwn bv them to give a ravs and to be 
chemically so like tantalum that hithert it has not 
been separated from it Its period is about 17 000 
years and from this it may be c al ulate d that there 
is about ont fifth as much of it bv weight m minerals 
as there is of radium This m ay 1 e ufl c lent t enable 
it to lie isolated and for its spectrum atomic weight, 
add chcmic al character to lie asccrt lined 1 he L ranrh 
senes runs 

U-%-UY %-K ->RvA °->A X “->An et 

VI IV V III IV II 0 

in wluch the figures in the second line refer to the 
fimilv in the Pcnodi Tallc to which the element 
belongs 

(4) Ml the ultimate predu ts in all branches are 
isotopes ct lead Tht atomic weighs cf the two 
produ ts of thonum art both 208 and of the major 
1 ranch of uranium 2 of As is well known this had 

nly to be tested to be provtd corrcrt The atomic 
weight of the lc id from the purest the num 1111 icrals 
is as high as 207 9 and of that from the purest ur mum 
minerals 2060 The sptetra of these sotopes but 
for the infinitesi nal differcm e already alluded to are 
identical But the densities arc proport i »n tl to thtir 
atomic wtights i hi was a very simjle prediction 
1 made lx fere testing it from the theoretic al views 
about to fc dealt With 

Th> Theoretical Inurpreiation cr I sot opes 
lhe results on the thcorcti al side were no less 
definite and important and isotopes found a reads 
explanation on the nuclear theory of atomic structure 
put forward in a tentative form by Rutherford m 1911 
Ihis theory accounted for the large angles througl 
which occasional 1 particles were deflected m then 
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passage through atoms, by the existence of a very 
minute highly charged nucleus at the centre of the 
atom, the rest of the atom being occupied by separate 
charges of opposite sign equal in numter to the nuclear 
charge I or such an atom scattering should be 



proportional to the square of the nuclear charge 
Experiment showed that scattering was approximately 
proportional to the Square of the atomic weight 
So that it looked as if, as in the a particle itself, there 
existed one unit of nuclear charge to each two units 
of atomic weight This would make the nuclear 
charge of uranium of atomic weight about 240, iao + 
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Since the a-particle carries two positive charges 
and the / 3 -particle one negative, the odvious inference 
from the figure is that the successive places m the 
Periodic Table correspond with unit difference in the 
mtra atomic charge This view, and also that each 
unit of charge corresponded to two units of mass, 
had been suggested independently by van der Broek 
in 1911 At first he tried to stretch the Periodic Table 
to make it accommodate iao places But in 19x3 he 
pointed out that the experimental results for scattering 
were completely m accord with his own view (that 
the number of the place or atomic number is the same 
as the mtra atomic charge) on the existing Periodic 
Table wlm h accommodates «une 90 elements It 
would not be inconsistent witofi other view (that 
the nuclei of" the heavy elements are made up of helium 
nuclei) if there were electrons in the nucleus as well 
as in the outside shell Thus uranium tn the 90th 
place would have to have, in addition to the 60 helium 
nuclei in its nucleus to account for its weight, 30 
electrons, to account for its charge of 90 + 

The existence of electrons as well as positive charges 
in the atomic nucltus was also postulated by Bohr 
to expl nn the emission of ft rays, for on his theory 
the electrons in the external shell form a 
stable configuration md could only be dis 
lodged by the expenditure of work 

The Periodic Inw generalisation practi- 
cal settled this question ft ray changes 
trt no less transmutational than a ray 
changts and arc sh xrply to be distinguished 
from the numerous processes such as 
friction, chemical change, 
action of ultra violet 
light, and incandescence, 
during which electrons 
arc detached from atoms 
I he effect on the chem 
led character produced 
bv the expulsion of one 
u particle is exactly un 
done by the expulsion 
of two ft particles and 
the product becomes 
isotopic with the original 
parent This means that 
both a and ft particles 
must be expelled from 
the nucleus and tliat iso- 
topes are elements the 
atoms of which have the 
same nett nuclear charge , 
1 e the same excess num- 
ber of positive over nega- 
tive charges in the 
nucleus, but different 
numbers of positives and 
negatives reckoned separ- 
ately For such systems 
the electronic shell would be identical, and so the iden- 
tity of the chemical and spectroscopic character is ex 
plained Also the atomic volume is the same, that 
is, the density must be proportional to the atomic 
weight 

We were able to get an interesting confirmation of 
this view In the charge of uranium X x to uranium II 
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two electrons are lost as /3 rays In the oxidation I 
a uranous salt to a uranic or uranyl salt two electrons 
are also lost, 

U++++-U++++++ (_jE 

If these come from the same region of the atom -is 
the /8 particles, then uranous salts so long as tht r 
valency does not change should he like uranium X x 
chemically non separable from thorium 1 lerk, tryin„ 
this, found great similarity in chemical propertu 
between uranous salts and thorium, but not ldentitv 
He was able to separate them by chemical meth 1 
without changing the valency of the ur inous salt 
The great merit of the nutlcai atom from the 
chemist s point of % lew was that it afforded for the 
first time a clear picture of the difference between i 
chemical and a transmutational (or radioactnc.) 
change The latter occur in the nucleus and arc 
irreversible The external shell accommodates itself 
instantly to the change of the nucleus But any 
hange suffered by the external shell (chemical ch urge.) 
has no effect on the nucleus, which always acts so \ 


| to make the external shell conform to one most stable 
configuration 

| The atom is an tmpfrtum in tmpeno, and like most 
such systems is very corners alive and resistant to 
c h inge The electrons in the shell th it govern almost 
ill the atomic properties, except mass and radio 
ictivity, are m turn but tht bureaucratic instruments 
of the real government which is the intensely charged 
central nucleus The trmsmutation of atoms, as of 
social systems is alike impossible because the apparent 
government is not the real government Rutherford s 
experiments on the bombardment of atoms by t particles 
show that only alxrnt one out of a hundred thousand 
ol the latter in passin„ through h>dro„en c\cr hits 
a hydrogen nucleus, and the proportion of hits to misses 
is something like one in a thousand millions In 
politics contrasting the number of missiles hurled with 
the results achieved the shooting seems even worse 
It is only when the atomic or socnl svstems break 
up or break down that we learn even of the existence 
ol their real internal constitution 


Current Topics and Events. 


On July 30 there was re id 1 third time in tic 
Hi use of lords the Wild Buds J roteition Bill 
introduced by Viscount Grey of 1 allodon The Bill 
aims at the repeal of existing enactments on the 
subject and at substituting new provisions on lines 
recommended in 1919 by a Departmental Committa t 
Ihe measure appears to us to be 1 wise one which 
should be welcomed by ornithologists and other 
bird lovers an 1 als > on grounds of economic import 
ance More than this it is a much stronger measure 
than any of its predecessors and if it become law an l 
be properly enforced it should give a much mort 
effective protection than is at present possible The 
important new powers are those which arc to make 
it an offence to be in possession < f any bird part of a 
bird nest or egg which may be presumed to have been 
illegally taken and those which are to pi ice the onus of 
proof on the possessor At present on the other hand 
the onus is on the prosecution and the act of killing, 
or taking is the material fact to be proved as a 
result the skins and eggs of protected birds can be 
offered for sale with impunity by taxidermists vnd 
dealers and plovers eggs are freely sold in shop* 
and restaurants in the close season The Bill has 
still to be passed by the House of Commons but we 
hope that this may be successfully accomplished 
next session 

Augustin Le Prince has rarely been recognised 
as one of the pioneers m kinematography Mr 
E Kilbum Scott who knew him personally recently 
lectured before the Royal Photographic Society on 
his work m this direction and a report of the lecture 
is given m the current number of the Society s 
Journal Mr Scott considers it established that I c 
Pnnce was the first to make a successful camera to 
take photographs at more than 16 in a second was 
the first to show moving pictures on a screen (at 
Leeds in 1889) was the first to appreciate the import 
ance of using flexible film (he is stated to have used 
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celluloid films before September 1S90) and was the 
first to use perforations and spre ket wheels (patents 
dated 1888) I c Prmcc s career cainc to an extra 
ordinary end He was last seen on September 16 
1890 at Dijon entering a tram for Pans but since 
then nothing whatever seems to be known of him 
One suggestion was that he might have been kidnapped 
by agents of American inventors whom he had fore 
stalled 

The Royal Geographical Society of Australasia 
(Queensland) is contemplating the investigation of 
the problems of the Great Barrier Reef and is mvit 
mg other scientific societies and the universities of 
Australia to co operate In the Queenslan 1 Geo 
graphical Journal for 1920 22 Prof H C Richards 
indicates some of the problems that await solution 
and shows by a sketch of previous work on the subject 
how divergent are the views expressed on some 
important points For example it is apparently not 
known if the Great Barrier Reef is n mg or falling 
or is m a static condition The suggested mvestiga 
tions would mclude complete cl artuig including 
making vertical sections of at least three island 
points on the ritf one each in the northern middle 
and southern regions and recharting at intervals of 
a decade charting of several of the more important 
troughs or vallej s in the reef and the Ip goon area and 
recharting also at intervals of a deca le complete 
survey of the fauna dora tnd economic resources 
ind experiments on the growth of corals under 
varying conditions 

A copy of a pamphlet has reached us on Sugges 
tions for the Prevention of the Decay of Building 
Stone by Mr J F Marsh (B isil Blackwell Oxford, 
is 6d net) The author remarks m the preface 

In 1861 the Commission appointed to stop the 
decay in the stone of Westminster Palace decided to 
wait till a remedy had been discovered and did not 
expect to have to wait long We have waited sixty 
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years and seem to be no nearer a solution of the 
problem The preservation of our old histone 
buildings is a matter of as much concern now as it 
has ever been Suggestions however slight may 
help Hint is why this pamphlet has been written 
Sections ire given on Parliamentary commissions on 
the subject theories of stone decay and the treat 
ment of stone and the author desenbes expenments 
which he has c lrned out The final sentences of the 
booklet are worth quoting lhe simple remedy is 
to keep the stone stenlc 1 his means in simple 

language heejing the stone clean Alkalies have 
been used is cleansers from time immemorial The 
walls of Oxford ire sick thev have been drugged 
but thev have not been cleaned What they need 
more than drugs is a good wash for dirt rather than 
time is the destroyer of things 

Herzens Museums Aarsberetnwg for 1 >21-22 records 
the gift by the heirs of Herman hncle of that dis 
tingiushed naturalists cabinet of mollusca mainly 
collected b\ him in the neighbourhood of Bergen but 
also in company with G O bars from northern 
Norway Tt comprises m addition authentic specimens 
from the \tlantic and adjacent seas received m 
exchange from the le iding speci ilists of lus day 
The number of specimens is 1650 This report also 
announces the commencement of work at the new 
biological stition erected on the island of Ilerlla 
27 kilometres north west of Bergen where Herlo fjord 
branches jtf from Iljelte fjord in a region already 
classic through the researches of Michael bars lhe 
station is provide 1 with a small research sailing 
vessel the Htrman brute of 23 tons gross tonnage 
with auxiliary oil motor power 
Tut I mvcrsity of 1 rankfort on Main h is tsUb 
bshed in Institute with a professorship which is to 
deal with the applications of physics in medicine 
eg radioactivity X rays light rays and the like 
It is stated to be the first institute of the kinl to 
be estabhshe 1 in t ermany 

The Research Deportment of the Calico InnUrs 
Association T td bt James s Buildings Manchister 
invites application fir the post of a physicist who« 
duties will be to conduct research on physical 
problems arising in the cihco printing industry 
The person appointed will work w association with 
the chemical research staff 
Ihl following are among the Civil List pensions 
granted during the year ended March 31 Miss A H 
Bacot in recognition of the services rendered bv her 
brother the late Mr A W Bacot to science and to 
the nation 75/ Mrs M Barnwell in recognition of 
the services rendered bv her father the late Dr H 
Woodward to the cause of geological science 25 1 
I leut Col H H Godwin Austen in recognition of 
his services to science and to the nation tool Mrs 
M Lyster Jameson in recognition of the services 
rendered by her husband the late Dr H Lvster 
Jameson to science 50 / 

By the will of the late Mrs Bacon of New York 
the bnuthsoman Institution of Washington has 
received a sum of 10000/ for the establishment of 
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a travelling scholarship for the study of the fauna 
of countries other than the United States in memory 
of her husband Walter Kathbone Bacon The 
scholarship will be tenable for at least two years 
and the annual value about 500/ Applications for 
the award must include details of the proposed 
research the benefits to be expected from it the 
estimated cost and full particulars of the scientific 
and physical qualifications of the c indidate they 
should reach the secretary of the Smithsonian 
Institution not later than October 1 
Mr J S IIuxity informs us that by an over 
sight his name was omi tted from the list of 
signatories to the letter on fHWtorthcommg British 
Journal if Fxperwtenitl Biology which appeared in 
Naiurf of July 28 p 133 

Ihl July issue of I he right against Disease the 
organ of the Research Defence Society contains the 
report of the Committee for the year and an abstract 
of Dr Saleeby s lecture on sunlight and disease with 
photographs of patients at Rolher s sunlight school 
at I eysin Notes on smallpox and vaccination also 
occupy considerable sp ice 

Wf have received the twelfth report of the Micro 
biological I aboratory NS W lies for the y ear 
1921 It contains 1 useful list of the species of 
fleas that occur on native rats In some instances 
species of fleas appear to occur on marsupials and 
rodents indiscriminately Some observations ire also 
recorded on the Sydney milk supply which on the 
bacteriological results seems to be of very poor 
quality It is to be hoped thit the publication of 
this annual report miy be expedited m the future 
Billlun No 25 of the institute of Science and 
Industry Australia deils with The Manufacture of 
Pulp and Paper from Australi in Woo Is The book 
itself is pnnttl on paper made by the Institute in 
the course of the experiments described a few 
simple sheets of paper of varying composition are 
also bounl in at the end The Bulletin is divided 
mto five parts Gtneral information investigations 
(pnor to 1920) laboratory investigations semi 
commercial expenments economics 

Wf have received a copy of the Nobel I ecture 
The Ongins of tho Conception of Isotopes 
delivered by Prof I Soddy it Stockholm last 
December 1 his is a clear account of the develop 
ment of radioactivity from its discovery by Becquerel 
in 1896 down to modern tunes The conception of 
isotopes dates from 1905 though their complete 
chemical identity was not recognised until two yean 
later This identity was afterwards extended to 
include their electrochemistry and their spectra but 
more recently infinitesimal differences have been 
found m the latter 

Bulli riv 53 S issued by Messrs Watson and Sons 
Surnc House Parker Street Kingsway I ondon 
illustrates the various medical uses to which high 
frequency currents may be put Use is made of the 
tern violet ray treatment no doubt violet rays 
issue from the glass electrodes holding the gas under 
discharge but it is open to question whether it would 
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not be better to retain the use of the term high 
frequency treatment until it is definitely proved that 
the beneficial effects are due to the radiation \ 
large variety of electrodes suitable for the cavities 
and other parts of the body is illustrated and instruc 
tions are det uled for their use 

Thf British Medic il Association (4* > Stranl 
W C 2) has published and issued a useful Hanrilxx k 
for Recently Qualified Medical Practitioners (j me 
a s 6 d net) It gives concise but clear details of tl c 
duties of medic il practitioners and of the legal 
obligations (by Dr W A Brcnd) placed upon 
registered practitioners The mam careers open to 
members of the medical profession are summarised 
and a section is devoted to post graduation study an 1 
special diplomas A section deals with the British 
Medical Assocntion and its work and the Dangtro s 
Drugs Regulations art printed in an appendix 

Pubi i cation No 110 of the Komnklijk Neder 
landsch Meteorologisch Instituut is an import int con 
tnbution to the oceanography of the Atlantic It is 
a summary of about two and a quarter millions of 
observations made by steamers ani sailing ships 
during March April and May throughout the period 
1856-1920 There are t 86 piges of tables and in 
atlas with 24 plates These lepresent currents 
wmds the general circulation of the water and air 
isobars the general courses of water ind air isotherms 
and the limits of ice fogs etc I he tables were 
published in 1921 and the plates in 19-2 

Recen 1 fishery publications mclu 1c two papers 
from the Ministry of Agricultuie in l fisheries 
( Tisherv Investigations Ser 11 \ol v Nos 
5 and 6) No 5 by Dr W Wallace is a report n 
experimental hauls with small trawl nets made in | 
the shillow waters of the North Sea in the yeirs 
1904 19T > No 6 deals with the plankton collected 
duung specul cruises mado in 192021 in or ler to 
estimate the annual production of plucc ova The 
report s prepared by Mr R E Savage An import mt 
report (m continuation of earlier ones) til the hf 
history of the mackerel is contained in vol xxx of 
the reports (issued by the International Council for 
Fishery Investigations) This paper is the work of 
Dr F Ehrenbaum of the Natural History Museum 
in Hamburg 

We have received from the Lastman Kodak Com 
pany of Rochester New York the fifth volume of 
the Abridged Scientific Publications from the Re 
search Laboratory of the Company Owing to the 
increasing number of publications it has been decided 
to issue these volumes annually and the present 
volume deals with the papers which were published 
during 1921 The abridgments are of course some 
what condensed as compared with the original papers 
to which any one actually working at the subject 
dealt with would naturally refer but for almost every 
purpose the abridgments will probably be found 
advantageous Twenty three communications are 
given m 172 pages and there are added indexes of 
authors and subjects This senes of volumes forms 
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a most valuable record of the activities of the Com 
pany s Research Laboratory and incidentally a good 
indication of the general trend and progress of 
scientific photographical investigation throughout the 
worl 1 

Dr G Arnoi d s report as curator of the Rhodesia 
Museum Bulawayo for 1922 announces the com 
plction of the new wing and the transference to it of 
the zoological collections an l p irt of the ethnological 
material thus freeing space for economic exhibits in 
the old building As a result of Dr Arnold s mono 
griph on the samlwisps of the hthiopian Region 
the types of 70 new species have been 1 lded to the 
collection a number thit probably wall be doubled 
T here are also accessions of type specimens among 
bees beetles and Neuroptera as well is the syntype 
of rattga<iaurits mcnntlh a bzard like reptile from 
beds of Kairoo age 111 Tanganyika Territory 
Examination of the previously reported Codnngton 
collection of ethnological objects has brought to light 
nine ceremonial staves of chiefs from Kasembes 
stronghold such as could no longer be obtained 
to day I ive Bantu spears with copper blades are 
ividence that the Bantu were more than capable of 
pro lucing the metil weapons found at 7imbabwe 
A fern lie Bantu skeleton foun 1 in an ancient nine 
working near Gwanda Southern Rhodesia has been 
studied by Sir Arthur Keith who considers it to date 
luck 800 years or more It will be seen that this 
repoit though brief indicates a great deal of good 
work 

Messrs Ross Ltd optical instrument makers 
have been awarded the diploma if the Crand Pnx 
at the International Fxhibition of 11 itogrnphic 
Optics and Kmcmatographs held recently at Turin 

Thi lectures delivered by Sir J J Thomson m 
Vpnl last on The Electron in Chcmistrv before 
the I rankhn I stitute are l eing p iblished singly in 
the journal ot the Institute The complete senes 
will shoitly be published in book form under the title 

lhe Tlcctron in Chemistry 

It is announced by Messrs I ongirans and Co 
that the new edition of Thorpes Dictionary of 
Applied Chemistry which is now in course of 
j ubhcation will extend to seven volumes and that 
1 large part of thi concluding volume will be devoted 
to an index to the complete work 

Ttie latest catalogue (No 44 j) of Mr 1 1 dwards 
84 High Street Marylebone \V 1 is dev oted to books 
engravings and paintings relating to the Indian 
tmpirc anil gives particulars of some 646 items 
including geography and travel ethnology natural 
history ai tiquitics etc An ong the works listed is 

Annals of the Royal Botanic Garden Calcutta 
v ols 1 to 8 

Messrs W Hffter and Sc ns I td Cambridge 
have in the press a translation of The Internal 
Secretion of the Sex Gland Prof A Lipschtitx 
with a foreword by Dr T H A Marshall The work 
will give an' account of the recent experimental work 
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of Prof Steinach and others on the re\ ersibility of 
the sexes the pirt pliye 1 by the interstitial gland 
and the results of the transplantation of this organ 

Among the books shortly to be published by the 
Cambridge University Press we notice b tones of 
Scientific Discovery by Mrs D B Hammon 1 con 
sisting of short biograplucal sketches of Purstlcy 


Lavoisier Count Rumford Herachel Fabre Faraday, 
the Cunes Darwin Wallace and Pasteur vol 4 of 
the Cambridge Medieval History dealing with the 
Eastern Roman Empire (717-1453) and Founds 
tions of Agricultural Fconomics by J A Venn 
the atm of the latter is to give some account flf 
the origin and incidence of the numerous economic 
problems which affect the agricultural community 


Our Astronomical Column. 


An Oit rhci rrin Ri i ativity Blundi r — Many 
pi ople have lx*cn tempi rarily misled by a fallacy in 
considering the 1 instein bending of rays of light 
Thty 1m lgine that it ought to produce a sensible shift 
m the position of the further component of a druble 
star owing to its light passing close to the nearer 
component or similarly tnat the satellites of Jupiter 
ought to undergo the shift at the time of occupation 
Another form of the fallacy is put forward by M do 
Siussurt m Astr Nachr No 5235 in an article 
entitlt 1 Influence do li deviation des raions 
lummeux sur la valeur du diamitro du soleil He 
notes that the light from each limb of the sun would 
be subject to the 1 instein bending but that since it 
h is only traverse 1 half the gr ivitation il held as com 
pared with a star behind the sun the bending at each 
hmb is 1 75 'li So far he is correct His error c mes 
in when he asserts that the true diameter of th sun 
is 1 75' less than th it measured equivalent to 1 300 
km In fact we only see the full Einstein shift when 
the distance from the eye to the place of bending is 
small compared with the distance from the eyo to the 
object viewed ihis is obviously the case for a star 
near the sun but not for the components of a double 
star for Tupiter s sitelhtes or for the sun s limb 

Since the Lmstcin 1 lending is similar to refraction 
we can easily set the fallacy by the following 
example Take a bowl 0 inc hes deep and let 1 mark 
on tht bottom be just brought into view to an eye 
placed horizontally behind the efge of the bowl 
when the latter is fillc l with w iter 1 hen the m irk is 
seen deflected through some 41 4 from its true place 
But if the eye be placed a mile away shll in the same 
level the deflection is no 1 mger 41 4 but only 19 5' 
Similarly in the case of the sun s limb the principal 
bending takes place near the s in and the enlargement 
of the sun s diameter is not 1 75' but only about 
o 01' practically a negligible quantity 

Spi ctroscoi ic PARALLAxrs — lhe Memoirs of the 
R A S vol 6 2 contains a valu ible paper by Mr 
W B Rimmcr on the spectroscopu pal aliases of 
500 stars the types of which ringc from ho to Mb 
lhe spectri were photographed at the Norman 
Lockyer Observatory Sidmo ith with the 12 inch 
prismatic camera formerly belonging to Dr f 
McCleau a few of his spectrograms with the same 
instrument are also discussed The differences 
of line intensity were measured by the wedge 
exunction method devised md recently described 
by Dr I ockyer A spend study was made of the 
means for ohtaimng umfoim results and cises of 
discordant re ulrngs were remeasured A search 
has been made for additional pairs of lines suitable 
for the purpose besides those used at Mt Wilson 
the enhanced titanium line at 4444 was successfully 
adopted m conjunction with the cadmium line at 
4455 the pair 42 16 strontium and 4250 iron is 
available for all types of spectra from F to M other 
pairs have a limited range of applic ibility 

In drawing curves connecting lino intensity with 
absolute magnitude use was made of all the trigono 
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metrical parallaxes deduced by recent methods equal 
weight being given to all 0005* (m Mt Wilson 
values o 002 *) was added as the rcdVMNn to absolute 
parallaxes Some of the curves are reproduced in 
the Memoir lhe catalogue contains no dwarf stars 
of types M or 1 ite K os the spectra available from 
which to driw curves are too few 

All the 500 st irs are in the Mt Wilson spectroscopic 
catalogue and its results are printed for comparison 
the agreement being very satisfactory especially m 
view of the complete independence of method of 
measurement lhe parallax found for Arcturus is 
o 145* as compared with o 158' at Mt Wilson and 
o 100' (trig) at \erkes its absolute magnitude is 
10 it therefore appears to be less remarkable for 
size and speed than was formerly thought The 
brightest absolute magnitude in the catalogue is 
« Ocminorum 1 5 the famtest are seven stare of 
mag 6 o and 6 1 

YlKRFS OBSFRVATORY lWFNTY FIFTH ANNI 
VLRSARY — fhe Yerkes Observatoiy celebrated its 
twenty fifth anniversary last September the address 
delivered on the occasion by the director Prof 
Edwin B Frost has recently been printed He 
emphasises the paramount part played by Prof G E 
Hale in its establishment The spectrohchograph 
had recently been invented and work with that 
instrument has been throughout a principal feature 
The original spectrograph being inadequate for this 
work purt of the funds bequeathed by Miss C W 
Bruce were devoted to the spectroscope called after 
her and more than 8000 stellar spectrograms have 
been obtained with it These have already yielded 
many important results though the information 
contained in them his not yet been fully in 
vesbgated 

The 60 mch mirror was offered to \ erkes Observa 
tory but it was felt that it would have a wider field of 
usefulness at Mt Wilson 

Visual work with the 40 inch refractor included 
Prof Burnham s measures of double stars and Prof 
Barnards work on clusters nebulas comets faint 
satellites etc It was also found that the instrument 
could be efficiently usel for photography by plac 
ing a yellow filter in front of the plate which must 
be isocbromatic Successful photographs have been 
made of the moon planets nebula atu clusters 
6700 plates were taken for star parallax Allusion 
is made to Barnard s splendid senes of photographs of 
comets and the Milky Way the Atlas of the latter 
is stated to be nearly ready for publication 

The total solar eclipses of iqoo and 1918 were, 
observ ed by members of the staff and arrangement^ 
are being made to observe that of next September ur 
California It is pleasant to learn that the observing a 
conditions at Yerkes are probably the best that 
could be obtained within 500 miles of Chicago the 
40 inch instrument cm be used for some 1700 hours 
peryear * 

The record of work is one of which the Observafcrfjr 
may well be proud 
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Research Items. 


The Quipu Mystery — Twenty yean ago tl i 
method of counting by the knotted Quipu was one of 
the mysteries of Peruvian archaeology Since that 
time several explorers have found tht tn m us< I > 
shepherds in keeping account of their flocks More 
modem Quipus are easily understood and can be use I 
by any one Prof I Lei md Locke to whom we aie 
largely indebted for the solution of the problem li is 
now prepared for the American Museum of Naturd 
History an elaborate well illustrated monogr ipli in 
which all available evidence concerning the U 9 t of tin 
Quipu as a means of counting has been cm fully 
collected 

1 ati going in ihe Marquesas — In Bulletin No 1 
of the Bernice P Bishop Museum Mr W G Handy 
publishes an elaborate well lllustnlcd monograph 01 
tittooing in the Marquesas The operation w s 
extremely painful and alter each sitting lot il in 
flammation followed by fever or swellings ptrsisU 1 
for a period of eight or ten days The pnctice his 
now ceased and the facts have been collected from 1 1 
examination of about a hundred and twenty hvc of the 
older generation The designs of which numerous 
lllustT itions arc given show much irtistie taste It 
cannot now be ascertained how far the practice 
possessed a magital significant i hut m one cise i 
worn in seems to have been marked to protect her 
from evil spirits But at the time of the cessation of 
the art it had become purtly decorative 

Stone Yokis from Mexico and Cinikat 
Amlhica — Fxcavationa in Mcxito and Ccntnl 
America havi disclosed certain ol jeets of unusual 
and definite bhape and of wide distribution the 
function of which is unknown Ihe stone yoke is 
shaped like the letter 1 and is about two feet in 
height with the bevelled outer surface often carved 
with eliborate designs It has been tmposstble to 
identify these objects either in n itivc manuscripts or 
m the many available examples of sculpture in stone 
and clay 1 he evidence now lollectcd by Mr S h 
I othrop in the July issue of Van shows that the stone 
yoke was worn round the waist and that it served no 
utilitarian purpose The suggestion now made is th it 
the yoke may represent the underworld because the 
outline resembles the Mexican symbol for that region 
and also because the yoke is associated with death an 1 
sacrifice in the Santa Lucia sculptu res But the pro jf 
of this theory must await the presentation of new 
facts 

An Surviy and Arch&oi OGY — Mr O G *s 
Crawford has reprinted his paper on Air Survey 
and Archaeology read before the Royal Geographical 
Society in March last The mam purpose of the 
papti was to distinguish by the ud of ground plans 
and acnal photographs of camps like Cissbury and 
the Soldier s Ring near Martin now in Hants two 
varieties of the shelves and banks knowm as lynchets 
The first or Celtic type he attributes to the first 
wave of the Celtic speaking peoples about 700 h c 
who introduced finger tip pottery new types of 
bronze implements the use of iron square camps 
and tho Celtic system of lynchets boundary ditches 
and roads The Saxon or open field system w is 
quite different from the Celtic type and this is 
instructively illustrated by sketch maps of the 
Celtic and Saxon villages on Salisbury Flam Mr 
Crawford writes I find it difficult to express in 
suitable words my sense of the importance of air 
photographs for archaeological study They provide 
a new instrument of research comparable only to 
that provided by excavation They are second only 
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to excavation in the results thev will achieve Iheir 
invention will prove as valuable to archaeology as 
th it of tho telescope has proved to astronomy 
1 hey are not a substitute for field work but thev are 
the most powerful ally of the field archaeologist 

Ihl Present PosnioN 01 Dvuwinian Theory — 
In an article on this subject in the tuireiit number of 
Science Proems Prof F \V Mac Bride first outlines 
I> irwin s own position as developed in the first five 
chapters of the Origin of Species Among the 
points he emphasises are Darw ms belief th it modified 
tionB due to use ind disuse ire inherited and his 
view that acchmatis ition md the inheritance of its 
Effects must hive played a put in evolution After 
statmg eight laws of Darwin Prof M icBndc 
concludes that thev are rediuible to two (1) the 
l imarckian factor (2) in melefimti tendency to vary 
to an unlimited extent in ill directions The second 
factor he discirds after 1 discussion of mutitions in 
stveril of their ispects To re ah this conclusion he 
idles upon the principle of regulators bal met and 
st ites that the doctnne of the surviv al of the fattest 
implies th it all the org ms of an animal (or pi int) 
shill be useful meinmg fhat the pirticulir specific 
form or clnractcr of evtry organ must be useful 
The article concludes with 1 discussion of recent 
evidence concerning the inherit 1111c < f acquire 1 chir 
icters a criticism of the age in 1 arc 1 h\ pothesis 
and a short reference to lecapitiilation 

Bio ( lima 1 ic Mum is ihi F gvi ti an Desert — 
Bulletin No 29 published In the Ministry ot Agn 
culture Fgypt gives a short discussion on the above 
by Mr C B Williams stnur entomologist Ihe 
hscussi >n is earned out to show th it the statistics 
gathered by meteorologists relative to desert condi 
liens greatly ignore the conditions for biological 
studies The luthor while ipprovmg of the Steven 
son se recn for meteorological purposes suggests th it 
there is a strange lack of Stevenson screens for shelter 
mg purposes m the desert An expedition was made 
for a week in \ugust 1922 ill the time that could 
be then spared to get it the actual facts of local 
v ination The locality chosen was 111 the W adi 
Digli 12 mile south cast of C airo and 7 miles in a 
direct line from the Nile Obseiv itions were made 
at the camp on the south side of the w nil mostly 
sh uled from the sun ilso just ilongside the tamp 
on the rock beneath i large pu.ee of whuh was a 
cavity into whuh it was possible to cyrawl ind on 
a large fl it topped lock in the middle of the wadi 
completely exposed when, hi ck and while bulb 
thermometers mm 11 wire observed Other obser 
vationswere made in i liody of smd m a 1 urrow 
111 a bush m a Ik It under stone an 1 111 ant li >11 pits 
During the wei h the temperature of the surf ic »md 
showed x chxiigc from 17 5° to 58 » C while the 
urshide vuiel from .12 to jyy l and twelve 
metres in a cave from t o° to ’■> 4° C onl\ There 
w is a greai range of humidity ind otl er eonditions 
in the various posmor 

tows Miik for Human ( yvsi muion — V con 
Icrence on the milk question \as lit) 1 at the meeting 
of the Royal Society ol Arts on April .5 of which an 
lucount is given in loum lvoy Soc Arts June 29 
Prof Stenhousc W llliams m untamed th it it is not 
an impossible proposition to prrvide the public with 
i clean raw milk from tows which do not react to 
tuberculin at a pnee w Inch consumers ought to be and 
art willing to pay Prof Drummond Dr /llva and 
Capt Golding dealt with the changes which take place 
in cows milk on heating to various temperatures — 
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digestibility influence on vitamins and en/ymes — 
suggesting that it is inadvisable to employ heated 
such is pasteifnsed cows milk for miint feeding 
They set in to h ivt overlooked the fact that cows milk 
is not the natural food for the human mfant and that 
clinic il evidence does not support the view that good 
fresh heated cows milk is less satisfactory for inf int 
fccJing th in the nw milk 

I ANCASiiiRL. bi a 1 isuLRiLS — In his introduction 
to the report for 1922 on the I ancaslure bca 1 ishenes 
I abontory Prof James Johnstone has given an 
intert sting summary in non technical langu ige of 
the present state of knowledge concerning the prob 
lems under investig ition Mr Daniel s third and 
concluding piper on the se isonal ch inges in the 
chemical composition of the mussel ( Mytilus idulis) 
deals with the distribution of fit and glycogen in the 
tissues and hi shows that it is the role of the con 
nectivc tissue to store up these substances as restrve 
food maten ils ifterwards to lie used up l y the 
npidly growing sexual follicles during the time of 
prep ir ition for reproduction I he stud} of the Irish 
bea col fishery of icja i it by Messrs Johnstone 
Smith and 1 leming h is led to the conclusion th it 
thtre is no such definite seasonal vanalilitv iti the 
metabolism of Manx coil is one finds in the herrings 
from the s uni district Mr Birtwistle ind Miss I ewis 
conclude their report on se lie investig itions of shoal 
ing herrings from the Irish Sea with a pcitincnt 
question How uc we going to reconcile tin si 
two positions n inich th it we i m e< nstruit i c irve 
from a sample of herrings which suggests that v uia 
turns in length and scale lings are due to ch me md 
do not in hi iti igi ml it tit sum turn wt can 
construct i sinnlii type of turve from i sample of 
pluci in wliih we do lefimtclv know tl it the v im 
tions ill length ml i tolith tugs lo initiate four 
different ige groups 5 

I vei w inc 1 ms Memoir 58 of tin C arncll 
I niyirsity \gncultuial I xpeiimentil Stitien is 
devote 1 to in account of the biology of the Chry 
sopida written by Mr Koger C Smith Iheinstets 
included in this family arc of particular interest in 
view of their predaceous habit of destroying various 
softbodnd ltiseits eft pirtieulirlv Hemiptiri 
Miout sixty species of lace wing flies are known in 
the I tilted Stites ind the life histones of eltvcn ire 
described and dlustnted with evident care The 
general discussion of the family which luns to ibout 
50 piges is pirticularly interesting and shoul l be 
rcul bv ill who study these insects In discussing 
the function of the long peduel upon which each 
egg is 1 ud the author points out that it cnl} affords 
partial protection from enemies Only i ert un species 
of the lary r cirry debris on their lucks ml hive 
specially modified setx for retaining the matcnal in 
position J he debris is used as a method of conceal 
nient and consists of yaned substances including 
particles of plant tissues exuviae and otlu r insect 
remuns Jhis matcnal is placed by the larva on 
its hack but no silk is utilised in building it together 
The larval food consists chiefly of tggs 111 1 small 
aphids and scale insects but the laryx aie sometimes 
cannibalistic It has also been observed tint they 
frequently derive sustenance from plant tissues The 
ayerage number of iplnds 1 iteii by oni of these 
insects during its lar\al lift is about 170 Cirtun 
of the idult insects aro also noted to dcvoui aphids 
yery ri idilv Chrysopids are subject to yanous 
insect enemies and one of the most remarkable is a 
small bloo 1 sucking nmlge which itt iclies itself to 
the wings of the late wing and burying its proboscis 
m a vein sucks up the blood of its host 
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Japanfsf Tertiary Tossils — Prof M Yokoyama 
to whose valuable papers on the fossils of the Musa 
shino beds we have preyiously directed attention 
(Natirf August 26 1920 p 836 and November 1 1 
1922 p 64b) has now published a note On some 
fossil Mollusca from the Neogene of Izumo (Japan 
fount Ge tl and Geogr vol 11 No 1) The exact 
horizon of the beds is uncertain they are older than 
the Mus ishino formation and if Pliocene should be 
referred to the I ower and not to the Upper division 
Out of 19 species described setting aside three as 
possibly obtained from beds not belonging quite to 
the same formation there are seven species referable 
to existing forms and seyen not known living which 
arc here described as new The rclatiye proportion 
may however lx. modified on SN**cquisition of 
additional specimens 


Thi Gicaniic Hornlfss Rhinoceros — Prof 
H I Osliom h is followtil up his scientific de« 
si nption of the skull of Baluchithenum to which 
vve rtfirrtd recently (\aiurf July 14 p 67) 
by a popular artule on it and other rhinoceroses 
living ind extinct (\atutal History vol xxm ) Well 
written ind ibundintlv lllustritcd this article is 
worthy of mention by more lily meed students than 
tliosi for whom it is obviously designed bo far is 
we arc coneerncl the most interesting feature is the 
eyolution of the idta as lo Baluchithenum s si/e ind 
form as expressed in three suceessise restorations 
In tin first it ipjieirs like in ex iggii itcil rhinoicros 
with 1 projxirtioinlcly slightly longer neck yyliilc the 
1 ist exhibits a sliglitci linil 1 1 more upstindmg 1111m il 
with long ite horse like neel its height it the shoulilei 
being increase 1 in tirms ot i 1110 lorn lhinoceros Irom 
1 S to . •> Jts lihnitics to itlier rhinoctrosis is yet in 
iloul t but for its p< werful supinor tusks it woul l 
be considered is simply igimt \ci ratlienuin 

Oil Shut irom ihf Rocky Moi niains — Mr 
D I \\ inehestci has recently contributed 1 useful 
addition to the < il sh Ut liter iture of tin United St ites 
Geological Suryiy 111 Bulletin 729 wherein he do 
senbes the well known (Kcurriiiccs of the Rockv 
Mount un region Ihis volume is noteworthy bee luse 
the author discusses m aspect of the subject usu illy 
slurred oy er by most w riters namely the det uled 
fuini ind flora of ccitam stratigr ipliic il horizons to 
which the oil sh lies ire refer ilile The faun 1 in 
eludes l long list of insects (in the broad sense) and 
other arthropods of the Green Riser horm ition 
(hoodie) while m abundant and varied flora has 
lieen described by Mr 1 H Knowlton the late Dr 
C \ Davis s contribution on the study of the micro 
organisms being also incorporated in the text The 
photonucrogr iphs of thin sections of some of theso 
oil shales show ui abunduice of fossil yegctable 
matter with which jircsumably the hydrocarlxm 
content of the shale is connected borne interesting 
data are recorded concerning methods of approximate 
ev dilation of oil shale in the field the methods includ 
ing simple retorting and test tube experiments the 
latter being especially useful After all even if there 
be millions ot tons of shale resources available for 
mining the maten il is of little use unless it will y lrld 
oil in payable quantities Hence field tests where 
definite may sive 1 gnat deal of unnecessary ex 
pense in initial development lhis bulletin is pro 
rusely illustr ited with photographs and maps ind a 
very complete oil sh lie bibhogr iphy is ippendeil it 
is in fact something more than a mere technical 
report being a trustworthy handbook to the whole 
subject of oil shale mining and exploitation 

WiAniiR in Ion — The meteorological report 
for the year 1918 has recently been issued by the 
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Ministry of Pubbc Works Egypt Daily observa 
tion8 are given for several elements at the pnnupil 
stations comprised by Helwan Observatory which 
is the first order station for Egypt as well as Alex 
andna Giza and Khartoum Monthly sunnn tries 
are given for many other stations and monthly r un 
fall results .are added for several places Weather 
conditions were generally unsettled from J muary t 
April and from October to December but more 
settled weather was experienced from May to Sep 
tember Ihe temperature was much ibo\e the 
normal in the autumn months and about normal for 
the rest of the year while atmospheric pressure wis 
genenlly above the normal Heavy rain of the 
thunderstorm type over Middle Lgvpt was a feature 
of the year The Sudan rains were m const lcrahh 
deficit At Helwan July wis tin hottest nonth of 
the year and the diurnal change of temperature \ni 
greatest the mean temperature was i«8 l an 1 
at ^ am the deficit of temperature was 6 7 ( 
while at 3 p m there was m exc ess of 0 7 (. 11 
lowest mean temper iture was 126 C in J inu ir\ 

1 he total rainf ill for the year it Helw an w as 30 7 mm 
(i 45 m ) and no ram fell from Junt to September 
Observations were commenced at ) crus ilem in \pril 
iyi8 the hottest month wis July with a nw in 
228 C while in December the me 111 was 100 C 
No ram fell m June July and Vugust m Dtccmbcr 
the tot il run was 103 1 mm (4 i|inj 
PrcriN in fonox — Messts P H ( lilforil ini 
K G Larghcr hive been tximitnng the listillitc 
from large sc vie experiments upon the tieitmint o | 
cotton with so hum h> dr vide 1 nl supcrhcati 1 
steam < onducted by the I ilea 1 eis \ sociati m 1 tJ 
(Joumil of the j exlilt Institut* vol xiv No •> 

M iy IJ23) Methyl ilcohol an 1 1 ctom wire the 
main volatile products isolate 1 a fict which supplies 
additional evidence for the present e cf pectin m tin 
cotton hur as l lutiu his shown (flinch m Jo on 
vol 15 i)2l) that tile ilk ilinc liy tilt lysis of ptetm 
3 lelds both these substances 

X ka\ Ins 1 alla 1 ion 1 or Vuirivvrv Work 
Ihe Research Department Woolwich has pubhshe 1 1 
dest nption of an X ray equipment designed an 1 
constructed at Woolwich whuh hxs bwn instilled 
in the Army Veterinary School at Aldcrsl ot (K L> 
Rep No 5O) It consists of a large teak table t >p t > 
which the amm il can be strapped while in the yertie il 
position The X ray tube box is mounted on 1 
earner which enables it to be moyed into iny position 
relative to the ammtl and the t xamin ition miy lx 
made or radiogriphs taken with the inimal in the 
upnglit position Mtcrmtiaely the tiblctop may 
be rotated uid moved on rollers so as to bring the 
animal into the horizontal position over a supioiting 
table The X rav tube used is of the stand ird 
Coohdge type completely enclosed for protection m 
a leatl box and the ge ticratmg set is designed to supply 
currents up to 20 milliamperes continuously it 150 000 
volts I ull details of the apparatus are given 
Industrial Psychology in Coai Mining —To 
attempt to teach a coal miner how to use a pi< k 
seems at first sight is valuable as taking coal from 
Dover to Newcastle but a glance at two memoirs 
by Dr C S Myers and Mr 1 Tanner m the ]un 
issue of the Memoirs and Proceedings of the Mm 
Chester Literary and Philosophical Society is suflicicnt 
to show how much is to be gamed by mvestigitmg 
scientifically the best way of using such a tool Mr 
Adams and Mr Stephenson two post graduite 
students of the Psychological f abor dory of the 
University of Manchester have devoted twelv e months 
of their time to the investigation and have for much 
of this time lived the life and workeyl the hours of 
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the miner As a result the wielding of the pick has 
been rendered more continuous and rhythmic and 
a greater output secured with less fatigue of the miner 
Ihe effects of unproved lighting and more orderly 
arrangement of work so thit less shovelling has to 
be done have ilso lieen investig ited and the miners 
themselves hive taken a keen interest in the in- 
vestigation 

V Mlkclrv Flash iicht *or Photography — 
In the Proceedings of the Physico Mathematical 
Society of Japan for June there is reprinted a paper 
from the Japtnese Journal f TAastes by Kyoji 
Suyehiro on an Hectncally deflagrated Mercury 
I il imtnt as a l lash light for Instantaneous Photo 
grnphy In mvestig ilions on the rolling of model 
ships and the vibration of structures photographs of 
r tpidly mov ing ohjt cts w ere desire 1 Pr >f \nderson s 
ivpenments on ilcctncilly defligrated wires is a 
source of light led to a trial of this method with fine 
tm and copper wires but the results wire not en 
couraging Iiliments cf mercury wen trie 1 with 
success Mercury is sucked up into a glass c ipill try 
lube and in eath en l of the tube v hur wire is 
secured with sealing wix Ihus filaments of mv 
si/e are eisily prepart 1 The duration of the flash 
is shortir as the tiliment is re luce 1 in length and 
liuneter ml it is also attccte l b\ tin thickniss of 
, the wall of th tulic 1 he most intense light is gmn 
1 ut l v the mcriurv art lit just ifl r the ivplosum 
Ihe piper is illustrate 1 with pliotc griplis of flashes 
it suits of testing their lurition by 1 w 111 of 1 lot atmg 
lisc with r t lul lint s on it an 1 aj pin ltions of the 
ictho 1 

Maniiaui ri ri W ariR ( as 111 1 tid Restart h 
Hoard tf the Department ot Sen ntitic in 1 Industrial 
Research has just issue 1 111 its lichmcal Piper 
\> ( 1 rtcorl f t apt runt nts it H M l utl 

let search Stxtun ( rcenwi h on the < nparison 
of siinc Mithols if running Water < as Hint 
HMSO 2 net) Iht 111 muf let urc of watir 
I gis from tokc is of great tconouiic imp art mcc 
| ml the iccumul ition of can fully isccrtaincd data 
| is correspondingly v alu ible Observations were 
' recorded on the behaviout of cokes ot different < ugin 
I when used m the generator (of the Humphreys anil 
(. lasgow patten inti the papt r dt a s also with four 
1 g indication tests with varying lepths of fuel btd 
I ho first thne were nu lc on the Dtllwik llnscher 
system — with shallow beds of 1 pth 3 ft 6 in to 4 ft 
ind v irymg rates ot ste ammg The fourth w as made 
I with 1 deeper bed 011 th system rccon mended by 
I the makers \II tests wtie math on the same tokc 
1 lie obstrv ations 111 the tests arc givi n very fully 
111 tibks of weight ml thermal balmtts tempera 
turcs and rites of gis production Ihe theimal 
efficiency of the generator w is fo nd to reach 5)4 
j r cent 111 the Dcllwik hltischer system and ,78 
percent under thi norm il rigime whenn diduction 
w is made for he it losses an 1 expenditure 111 generating 
the powtr employed in the proees These deductions 
lepend natur illy on the cfficien y of the auxiliary 
plint and might depress the efficiency on ctitain 
e mditions assumed c g in th fouith test to 528 
per cent The greatest then 1 1 loss occurred in the 
heat earned by the blow gas which lay in the 
four tests between 20 and 30 percent and sufficient 
theoretically to generatt 80 to 1 30 lb of steam per 
1000 cu ft of water gas mail This report may 
usefully be read in conjunction with the Sixth 
Seventh and tenth Rt ports ot the Gas Investiga- 
tion (omimttee of the Institution of Gas Tngineera 
published in 1921 1922 and 1923 which give a more 
detailed study of the water gas process in its various 
modifications as operated in towns gasworks 
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International Education 


'T'HJ'Rr is hardly any important national 
1 problem left m tho world which has not an 
intern ition il rel ition and aspect The search for 
truth and its application to human need is a vast 
world wide co operative task P very country 
should sctk ent ingline alliances in i league for 
scientific progress Of these quotations tho first is 
from a speech m ide recently m I ondon by Dr Nicholas 
Murray Butler the sccon 1 from a report published 
last year by the president of the Rockefeller I ounda 
tion Both indicate a point of view which his been 
adopted w ith enthusiasm since the War by a consider 
able number of people especially m academic circles 
in the 1 mtc 1 States Both in America and on this 
side i f tin Atl intic where it is more familiar system 
atic t hoits ha\e been made to orientate higher 
education to some extent to this supra n itional point 
of v lew 

In Atnenca two important organisations have been 
establisht I expressly ii r the furtherance of Inter 
mtionil Tducation the Institute of Inttmational 
1 ducation by the C irncgie T ndow ment for Inter 
national Peace md the International Pduc ition 
BoaidbvJohnD Rockefeller Ji 1 he Bo ir 1 which 
only came into but g this vt ar and aims at prom iting 

educ itio l throughout the \vr rl 1 h is m i le a grant 
of iooooo lollars a year for ten yeais to I e ichors 
( ollege ( olumbia l mvtrsitv to ml in cstat hshing 
as an mtegrd nirt of the College an International 
Institute for the instruction of foreign students (of 
whom there are alrcad\ some 250 m the t ollege) and 
of Vmericans eng igc 1 in te iching in foreign countries 
anti for rtscar h md investigation into foreign educa 
tional con htions and the adaptation to those c mdi 
tions of \mencan systems in 1 methods of education 
lhe Boird 11ms at establishing mutually helpful 
relations with other countries in regird to selected 
specific c lut itioi il problems and has ilrcaiy 
arranged for a stu 1> of co operative farming methods 
in Denmark M mv of tilt activities of tlit Rocke 
feller 1 ounda ti in with which the Board is closely 
assoented have an international educational char 
acter of the 157 in livilu ils who held the b ounda 
tions fellowships m ij'i only 71 were Americans 
the others belonging to 17 other n itionahtics 

1 he Institute of Intern itional I due ition began 
work in igij ind its director Dr S 1 * Duggin has 
recently presented its fourth innu il rtport Among 
its varied achievements during 1922 was an agree 
ment with the Commissioner of Immigration it Tills 
Island designed to mitigate in its application to 
students the new American immigr ition law limiting 
to specified quota the number of immigrants from 
foreign countries the director undertaking to act 
as spoils n for pripirly certificated studet ts and 
the commissioner igrcung to admit such students 
provisionally on parole Among its other enterprises 
may be mentuuel arranging for the selection and 
distribution of fellowshq hollers from lnnce for 
study in the l nited States and 35 from the United 
St ites for stu ly in I r ince acting as agent for the 
Spanish Juuti para Amphicidn de Lstudios which 
s nt b fellowship holders to the United States and 
for the Czechoslovakian Government which sent 5 
assisting the I rcnch authorities to select l rench girls 
for tr uning partly in Trance and partly in America 
in library work ini public health nursing sccur 
mg fellowships m American institutions for foreign 
Btudents promoting resort by Americans to summer 
sessions in foreign universities organising student 
tours in Italy Trance Fugland uid Scandinavia 
arranging exchanges of professors and promoting 
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the formation of International Relations Guba for 
the discussion of international questions The Insti 
tute has now an established place as one of the most 
influential of exiting organs for the development of 
intellectual intercourse among the nations of the world 
In Great Bnt un the most important single endow 
ment of international education is that provided 
by the Rhodes Scholarship Trust Provision is now 
made under the trust for the continuous residence at 
Oxford of 190 scholars selected from English speaking 
countries outside the United Kingdom A peculiarity 
of the method of selection for these scholarships is 
an insistence on moral force ot ^agicter capacity 
for leadership m short all round ability as well 
as literary and scholastic attunments A similar 
principle is prescribed for selecting candidates for the 
6 Henry l 1 Davison scholarships founded this year 
to provide for Oxford and Cambridge men spending 
a year it Harvard Princeton or \ ale A few 
scholarships similarly designed to draw students from 
abroad ire offered by teilain C lmbndgc Colleges 
the Imperial College and the umveisitics of I iverpool 
Manchester Mc( ill Harvard Pnnceton ind Yale 
most of them being open only to students of countries 
within the British Empire 

( onversely manv universities have endowments 
such as the ( raven I und and Radclifle travelling 
fellowships fund which encourage students to go 
abroad for study or research gencrilly m some 
specified field such is modem languages and institu 
tions classical studies or the fine irts m which 
sufficient facilities are not -available at home 
Similarly v inous governments ind voluntary associa 
tions such as the federations of university women 
the Anglo Swedish Society and the Canadian 
Imperial Order Daughters of the Linpire have 
instituted scholarships enabling students to trivel 
to distant countries for educational purposes The 
Government of Panama for example periodically 
sends two carefully selected students to universities 
m Great Britain for complete degree courses of study 
The Albert Kahn travelling fcllowrships open to 
British graduates of universities of the United 
Kingdom ire remarkable for their breadth of aim — 
to enable men to enter into personal contact 
with men and countries they might otherwise never 
have known to issue from the world of books 
into the broader world of all such human 

interests struggles and endeavours as go to the 
making up of gencr il civilisation 

Apart from endowments for encouraging inter 
national education by seholcrslups and fellowships 
there arc many influences some of quite recent 
origin having a similar tendency The universities 
of the United King lom have instituted a new doctor 
ate the Ph D open to graduates of foreign urn 
versifies as well as to their own and have organ 
ised in connexion therewith instruction m research 
methods their laboratories and other equipment for 
advanced study and research have been greatly 
developed their representatives have taken part in 
missions to \mcncan 1 rench Belgian and Swiss 
universities they have established a standing 
committee of their executivo heads with the Uni 
versifies Bureau as its secretariat and a separate 
committee for promoting interchange of students and 
teachers with universities in other lands — a purpose 
which has been greatly furthered by the constitution 
of the British divisions of the American University 
Union ind the Ofiice National des University et 
Ecoles 1 ramjaises both of which have offices in tho 
house belonging to the Universities Bureau There 
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has also been a notable development of short summer 
vacation courses (mainly m London) for foreign 
students as well as of other summer courses to which 
although not planned expressly for them foreigners 
are admitted Interchange of school teachers (for 
periods not exceeding one year) between England tnd 
Wales and the Dominions overseas has been organise 1 
by the League of the Empire on a large scale and othc r 
bodies such as the Overseas Educational League and 
the Fellowship of the Maple Leaf are engaged in 
similar enterprises 

Several h uropean countries participate in exchanges 
financed by American educational endowments 1 he 
Commission for Relief in Belgium Educational 
Foundation of New York arranges in concert with the 
Fondation Umversitaire of Brussels grants for study 
in American Universities to Belgian graduates and 
vice versa (in 1921-22 34 and 24 respectively) lhe 
American Scandinavian 1 oundation similarly allots 
40 travelling fellowships each of 1000 dollars an 1 
the franco American Scholarship Fxchange al 
ministered by the American Council on Education 
provides 50 scholarships for trench women 11 
American colleges 28 for American women in Trent h 
lycAes and coles norm lies and 22 fellowships for 
American graduates m Trench universities 

In trance the Doctorat d Flat has been made more 
accessible to foreign graduates a system of exchangts 
of professors has been arranged with certain American 
universities and the summer vacation courses for 
foreign students in vogue before the War have been 
re established and extended In 1919 a Tranco 
Swiss mterumversity conference tt ok place and in 
1921 a comention was concluded between the French 
and Belgian ministries of public instruction to 
encourage and regulate the exchange of professors 
and students and to establish a perm inent technical 
commission for the Jitudy of questions regarding the 
scientific literary artistic and scholastic relations 
between the two countries 

In the same year 1921 were formed the Netlui 
lands Committee for International Academic Relations 
and the Office Central Umversitaire Suisse 

The Confederation Internationale dcs Htudnnts 
formed in 1919 has contributed substintnlly in co 
operation with its affiliated national unions towards 
familiarising students with the idea of migration 
The National Union of Students of Fngland an 1 
Wales constituted in 1922 has been very active 111 
promoting visits by students to universities in foreign 
countries 

In the nineteenth century one of the most powerful 
influences making for migration of students was the 
great reputation of the German universities for 


profound learning and for pnmacy in scientific 
research together with their liberal conditions of 
entrance In the United States especially a German 
doctorate came to be looked upon as a normal cul 
mination of the studies of an ambitious youth The 
tradition was fostered by the system of exchange of 
professors arranged by the Prussian ministry of educa 
tion with American universities Before the War 
however a reaction had set in due in part to the 
rapid development of the American graduate schools 
The League of Nations decided last year to enter 
the field of International rducation and a Committee 
on Intellectual ( o operation having a sub committee 
on Interumversity Relations is actively engaged m 
devising ways and means of stimulating movements 
and enterprises such os those mentioned in this 
irticle including the establishment of in international 
bureau of university information 
lhe question of interchange of students has an 
economic aspect which deserves study At the 
present time students from abroad constitute about 
eight per cent of the full time students in the uni 
versities and university colleges of the United 
Kingdom Statistics showing the number of students 
from the United kingdom in universities ind colleges 
in all other countries are not avail ible but those m 
the U niter 1 States in 1920-21 numbered 181 yil those 
in other parts of the world arc certainly very few 
compared with the total of more than four thousand 
students from abroad in tho British Isles Is the 
fact that our import so largely exceed our exports to 
be accounted economically advantageous to us or the 
reverse ? The fees paid by students represent of 
course only a fraction of the costs of maintenance of 
the institutions where they study and in universities 
such as Oxford Cambridge I ondon and Edinburgh 
which ire frequented by students from abroad m 
I irge numbers the additional expenditun necessitated 
by their attend incc is probably not compensated by 
their fees but there is 1 more import mt question 
in regard to the stu lents who come to Crcat Britain 
tc study technology When they go back to then- 
own countries thty take with them knowledge which 
is used so as to make the competition of then: countries 
industries with our own more formidable On the 
other hand th^v ore likely to recommend tho placing 
of orders for stores and machinery in the country in 
which they have studied rather than in other countries 
and if they had not come to Great Britain for their 
knowledge they would probably 1 ave obt uned some 
thing very like it elsewhere It may J>c that such 
students do British industrus more good than harm 
lhe matter is one on which it is desirable that further 
light should be if possible obtained 


Botanical Surveys 


Hr HE Department of Agriculture of South Africa 
1 has recently issued two memoirs (Nos 3 and 4) 
on the botanical survey of South Africa The former 
by S Schonland entitled Introduction to South 
African Cyperaceae is a systematic account of a 
selection of the indigenous sedges many of which 
play an important part in the prevention and cure of 
soil erosion and a Knowledge of whuh is essential in 
the study of the relations of sour and sweet veld 
A description of the general structure of the vegetativ 0 
organs the inflorescence the difficulties in the inter 
pretation of which are discussed m some detail the 
flower and the fruit is followed by notes on all the 
South African genera including representative species 
of each The species aro illustrated by seventy 
carefully drawn plates which show the habit of the 
plant and enlarged details of flower and fruit and 
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will enable the student to identify any bpeues included 
in the limits of the book The general arrangement 
is the one adopted in the I lora Capensis by the 
1 ite Mr C B Clarke to the thoroughness of whose 
work Dr Schonland pays high tnbute The critical 
remarks included in the notes on the genera render 
the work of value to others than the South African 
student of this family 

Memoir No 4 entitled A Guide to Botanical 
Survey Work is a senes of chapters by different 
experts which will be helpful to those engaged in the 
South Afncan survey Dr Pole E /ana reiterates the 
organisation and aims of the survey and describes 
bnefly the characteristics of the two mam botanical 
regions the true Cape region with a vegetation 
resembling in its general aspect that of the Mediter- 
ranean area, and the South Afncan region which 
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comprises the remainder of the country under review 
extending northwards to include a strip of Southern 
Rhodesia and the southern part of Portuguese East 
Africa There are also chapters on the physical 
features and climate on methods of survey with 
instructions to collectors and observers and a biblio- 
graphy Dr Marloth writes on the use of the common 
names of plants which though sometimes not trust 
worthy may be very useful if accepted with care and 
discretion 

The Report of the Canadian Arctic Expedition 
1913 18 (vol v Botany part B) by Theo Holm 
( Contributions to the Morphology Synonymy and 
Geographical Distribution of Arctic Plants ) contains 
some interesting notes on the methods of growth 
and reproduction manner of hibernation and other 
characteristics of many of the species collected by 
the expedition Certain biological types are absent 
from the polar regions there are no climbers no 
saprophytes and no true parasites Pcdiculans alone 
represents the partial parasites The great majority 
of the herbs are perennial The chapter on geo 
graphical distribution contains a table showing the 
general distribution of the species collected which 
indicates that the vegetation of the north coast of 
America is composed of types from various parts of 
the northern hemisphere of both worlds and bears out 
the view that the present arctic flora consists to a 
great extent of remnants of the alpine floras of the 
tertiary period These alpine floras were pnncip illy 
those of the European Alps Altai and Baikal the 
Rocky Mountains and perhaps also Caucasus and 
Scandinavia 

Memoir ij6 issued by the Canadian Depart 
ment of Mines ( A Botanical Fxplorataon of the 
North Shore of the Gulf of St I awrence by Harold 


St John) includes an annotated hat of all the flower 
mg plants and ferns recorded from this area in all 
622 species and some discussion of the soil relations 
of the various ecological plant groups A comparison 
of the habitats of 103 species along the north shore of 
the gulf and in other regions especially Europe 
indicates an agreement the more suipnsing consider 
mg that the data have been gathered by many 
botanists at widely separated places and tunes Mr 
St John also gives an account of botanical explora 
tion in the same area previous to his own visit in 

1915 

A Tlora of the Shetlands by Dr G C Druco 
forms a supplement to the recently issued report of 
the Botanical Society and Excha nge, Cl ub for 192T 
The total land surface of the islaflal*%hich number 
more than a hundred is rather more than that of the 
Taroes but the hills are lower and lack the marked 
alpine element found in the flora of the Faroes The 
population of the islands since the glacial penod has 
been explained alternatively by the existence of a 
land bridge and immigration by means of birds 
ocean currents and wind The latter view would 
seem the more probable There are practically no 
endemic species and many species found in the 
islands are extremely local The flowering plants and 
ferns number about 500 species 39 of winch have 
probably been introduced by man Dr Druce 
remarks on the size and brilliancy of some of the 
flowers and suggests the feeble intensity of sunlight 
as a cause clouds are absent from the skv only on 
a few days in the year and mists are very frequent 
Ihere are few Lepidoptera many plants are self 
pollinated and others never ripen seed The flora 
approximates most closely to that of the Faroes and 
is distinctly poorer than that of the Orkneys 


The Gas Industry and Coal Conservation 


"pHF annual coal output of Great Britain is about 
A 300 million tons of which approximately 20 
million tons are carbonised annually in gasworks for 
the productiin of to ins gas The reserves of 
British coal within 4000 feet of the surface were 
estimated in 1915 at I yj 000 million tons Tn some 
thing like 600 years the coal measures of this country 
will be probably exhausted an 1 what then 5 The 
world s scramble for oil to day indicates that a coal age 
will certainly not be succeeded by an oil age Possibly 
we shall have learnt to tap atomic so irees of energy 
or perhaps the earth s intern il heat may be at affable 
to us after the manner suggested by Sir Charles 
Parsons 

There are those who hold that how p stent} will 
proviie itself with supplies of energy is posterity s 
own concern and need cause us no uneasiness the 
gas industry takes a wider view Its processes are 
continually betng examined with a view to effecting 
greater conservation of coal In a Report to the 
Institution of C os Engineers in 1919 by Sir Dug ild 
Clerk Profs Cobb and Smithells it is shown that the 
thermal efficiency of the process of carbonisation of coal 
achieved to day m the Unite 1 Kingdom is from 70 to 
80 per cent and that lebiting gas with the whole of 
the thermal losses of the process and allowing for 
transmission an 1 other losses at least 45 per cent of 
the heat of the coal carbonised is delivered to the 
consumer as inflammable gas This is a high figure 
but it can be considerably improved upon if the heat 
content of the coke produced amounting to more than 
10 cwt per ton of coal carbonised is made available to 
the consumer by the conversion of the coke into gas 
The Gas Regulation Act 1920 had this point among 
others ih view when it conferred upon individual gas 
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undertakings freedom to declare the calorific value of 
the gas each woul 1 suppl} As there appears to be 
considerable confusion of thought on this matter per 
haps it were as well if we explained briefly the nature 
of the component mixtures constituting towns gas 
We see all sights from Pole to Pole 
And glance and nod and bustle by 
And never once possess our soul 
Before we die 

Blue water gas is produced from coke by passing air 
and steam alternately over an incandescent bed of 
this fuel Its calorific value is about 300 B Th U per 
cubic foot and its composition is approximately 
represente 1 by CO, 4 5 per cent CO 43 per cent 
H, 48 per cent methano o 5 per cent ana nitrogen 
4 per cent Sometimes this gas is mixed direct with 
coal gas m a towns gas supply 1 customary proper 
tion being 80 per cent of coal gas and 20 per cent of 
water gas the percentage of c irbon monoxide in the 
resulting mixture being approximately 14 per cent 
and the resulting calorific v ilue about 500 B Th U 
per cubic foot More commonly however car 
buret ted water g is produced by enriching blue water 
gas with gaseous hydrocarbons derived bv crack 
mg various oils at high temperatures is used for 
this purpose I he carbon monoxide content of 
carburetted water gas is on the average about 27 per 
cent and when admixed to the extent of about 
20 per cent with straight coal gas a mixture contain 
ing approximately 11 per cent of carbon monoxide 
results Straight coal gas produced by the high 
temperature distillation of coal has a calorific value 
of about 360 BlhU per cubic foot and contains 
about 7 per cent of carbon monoxide 
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The thermal and chemical efficiencies of manu 
facture of different grades of gas by vanous processes 
have been the subject of three reports by a Joint 
Committee of the University of Leeds and the Institu 
turn of Gas Engineers The first Report dealt with 
the process of steaming the charge in continuous 
vertical retorts and the results showed that the 
thermal efficiency of gas production increased from 
54 5 pw cent without steam to a maximum of 62 1 
cent with moderate steaming and at the same 
e increased yields of tar and ammonia were 
obtained These results were later confirmed by 
work earned out about the same tune by the Fuel 
Research Board The second Report showed that 
the efficiency of production of blue water gas as 
ordinarily practised m a plant without waste heat 
boilers taking into account the steam required for the 
tion of the plant averaged 46 per cent In the 
Report on the subject (contained in the Com 
roittee s Seventh Report a copy of which has just 
been received presented to the Institution of Gas 
Engineers in June 1922) the Committee shows that 
the percentage thermal efficiency of production of 
carburetted water gas of calorific value about 485 
B Th U per cubic foot taking into account all steam 
required was increased from 59 5 per cent to 68 per 


cent by the use of waste heat boilers employed for 
steam raising by means of waste heat in the flue 
gases The efficiency of production of blue water 
gas was 53 per cent and of the production of gas from 
oil for carburettmg 90 per cent The percentage 
thermal efficiency of the waste heat boilers averaged 
only about 46 per cent 

rhe problem foremost in the mind of the gas 
industry to day is the production and distribution 
of the Therm at the cheapest price The maximum 
conservation of coal within the industry will be 
achieved when that problem has been settled While 
the Fuel Research Board could not from the nature 
of the problem specify any one grade of towns gas 
as being under all conditions most suitable for 
production and distribution its recommendations 
embodied in the Gas Regulation Act 1920 do for 
the first time in the history of the industry enable the 
relative efficiencies of gas production by vanous 
processes and in different parts of the kingdom to be 
compared on a scientific basis The work of the 
C ommittee to which reference is here made is evidence 
of the quickened interest on the part of the gas 
industry m these matters and an earnest of higher 
efficiencies yet to be realised and a cheaper Therm 
still to be distributed J S G T 


Optical Works of Messrs Adam Hilger, Ltd 


T HE show rooms of Messrs Adam Hilger Ltd 75A 
1 Camden Road London N W 1 contain a very 
interesting exhibition of optical instruments to the 
inspection of which visitors are cordially invited A 
short account of some of the devices and operations 
seen during a recent visit to the works may be of 
interest to readers of Nature 

In a room levoted to the grinding and polishing of 
lenses and mirrors a recently silvered mirror was being 
coated with a thin varmsh to preserve the surface of 
the him which was not in contact with the glass and 
was to be used to reflect light in an optical instrument 
in the same way that a silvered mirror is used in an 
astronomical telescope The mirror was circular and 
about 4 inches m diameter oathodically silvered 
It w is mounted by soft wax on a wooden mandril 
which revolved on a vertical shaft at some thousan 1 
revolutions per minute with its silvered surface uppu 
most Dust was brushed from the Surface by means 
of a fine camel s hair brush and then a weak soluti n 
of celluloid in amyl acetate was poured upon it md 
left to dry while the mirror was rapi U> revolving 
This left a thin film of celluloid on the nurror wl id 
pres ives its brightness Films which arc thick 
comj nred with a wave length of light protect the 
silvered surface almost indefinitely but these do 
not allow of the highest definition On the other 
hand films which are thm compared with a wave 
length of light do not preserve the silver so well 
but do not however in any way adversely affect the 
optical performance of the mirror Films of inter 
mediate thickness would tend to produce col nirs in 
the principle of Newton s rings 

Several prisms of rock salt were seen in process of 
manufacture these cannot be groun 1 with water as 
in the case of glass owing to its dissolving action on 
the substance so paraffin is used instead and the 
accuracy of the rough grinding is tested by steel sets, 
of 60 angle All finished optical surfaces arc of 
course tested by interference methods the source of 
light being the mercury vapour arc A I ummer 
plate was being tested by this means Newton s 
rings were used and they were plainly visible in spite 
of the thickness of the plate 
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In another room the thickness of a piece of plain 
parallel quartz some in x if in x J 111 was being 
measured on a Michelson interferometer The half 
coating of silver had been removed from one of the 
mirrors of the instrument and the specimen was then 
cont ic ted on to this mirror so as to cover one 
half of it The whole was then half silvered and 
the Jistance between the two surfaces was measured 
1 1 air What appeared to be a slight scratch in the 
centre of the specimen was in reality a slit in the glass 
of width only 10 wave lengths of light (X5461) 
This slit w is made in the manner illustrated in the 
accompanying diagram (Fig 1) It will be seen that 
the quartz plate was in reality built up of four pieces 
all optically finished with extreme 
accuracy Starting with 1 2 and 

3 were contacted on and heated 
sufficiently to make these three 
join up into one piece but of 
course not too much or the 
optical perfection of the surfaces 
would be spoilt The protruding 
e Igcs of 2 and 3 where they meet 

4 were then groun 1 and polishe 1 
| so that they extended l eyoi 1 1 a 
' Iistance equal only to 16 vave lengths This distance 
1 was measure! with the Michdson interferon ctei and 
I then 4 was eonticted on and the beating process 

repeated 

| In the workshops an accurate screw was being cut 
similar to that which is used in the 1 al ry and Perot 
interferometer This was done on n lutomatic 
electrically controlled lathe Whenever the cutting 
tool reached the end of its str ke electrical contacts 
were made which moved t>*e tool iway and t rought 
it back to the beginning of the next cut The screw 
when turned is rotated from end to end through a 
long split nut driven by an electric motor with an 
lutomatic reversing gear The nut contains a 
thermometer the temperatu e of which is read from 
time to time to avoid over heating and this is appar 
ently sufficient for the purpose though one might have 
thought that an oil bath would have kept the 
temperature more constant Great care has to be 





224 


NATURE 


[August ii, 1943 


token with the end thrust bearing of this screw so 
that no periodic error may occur when it is in the 
instrument lo ensure this the end of the screw has 
1 smdl flat surface optically ground and polished 
Ibis rests against a ruby plate to take the end thrust 
of the screw The pi ite is capable of adjustment and 
there will be no periodic error when the system of 
interference fringes which can be observed between 
the rubv plate and the end of the screw rt mam un 
changed while the screw is revolved The screw is 
sai 1 to t e true to i/ioo ooo mm 

Among other things seen were the testing of a 
camera lens for non axial rays by the interference 
method recently perfteted by \lr Twyman and fully 


described by him in one of the catalogues and else* 
where * and some extremely delicate thermo junctions 
for spectro bolometnc work 
Mr Twyman states that the large majority of those 
who come to inspect Hilger s showrooms or apply to 
be shown over the works are foreigners and it is with 
the hope of bringing this exhibition to the knowledge 
of British men and women who are interested in 
optical design and spectrographic work in general, 
that the foregoing has been written 

C C L Gregory 
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Biometry and Mathematical Statistics 


T N the new double number of Biometnka (vol 14 
Parts j and j Cambridge University Press 
Price 30s net) ample evidence is provided to show 
how groundless is the charge that the interest of 
modem statistical work is wholly mathematical 
Of the ten memoirs published only three require for 
their intelligent perusal more than a very moderate 
knowledge of algebra the three mainly mathe 
matical papers are Mr Fgon Pearson s evaluation 
of the probablo error of a ( lass index correlation 
Prof Pearson and Miss FI lerton s paper on the 
Vnnatc difference method of determining correlation 
—a valuable contribution to the controversy which 
has arisen over the applicability of this method to 
various kinds of d ita — and Sir F C Rhodes 
paper on a particular typo of Skew Correlation 
surface 

The most important of the biometric papers is 
Mr Morant s careful study of the 1 1 be tan skull 
Mr Morint concludes that there are in Tibet at 
least two distinct races — one closclv allied to the 
Southern Chinese M day ins ind Burmese the other 
not showing uiv close affinity to any other oriental 
race but resembling most the Burmese B and C 
types He conjectures thit he may here be deilmg 
with widely scattered fragments of a fundamental 
primitive human type with a long headed broad 
faced rugous and m issivc cranium 


I Dr T ucy Cnpps Dr Major Greenwood and Miss 
E M Newboll contribute a study of the inter relations 
of vital capacity stature stem length and weight 
based upon data furnished by the medical depart 
ment of the Royal Air force They conclude that 
so far as these data are concerned Prof Dreyers 
modifications of Hutchmson s methods m particular 
the substitution of stem length for height are not 
marked improvements Miss Flderton s memoir on 
the present position with regard to the inheritance 
of intelligence concludes with the words To each 
of us a limit is set a limit as for as one can see at 
present due to heredity rather than to opportunity 
and to the intelligence of our parents and ancestors 
rather than to the educational system under winch 
wo were reared 

Dr Percy Stocks describes — giving a pedigree— a 
facial spasm inherited through four generations 
Two other papers — one a short addendum to a 
memoir on the sesamoids of the knee loint the other 
on a digital anomaly — arc of medical interest Dr 
G D Maynard discusses the fertility statistics of 
the New Zealand census The miscellanea contain 
two notes on points of method and reviews of two 
recent contributions to mathematical statistics 

There must be very few students of puro or applied 
statistics who will fail to find anything of mterest 
to them m this issue of Bt melnka 


Glacial Deposits and Palaeolithic Cultures m East Anglia 


AT a meeting of the Royal Anthropological 
Institute held on June 1 j Mr H J V Ptake 
in the chair Prof P G H Bosw ell and Mr J Reid 
Moir presented a paper on Hint Implements at 
Foxhall Road Ipswich Prof P G H Boswell 
dealt with the geolog} of the deposits The site 
lies in an oval hollow about 120 ft above Ordnance 
datum i J miles LNL of Ipswich station The 
surrounding plateau of glicnl sand and gravel lies 
at about 130 to 140 ft above Ordnance datura 
I he succession of general sequence of deposits from 
bottom to top down to a depth of 31 ft a in is as 
follows Dark Chalky Kimmendgic Boulder Clay 
(bored to 2 ft 6 in ) loamy sand and shingle (6 ft 
9 in ) sandy boulder clay and loam (3 ft ) gravelly 
and sandy brick earths passing up into laminated 
bnck earths (15 ft 3m) gravel and subsoils etc 
(3 ft 10 ml Mechanical an ilyses of the respective 
beds have been made and as a result suggestions 
were offered regarding conditions of deposition 
The mineralogies! characters have also been worked 
out the assemblage being of typically glacial 
haracter Reasons for referring the lowermost 
deposits to the Chalky Kimmendgic Boulder Clay 
were given and the evidence that the uppermost 
NO 2806, VOL 1 1 2] 


gravel indicated a recrudescence of cold or even 
glacial conditions after a penod of amelioration 
were discussed bmally tentative correlations with 
the glacial sequence in Lincolnshire and Yorkshire 
were attempted 

Mr J Reid Moir desenbed the implements found 
in the excavations The number of humanly flaked 
flints totals 545 the latest artefacts in Beds Nos 2 
and 3 being referable to the Moustenan epoch 
the unrolled hand axes of Beds Nos 4 to 6 are of 
late Acheulean date while those recovered from 
Bed No 7 appear to represent examples of early 
Acheulean workmanship Associated with the well 
finished implements m the beds mentioned were 
found a number of simply made artefacts such as 
scrapers points and borers Burnt flints were also 
recovered from each implementiferous horizon 
while quartzite hammer stones occurred in Bed 
No 7 With the exception of one small and un 
identifiable piece of bone no organic remains were 
found during the excavations An examination of 
the artefacts recovered shows that the specimens 
were flaked differently at the different horizons 
mentioned and that a large proportion of the flints 
are considerably striated the pressure to which 
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the specimens have been subjected has not so far 
as can be seen resulted in the removal of flakes 
Several rostro-cannates — representing partly fimshe 1 
hand axes — were found in the Acheulean strata 

In the discussion Which followed the paper Prof 
W J Soil as said that we now have convincing 
evidence that the greater part of the Moustemn 
was glacial and late glacial — Wurm — at that It is 
possible that the earlier Moustenan implements of 
the type of La Micoque belong to the mterglaual 
Riss Wurm The Upper Acheulean implements f und 
at the top of the lower loess must therefore be referrc 1 
to the Kiss glaciation There are difficulties how 
ever and while it might be expected that something 
intervened between Acheulean and Moustenan there 
is no evidence that anything did Mr Bury pointed 
out that while on this site ther$ it> i scpiration 
between Chellcs md Acheulean types such separation 
does not occur in the gravels south of the Thames 
Curiously the site also shows a gradual dim itic 
change working up from Acheulean to Moustcnm 
while south of the Thames the implements occur 
at different levels — the Acheulean it ioo to 130 ft 
and the Moustenan if occumng in gravels at ill 
at lower levels It was this apparently to which 
Prof Sollas referred 

Mr Peake said that this investigation appears to 
clear up the difference between monoglacialists anl 
poly glacialists One point however lias not been 
cleared up and that is the relative position of the 
different industnes On the Continent it is generally 
held that the Moustenan equated with flic Wurm 
but in Amenca Prof Osborne at least appears to 
have abandoned this position Thi question irises 
which of the four glaciations recognised on the 
Continent equate with the three glaciations for which 
there is evidence here 5 Prof Boule has maintained 
that he is unable to find marked evidence for the 
Gun* glaciation in Western France This suggests 
that the centre of glaciation was farther east an 1 that 
similar conditions prevailed in this country 1 1 
this case our three glacutions would equate, nth 
the three later of the Continental gl iciations 


University and Educational Intelligence 

Lpeds — One of the most important departments 
of the University is that which deals with agriculture 
for while the University is situated in a great industrial 
city it is also the centre of the largest agriculturd 
county in England A new building for the depart 
ment is about to be commenced This has been m i le 
possible by the generous help received by the Untver 
sity from several sources The late Mr Walter 
Momson gave a sum of looool a donation which 
by his wish remained anonymous during his lifetime 
a Treasury grant through the Ministry of Agriculture 
and Fisheries of 12 ooof promised in 1914 has been 
increased to 15 000 1 the Yorkshire Council for 

Agricultural Fducation has contributed approxi 
matcly 10 000/ and there have been numerous other 
donations The University is providing the site 
and the balance of the money required The build 
ing will be located m University Hoad west of 
the buildings of the Textile (Clothworkers) group 
and will occupy a plot 190 feet long by 125 feet 
deep 

London —The following doctorates have been 
awarded the subject of the thesis presented appear 
ing after the name 

PA D (Science) — H E M Barlow (University 
College) An Investigation of the I nction between 
Sliding Surfaces with special reference to the Effects 
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produced by Electric Currents passing across such 
Surfaces Miss F E Barnett (Northern Polytechnic 
Institute) Some Problems of the Lndoaemus — 
The Distribution of the Endodermis in Angiosperms 
with some Observations on the Function of the 
bndodertnis’ WAP Challenor (Imperial College 
Koyal College of Science) Conditions underlying 
Carbon Ring formation B W Clack (Birkbeck 
College) A Research on Diffusion in I lquids 
P W Cunliffe (Kings College) (a) Studies m 
Photo Chemical Light Sources (b) Studies on the 
Photolysis of Aqueous Solutions of Hypochlorous 
Aci 1 and of Chlorine b Dickens (Impend College 
Royal College of Science) The Conditions of 
1 ormation of Four and Five member ed Rings from 
Substituted and Unsubstituted Open Cai bon Chains 
Miss C H Griffiths (Birkbeck College) (1) Diffrac 
tion Patterns in the presence of Spherical Aberration 
(2) Co efficients of Diffusion of Potassium Chloride 
Sodium Chloride and Potassium Nitr ite determine 1 
from the published experimental data of Mr B W 
Clack by a method clue to Dr Albert Griffiths 
A A S M Kirdany (Imperial College Royal College 
of Science) The Calculation of the Motion of an 
In viscid I luid round an Aerofoil when Cyclicity is 
assumed to be present Miss I E Knaggs (Imperial 
College Royal College of Science) lhe Relation 
lietween the Crystal Structure and Constitution of 
Carbon Compounds with special reference to simple 
Substitution Products of Methane K C Panova 
(Imperial College Royal College if Sew nee) The 
Influence of Groups on Carbon Valency Direction 
H A Piggott (Imperial College Royal College of 
Science) A Study of the Conditions which deter 
mine the Mobility (or otherwise) of certain Potential 
lautomenc Systems of the Glutacoruc Acid Type in 
the Aromatic Senes 11 H Potter (King s College) 
Some Experiments on the Proportionality of Mass 
and Weight L Rebekotf (King s College) fa) 
Studies m the Photolyses of formic and Oxalic 
Act Is (l ) Studies m some Photochemical I lght 

Sources 1 ) O Shiels King s College) lhe 
Adsorption of Water Vapour and other Vapours by 
Charcoal B Singh (Imperial College Royal College 
of Science) 1 ormation and Stability of Cyclic 
Compounds denied from B Substitited Glutanc 
Acid I W Wark (University 1 lllcge) Some 
Copper Complexes with llydnxy Aci Is A 1 A 
\ oung (King s College) 1 lie Then ionic and 
Photo flectru Preperties 01 the b lectro positn e 
Metals b Am ill (Chelsea Polytechnic) Studies 
in the Nitrilion of Phenol C R C'emo ((,)ucen s 
College Oxford) lhe Intro luction of the B 
1 liloro ethyl Group into Phenols 1 hio phenols 
Aromatic Amines etc I W Cook (Sir John Cass 
Jechmcnl Institute) Some Dcnvatives of An dir a* 
cine B S Eians An Investigation int the 
Chemistry of the Keinsch lest for Yrsenn and 
Antimony and its bxtension to Bismuth P T 

I reeman On the Bi lural Location of a Source 
of Sound of 1 ow Frequency and its Application 

S [ Levy (1) St dies on Cyclic Ketones Parts 

II and III (2) An Attempt to res lie an 

Oxomum Salt (3) lhe Action of Amino Acid 
F sters on Tthyl Dicar> oxvglutaioii itc (4) (4 

Mcthoxy 1 naphthyl) » chrom in AH Stuart 

The Problem of securing Rigidity m an Aeroplane 
Wing and C I Withy com be (Imperial College 
Royal College of Science) Neuroptcra their Bio 
logy and Anatomy 


A ppucations ore invited for the Drapers C ompany a 
research scholarship in dyeing at the Technical 
College Huddersfield The scholarship includes re 
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mission of fees together with a maintenance grant of 
100/ per year further particulars and forms of 
apglication may be obtained from the Secretary of the 

A KLroRT on Health for School Children pre 
pared by the National Child Health Council s advisory 
committee on health education has been published 
by the United States Bureau of Education as School 
Health Studies No i Its keynote is given in the 
following wor Is It is essential that health shall 
not l e regarded as an isolated subject Health 

motives and prictices should permeate the whole 
school life and work Methods of teaching health of 
illustratmg health and of living health cannot be 
tom out or set apart from the child s life but should 
be woven into its very fabric It follows that all 
elementary school teachers must be indoctrinated 
with proper health ideals and principles and inspired 
with an active appreciation of their importance 
and likewise that the active co operation of parent* 
must bt sougl t Normal schools must give all 
studerts a grounding in general science (chemistry 
physiology bacteriology ind biology) personal 
hygiene community and social 1 ygiene and nutrition 
including fundamental instruction regarding foods 
and normal growth but even more essential than 
instruction in these subjects is attention to the health 
of the students tliemsdves for better far a young 
teacher thoroughly well and with some enthusiasm 
for health and no methods than one who is even a 
little nun tic a trifle hollow chested but method 
perfect In s immcr sessions normal schools should 
m ike 1 ealth courses obligatory Tho committee is 
considering the publication of a bibliography 

Philanthropy in the history of American higher 
education is the subject of i bulletin (1922 No 26) 
of the I t ited 'states Bureau of Education prepared 
by Prof Scars of Stanfjrd University California 
Tho writer summing up the results of lus researches 
observes that ilthough the dead hand raiy be 
said to rest in some degree upon most of the institutions 
of higher clucation their vitality is not appreciably 
affected thereby This is attributed partly to colleges 
and universities refusing gifts to which un lesirable 
conditions are att ichcd and partly to the good sense 
generally evinced 1 y bcncfactc rs A description is 
given of a new t j po of f mndation which is said to be 
coming rapidly int j favour It combines some of the 
characteristics of a joint stock company with those 
of a public trustee The Cleveland foundation the 
first of this type has for its object the mental moral 
and physical improvement of tho inhabitants of the 
city A It receives gifts and bequests however small 
and whether accompanied by any expression of 
wishes as to their disposition or not but undertakes 
to respect such wishes only in so far as shall seem to 
the board of directors wise and beneficial The 
members of the administrative committee are ap 
pointed partly by the mayor the judge of the probate 
court an 1 the federal district judge and partly by 
the trustee company which manages the principal 
as a single trust Prof Sears does not allude to the 
injurious effects on college administration of the 
habit of looking to philanthropists for gifts yet it is 
notorious that college presidents have sometimes 
been chosen mainly on the ground of their supposed 
efficiency as soliciting agents nor does he mention the 
all important consequence of so called benefactions — 
that they must in the end to use the words of another 
writer on this subject involve a personal responsi 
bility and a personal scrutiny somebody must sweat 
blood with gift monej if its effect is not to do more 
harm than good 

NO 2806, VOL 1 1 2] 


Societies and Academies. 

Baris 

Academy of Science* July 16 — M Albm Haller 
in the chair — L C Jackson and H Kamarlingh 
Onnes The magnetic properties of gadolinum 
ethylsulphate it low temperatures The aetermma 
tion of the nugnetic susceptibility of the powdered 
salt at temperatures ranging between 14 0 56 K (the 
lowest temperature obtainable with liquid nydrogen) 
and 291 0 ■; K showed that gadolinum ethylsulphate 
obeys Cuncs law the product of the molecular 
susceptibility and the absolute temperature was 
constant A single large crystSfeht^e salt although 
crystallising m the hexagonal system was found to 
be mignctically isotopic — J B Senderen* and J 
Aboulenc lhe catalytic preparation of the ammo 
cyclohexanols Para and ortho mtrophenol are 
reduced by hj drogen under pressure (50 atmospheres) 
in the presence of nickel os catalyst The reduction 
takes places in stiges at 90° C aminophenol is 
produced but if the fempeiature is raised to 180° C 
additicnil hydrogen absorption occurs and amino 
cyclohexanol is obt lined — Charles Ntcolle and T 
Corned New facts concerning measles Preventive 
vaccrn vtion Conditions of contagion The serum 
of convalescents confers a temporary immunity from 
infection serovaccination an injection of serum 
from a convalescent followed 24 hours later by 
injection of blood from 1 patient with measles 
conlcrs a longer immunity Contrary to the accepted 
view the author maintains that one attack of measles 
does nt t confer pern ment immunity but a recurrence 
of the disease may be so mild (a rise of temperature 
onlj without eruption) that the nature of the disease 
on the second ittack m ly esc ipe recognition — 
Philip Fox Measurements of stellir parallax at the 
Deirbom Observatory Dati for 31 btars are given 
each figure is derived from measurements of from 
11 to 21 photographs — M Holweck A high power 
lamp for wireless telegraphy with removable ports 
Diagram and description of a tnode lamp of 10 kilo 
watt type now in use for jxmtol service at the Eiffel 
Tower station The limp can be taken to pieces 
the joints being cither rubber or ground glass tor 
maintaining the vacuum the lamp w permanently 
connected with the hchcoidal molecular pump 
described m in earlier c immumcation ( Comptes 
rend us 177 p 23) — \ Dauvillier An experimental 
verification of tlic theory of Kontgen ray spectra due 
to a multiple atomic ionisation —Pierre Auger The 
secondary /9 rays produced in 1 gas by the X rays 
By a modification of C T R Wilson a method taking 
simultaneous photograplis m two perpendicular 
directions information has been obtained about the 
trajectories of the electrons tom from the atoms of 
a gas by a bundle of X rays — M Eacher The 
polonium earned down with bismuth hydrate in 
soda solution When in acid solution containing 
bismuth and polonium is precipitated with soda the 
polonium is distributed between the precipitate and 
the solution The distribution of the polonium 
between the two phases is a function of tho number 
of molecules of bismuth and of sxli present in a 
given volume of the mixture Two sets of expen 
mental results are given m graphical form — N 
Yannakis The vapour pressures of mixtures of 
hydrochlouc acid and water — P Mondam Monval 
lhe allotropic transformation of ammonium nitrate 
at 32° C From the law of solubility given by Le 
Chatelier it follows that two varieties of the same 
salt h ivmg different latent heats of solution should 
have different solubility curves and at their point of 
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intersection the two curves having different direc- 
tions should show an angular point Determinaticns 
of the solubility of ammonium nitrate at eleven 
temperatures between 26 7 0 and 39 2° C and calon 
metric experiments on the same salt at 28° C and 
36° C give results confirming the views of I-e Chateher 
— P Lafitte The propagation of the explosive w ivc 
A study by the photographic method of the explosioi 
of mixtures of carbon bisulphide and ixygen in 
spherical glass vessels — Mile Chasrnd Ihe ionib iticn 
produced by the hydration of quinine sulphate — 
Albert Colson The range of the displacement f 
equilibrium — E Decsrrlire Die catalytic oxid ition 
of ammonia by air m contact with pure pall id aim 
The yield of oxidised nitrogen is a function of the 
temperature of the catalyst the percent igc of 
ammonia in the gas entering and also of the physical 
state of the metal The results of experiments on 
the effects of the last factor are given — Andrt Job 
and Andrd Samuel Oxidation phenomena in the 
complex nickel cyanides valence co ordination 
coloration — M Marange The identification of 

cocoa butter by miscibility curves — M Haehl 
p C hlorodiphcnylsulphone The chlorodiphenylsul 
phone prepared by Beckurts and Otto has been 
prepared by another method and is shown to be tl c 
para compound — I Bert The chloride of cumyl 
magnesium — Mile N Wolff The furfural and 
difurfural y methylcycloliexanoncs — R Foise md A 
Hieulle Xanthyl allantoin lhe precipit ition cf 
this compound fnm m acetic acid solution serves 
to identify allantoin and to precipitate it from 
solution containing very small proportions — A 
Mailhe The preparation of petroleum starting from 
vegetable oils Dry distillation of r ipe oil witn /me 
chloride gave more than 50 per cent of hydrocarbons 
consisting of paraffins and unsaturated ethylene 
derivatives — Andrd Helbronner and Gustave Bern 
stem lhe action of the antioxygens, on rubber 
Crude depolymensed rubber is preserved from oxida 
tion by the presence of small proportions of mt 
oxygens such as tannin or hydroquinonc Vulcanise 1 
rubber thus treated does not show the usual effects 
of ageing — Paul Woog Direct observation of the 
hydration of hydrocarbons — A Loubiire A new 
genus of Pyrenomycetes —Emile I Terroine R 
Bonnet and P H Joeuel The influence of tempera 
ture on the energy yield in germination — A Polack 
The correct form of the experiment on the chromatism 
of the eye by the partial closing of the pupil — R 
F alike and J P Langlois The vertical oscill ition 
of the centre of gravity of the body while walking 
down an inclined plane — Mine Anna Drzewin* and 
Georges Bohn The influence of light on the activating 
power of the sperm of the sea urchin — Ch Dejean 
R 61 e of the middle layer m the assemblage of the 
first beginnings of the eye — P Lecine and H Bierry 
The demonstration of the presence of suense in the 
wall of the mucoid cysts of the ovary 

Calcutta 

Asiatic Society of Bengal July 4 — J Coggm Brown 
On the occurrence of Ostrea gryphotcies Schlotheim in 
Calcutta Specimens were found near the surface in 
excavations for a new building in Calcutta I hey 
provide no new evidence on the question of a former 
extension of the sea over the present site of Calcutta 
— H C Das-Gupta On the fossil Pectinidse from 
Hatbab Bh&vanagar State (Kathiawar) — P N 
Missra Lalrahman Samvat Calculation of European 
equivalent dates for 16 Lakhsman Samvat dates on 
various assumptions as to the beginning of the era — 
H C Ray Allusions to Visudeva Knskija Devaki 
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putra in Vedic literature V&sudeva Kpfhua is 
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e Vedic literature 


Capt Town 

Royal Society of South Africa May 16 — Dr A Ogg, 
president in the chair P A van der Bijl Notes 
on some South Afncin Xylonas — A Ogg lhe 
crystalline structure of the alktlint sulphates In 
c ni unction with Mr I Ioyd Hopwot d it was shown 
thit the crystal untt of alkilmc sulphates contains 
fiur molecules With sulphur atoms at the comers 
and the face centres and with the nitrogen itoms at 
the centres of cich of the eight rhombs into which 
the unit can be divided by pi incs through the centre 
of the unit at right angles to one inothei and paiallcl 
to the faces we cm build up a structure which 
explains the structure of the unmonium sulphate 
crystal The nitrogen atoms he at the centre of 
a tetrahedron of hydrogen atoms each hydrogen 
connecting up to an oxygen atom which in turn 
connects up to a sulphur atom In the structure 
foi potassium rubidium and caesium sulphates if 
the metals with sulphur lie ilong the diagonal of the 
too face of the unit the length of the diagonal 
issummg Bragg t, v dues for the ltoir ic diameters 
grees with those found from X ray measurements 

Washington D C 

National Academy of Sciences (Proc Vol 9 No 6 
June) — I 1 Eisenhart Anrther interpretation of 
the fundamental g tuge vector of Weyl s theory of 
relativity — G Y Rainich Tensor an ilysw without 
c 1 ordinates A method of deriving the theory of 
urfaces without introducing notions having no 
ntnnsic significmce such is tr msformations co 
v mints and contravanant quintities tic funda 
mental tensor g tl etc A B Coble Geometric 
osjccts of the Abelian modular functi ns of genus 
f ur (III ) — H D Curtu On irregularities m the 
velocity c u rves < f spectroscopic binaries The spcctro 
graphic velocity curves of st me of the Cephcid \ disable 
stars seem to fit elliptical velocity curves each with 
a single oscillation or hump which occurs near the 
tune of maximum velocity of ipproach I his is in 
agreement with Duncan s theory of a large and 
tenuous star rotating ibout a darker compinion in 
1 slightly resisting medium W J Luyten On the 
form of the distribution liw of stellar velocities 
Iho distribution and space velocities of the stars 
which have been observed within a sphere with the 
sin as centre ind of radius 10 parsecs seem to fall 
on a simple logmthic error curve — l G Abbot and 
colleagues Ini solar prelude of an unusial winter 
The mean monthly v vlues of the solar coi slant 
determined at Mount Harqua Hala Arizona and 
Mount Montezuma Chile decrc iscd throughout 1922 
md the early pirt of 1923 11 is seens to have been 

related to unusual weather conditions in the Umted 
States — C E Mendenhall and M Mason The 
stratified subsidence of fine parti lis Suspensions 
of rock particles were allowed to settle m rectangular 
tubes across which 1 temperature gridicnt was 
maintained ‘stratification occurred in the tubes 
where the amount of suspended material increases 
appreciably with depth but too great a temperature 
gradient destroys any sttata The effect seems to 
be due to convection currents which circulate in 
definite layers -M Mason and C E Mendenhall 
Theory of the settling of fine particles An expression 
giving the position of layer boundaries is derived 
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Lxpenmcntb on two groups of tubts of suspensions 
show that the rate of fill of the layer boundaries is 
independent of the tempenture gradient within wide 
limits and the position of the layers is 1 function of 
concentr ition time of settling ind thci mil gradient 
— F H Hall The qu isi equation P IdV jd 1 if 
two pi ites of dissimilar metals arc c mnected through 
wires made of the same metals the plites show 
opposite cli irges If unit ch irgc is made to pass 
from the p isitivc to the negative pUtc heat is 
absorbed this includes the Peltier effect it the 
junction Assuming a m iss law if equilibrium 
between the uns and electrons of the metals heat 
energy is ibsorlx d it the free surf ice of the metals 
in iddition Ihis added to the Peltier effect gives 
neirer aciordance with experimental results — L F 
Nichols and J D Tear Joining the infra red and 
cleetnc wave spectri A Hertzian doublet with 
minute plitinum cylinders acted is the source of the 
waves The receiver consisted of a Nichols radiometer 
in which the vanes weic nuci strips cirrying thin 
deposits of bright platinum A new form of reflecting 
echelon an ilyscr was used for the wave length 
me isuremcnts By these means electric waves of 
lengtlis v trying from 7 mm to o 220 mm were 
produced and detected thus overlapping previous 
me isuremcnts f j r infra red radiation (eg Rubens and 
\ on B icycr o 320 mm ) 

(Proc Tol 9 No 7 July) — A r Kennedy 
On the const int ratio of mem to mid potential 
01 current at successive equidistant points ilong 
1 uniform electric conducting lint real or irti 
haul in the steady state I he theorem also 
applies to tahles of hyperbolic sine ir eesinc 
functions where the ingle increases in uniform 
arithmetinl progression ind to tables of **• where 6 
inereascs in unifarm anthmetieal progression K 
Brown Seme recent measurements of trmsatlantic 
radio tr insmission A 1 igh power vacuum tube 
trinsinitter with an output cf 200 300 impcrcs of 
<57 000 cycle alternating current is used at Rocky 
Point 1 ong Island producing continuous radiation 
of ibout <j2<jo metres wave length A receiver in 
London tviluates the absolute root mean square of 
the electric held j reduced The field rms sharply 
to a in ixmium during the period whtn the route is in 
darkness but does not exceed the v lue eileulaltd 
from the Austin Cohen radio transmission formula 
(rood night tr insmission seems to be due to a diminu 
tun of losses by absorption rather than to focussing 
effects C B Davenport Body build ind its 
inherit mee The ratio chest girth to stature or 
iltcm itivcly weight to stature w is used is an index of 
build in man A solid figure goner ited by combining 
thev inability curves with developmental curves shows 
two m nn ridges indie iting two main types medium 
build and fleshy the latter seems to refer to the 
progeny ft fleshy and slender stiains showing 
donnnince at fleshiness (r C Evans A Bohr 
I angmuir tr insform iti an M ithemalic illy I ung 

muirs completely static atom can apparently be 
shewn to be equivalent to the Bohr atom with a 
f lrculir orbit — G A Miller Form of the number of 
the subgroups of a prime power number — G Bred 
(1) rhe interference of light and the quantum theory 
Assummg th it radi ition momenta are transferred in 
quanta expressions are denved which represent the 
effect of (a) 1 diffraction grating of infinite width (b) 
a finite number of narrow parallel co planar and 
equal slits and (c) i slit of finite width (2) Note on 
the width of spectral lints due to collision and quan 
turn theory The amounts of the broadening appear 
to be nearly equal to those given on the wave theory 
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of light and can be accounted for similarly — P A 
Ross Cli inge in wave length by scattering Expen 
ments were made to detect the change m frequency 
of X r lys and 7 rays on scattering by paraffin 
aluminium and graphite suspected by Compton 
Relevant cqu itions indicate that the change of wave 
length is independent of the pnmary wave length 
No such shift was observed by scattenng the green 
mercury line at 180° from paraffin Using photo- 
graphic methods and X r lys the required displace 
ment (about o 025 A ) was observed by scattenng 
the a, and a, lines from calcite at 90* from paraffin 
Another unsnifted line was recorded — T I Nichols 
Notes on germanium oxide The powdered oxide was 
heated side by side with a uranwmoxide surface m an 
oxyhydmgen flame The radlfflW of uranium oxide 
being practically equiv ilcnt to black body radiation 
a compinson of the two gives approximately the 
radiation of germ imum oxide m terms of black body 
radi ition Preponderance of blue at lower tempera 
turcs and of red near fusing point ire the ebaricter 
istics The reversal point is 1 225°C and melting point 
1 400 C — C Wmler The correlation of respiratory 
and circulatory data for adult males Pulse rates 
m men before and after exercise show a high cor 
relation ( +0 73) pulse rite correlates with respira 
tion rite (+0 45) but not with blood pressure and 
chest mobility Breathing rate and chest mobility 
appe ir to be complement iry (correlation o 46) 1 e 
a man with a me bile chest lute mutically breathes 
deeply T \V Vaughan Studns of the larger 
tertiaiy foraminifera from tiopical ind subtropical 
America There appears to be no evidence of de 
posits of J ower Cretaceous age at relatively shallow 
deptlis in Honda Deposits of middle and upper 
Oligucenc age occur in northern Colombia An 
evolutionary sequence from ineient locene forms 
of Lepidocyclma with mendicnal iliumbers pointed 
inner ends and curved outer walls to species with 
hexagonal and rhomboid chambers is suggested — 
S O Maat Mechanics ef locomotion in Amoeba 
Three regions are differentiated in Amoeba proteus 

(a) a central elongated fluid portion (plismasol) 

(b) a granular layer surrounding the fluid (plasmagel) 
and (c) a thin clastic surface membrane (plasma 
lemma) ( b ) and (c) oic semipermcablc and (a) is 
hypertonic 1 ocal swelling c f the plasmagel occure 
at the bp of pseudopodu with liquefacbon on the 
inner surface at the pistenor end Gelation of 
plasmasol occurs at the outer posterior border of the 
swelling Thus a forward flow is produced which is 
translated into motion by the adhesion of the plasma 
lemma to the substratum 
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The Helicopter is it worth a Prize? 

J ULES VERNE is responsible for the idea of the 
helicopter and as a writer of works of unagtna 
tion he invented devices with ease The aeronautical 
engineer asked to produce a helicopter must recognise 
some limitations of his powers and one is led to wonder 
whether the author of The Clipper of the Clouds 
could have solved the problems associated with the 
materialisation of his ideas Press comments on the 
official conditions for the test of a helicopter, and the 
wording of the rules by the Air Ministry raise the 
principle involved in this idea in a form of consider 
able interest to men of science In the Tunes of May 1 1 
appeared the following paragraph 

Still the Air Ministry cannot afford to neglect 
the possibility that some practical helicopter may 
suddenly be evolved and by their action they have 
made reasonably sure that any such development will 
come before their notice 

To guard against the possibility of ignorance in this 
particular direction prizes to the total value of 50 000/ 
have been offered the cost of the aeronautical research 
at the National Physical Laboratory is about 23 000/ 
per annum The construction of the Hrennin hell 
copter by the Air Ministry at Tamborough is variously 
estimated to have cost from 60 000/ to 100 000/ lack 
of separate accounts for research and ad hoc expert 
ments make it difficult to estimate the cost of lentific 
research at Famborough but it is probably of the 
same order as that at the National Physical Laboratory 
It is behoved to be inadequate for systematic progress 
on the full scale with the result that Britain is far less 
active than America 1 

Is the Air Ministry m danger of losing the substance 
for the shadow in giving prominence to a pc licy based 
on accidental strokes of genius rather than on patient 
and certain inquiry ? Scientific worker** at least will 
realise how foreign such a policy is to their own 
work 

Leaving this issue which needs no elaboration m 
the columns of Nature it is interesting to e\a nine 
the prize scheme on technical grounds A passage 
which crystallises the underlying idea sa\s a 

successful helicopter— that is, a machine capable of 
rising vertically from the gr und under its own 
power thereby indicating the property to 

which chief importance is attached as that which 
allows an aircraft to lease the ground and return 
to it without the high forward velocities of 50 60 miles 
per hour normal to the aeroplane Such a property 
added to an aeroplane would be welcomed by all 

Set tb* Wilbur Wright manorial lector* baton the Royal Aeronautical 
Soriaty by Dr Asm* Chairman ot the Executive Committee o< the Amarioa* 
National Advuory Commute* tor A*ron*ntict (1933) 
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interested in dying, but technical opinion, as voiced 
in public discussions, considers that in attaining this 
feature by the helicopter almost every other desirable 
quality of a flying machine is sacrificed 

Criticism has turned largely on the lack of efficiency 
and safety in the helicopter The airscrew is not a 
new device and the principles of its operation are well 
established , efficiencies of 75 per cent can be reached 
and utilised in the aeroplane because it ts an aeroplane 
This point is of some interest and merits further study , 
all heavier-than aircraft are supported during flight 
on the sacrificial principle, that is, something else is 
driven down to keep the aeroplane from falling under 
the influence of gravity In the aeroplane the utilisa 
tion of power in producing lift is indirect, for the air 
screw is made to overcome the resistance of the aero 
plane, whilst the wings produce the down current, 
and by reaction, the lift This lift may be nine times 
as great as the thrust of the screw, and is rarely less 
than three times its amount 

The arrangement is efficient because the wings are 
large organs , it is the momentum generated per 
second which produces lift, whilst the power required 
is roughly measured by the energy thrown away in 
the downwardly moving air The loss of energy for 
a given lift decreases progressively as the area of the 
downward stream ts increased and hence the effic iency 
of the aeroplane follows, in part from the use of large 
wings If the helicopter is to compete with the 
aeroplane on the score of efficiency its lifting screws 
must be large 

As the extreme case of large sire consider two 
aeroplanes flying in a circle and connected by some 
framework at present undefined except that it sup 
ports a car at its centre A first problem is immedi 
ately indicated— means must be provided for keeping 
the car free from rotation If the aeroplanes are far 
enough apart their efficiency will remain as before, 
and as supporters of weight are fully effective As 
a means of getting from place to place the combma 
tion is of course, useless modification of the problem 
still leaves us with the obvious conclusion that, whereas 
the wings of an aeroplane travel directly from point 
to point, those of the helicopter follow sinuous and 
longer paths The argument seems to be fundamental 
and to exclude the helicopter from the degree of 
efficiency as a means of transport which can be reached 
with a good aeroplane 

Returning to our example, it will be found that a 
new factor enters into the problem as the two aero- 
planes fly in smaller and smaller circles , each passes 
through the down wash produced by the other and 
by itself on previous passages If near enough, this 
interference becomes very important, and it constitutes 
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the only real difference between the bejjeopter as 
hitherto projected and the airscrew as commonly used 
In looping, pilots frequently feel a bump on closing 
the loop, although some fifteen seconds has elapsed 
since the first passage and the distance travelled has 
been about 1000 ft A further illustration explained 
on this principle arises from the observation that an 
increase of thrust arises from the sideways moving of 
a stationary airscrew, and therefore may be expected 
in a helicopter when used for transport 

All this is known, and the pim ento w ere laid down 
many years ago by the late Lord Raytffgh and others 
Combined with modem data, it is possible to use 
existing knowledge to predict the limits of efficiency 
of a helicopter and to rely on the results The design 
of the structure which holds the wings together presents 
greater difficulties, and attempts to build helicopters 
now may react favourably on structural design, but 
probably at a cost far m excess of that required to 
produce the same results by research 

Most of the attempts at helicopter design have led 
to screws some 40 to 60 ft m diameter moving on 
the periphery at speeds of 70 to 100 m p h Devices 
produced in more than one country have lifted them- 
selves into the air, but little has been attempted in 
free flight The Air Ministry has announced the 
development of the Brennan helicopter to the stage 
of lifting itself, and only ten per cent of the pnze 
money is allocated to the extension of this performance 
from a few feet to vertical flight up to aooo ft in a 
light breeze 

The rest of the competition relates to transport and 
control One particularly hazardous requirement is 
that the helicopter must descend vertically from 
a height of not less than 500 ft without engine ” 
It is a crucial test which, I believe would involve 
certain dea h to the pilot who attempted it in the 
helicopters so far devised In the case of engine 
failure, the helicopter at best is less effective than 
a parachute having an area equal to its blade sur- 
face, and is quite unable to provide an adequately 
small rate of descent At its worst it is far inferior 
to this In all circumstances the aircraft will require 
control, and the solutions hitherto proposed do not 
inspire confidence It is evident that even the essential 
principles of a happy solution depend on that stroke 
of genius for which the Air Ministry is appealing and 
which it appears to think only needs a monetary 
stimulus to become operative 

Unlike the helicopter, the aeroplane does not lose 
its lift when the engine fails It must perforce descend, 
but all its controls remain intact and danger cosies 
only if the available alighting ground is unsuitable 
Safety in aeroplanes is a subject for insistent inquiry. 
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but mar ked improvement appears to be near real 
Matian Safety in a helicopter presents unsolved 
difficulties 

What, then, is the purpose of the helicopter ? Pre 
sumably the use is to be military and secret Outside 
opinion has not made any satisfying guess, and in these 
circumstances men of science, as well as aeronautical 
engin eers, are disturbed by the evidence which this 
prize scheme gives as to the direction of Air Ministry 
policy It is not expected that any appreciable part 
of the fund will be called on, and the whole sum would 
not be grudged to the producers of a new and useful 
type of aircraft The fear is that, m following a ‘ will 
of the wisp,” insufficient attention will be given to 
systematic research on which, m the past, British 
constructors have been able to maintain a high quality 
for their productions L Bairstow 


Life of a Naturalist and Teacher 

The Days of a Man being Memories of a Naturalist 
Teacher, and Minor Prophet of Democracy By 
David Starr Jordan Vol r 1851-1899 Pp 

xxnc+710 + 56 plates Vol 3 1900-1931 Pp 

xxi + 906 + 56 plates (Yonkers on Hudson, NY 
World Book Co , London G G Harrap and Co , 
Ltd , 193a ) 15 dollars 

“ r T~'HE Days of a Man is the title chosen by Dr 
I David Starr Jordan for his autobiography 
Dr Jordan, who was bom in 1851, has been for manv 
years the leading ichthyologist m America, and is the 
author of a large number of memoirs on fishes generally 
written in collaboration with his pupils Of these the 
best known is the monumental Fishes of North 
America ’ (1896-1900) by Jordan and Evermann, but 
perhaps his work on the Fishes of Japan marks the 
greatest advance, for these had been comparatively 
little studied until his collecting expedition in 1900 
Dr Jordan’s early tastes were for botany, m which 
he was so well versed that even as a student at Cornell 
he was teaching this subject He was first led to study 
fishes by attending a vacation course for science 
teachers organised by Louis Agassiz, and for many 
years afterwards he generally spent his vacations in 
collecting and reporting on the fishes of some region at 
first on his own account and afterwards for the American 
Government, which ultimately sent him so far afield 
as the Sandwich Islands It is perhaps worth men 
turn that he mvented the name “ Rainbow Trout 
m 1878 

Notwithstanding his distinction as an ichthyologist, 
we are inclined to think that Dr Jordan’s best work 
has been educational , and this applies even to 
ichthyology, since nearly all American ichthyologists 
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were taught by turn In 1879, at the early age of a8, 
he became professor of natural history m the University 
of Indiana, and did so well that in 1885 he was elected 
president He had now an opportunity to show his 
genius for organisation and to put his educational ideas 
into practice There were many difficulties, but he 
overcame them In his own words 

“ In 1886 I made some sweeping changes, doing 
away with the fixed curriculum and adjusting the work 
so that practically all the subjects hitherto taught in 
the University, being elementary in their nature, were 
relegated to the first two years Further than this, we 
instituted a ‘ major subject ’ system, by which each 
junior or third year student was required to choose a 
speciality or ‘ major,’ and to work under the immediate 
advice of his ‘ major professor,’ whose counsel in 
details he was obliged to secure An individual course 
of study was thus framed for each one This system, 
which has now stood the test of more than thirty yean 
in Indiana, Stanford, and elsewhere, was originally 
developed by a committee consisting of Dr Hans 
C G von Jagemann, Dr William Lowe Bryan, and 
myself Its purpose was to enable every one to make 
the most of his four college years, by seeking the best 
teachers and the subjects best suited to his tastes 
and capacity ” 

Whilst carrying out these and other reforms Dr 
Jordan undertook propaganda work, giving lectures 
that made the aims and purposes of the university 
understood in the State of Indiana At the same time 
he showed wise judgment in making new appointments, 
Campbell, the botanist, and Branner, Hie geologist, 
being two of his early choices 

Jordans success at Indiana was so great that in 
1891 he was the obvious man to select as president of 
the newly established Stanford University Here he 
had a congenial task, to plan out from the beginning 
the lines on which a university should be run and to 
select what men he liked to help him m the work 
At first all went well, but in 1893 Stanford s death led 
to unexpected legal difficulties with regard to his 
estate, which seriously hampered the university, and 
after this matter had been satisfactorily disposed of 
came the earthquake of 1906, which wrecked a great 
part of the university buildings On the morning of 
the earthquake Dr Jordan received an invitation to 
become secretary of the Smithsonian Institution , m 
other circumstances he would probably have accepted, 
but he felt that it was his duty to stay at Stanford, 
and he did so, becoming Chancellor of the University 
in 19x3, and finally retiring m 1916, at the age of sixty- 
five He has good reason to be proud of the flourishing 
condition and the high reputation of Stanford, and of 
the success of its graduates 

Dr Jordan is a man with high ideals and strong 
convictions, and he is a keen observer who has travelled 
m many lands His views on men and matters are 
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lull of interest and demand attention He is strongly 
opposed to the use of alcohol and tobacco, and he 
regards war as an out of date and anti democratic 
method of settling disputes At one period he gave 
much attention to the reform of the American civil 
service, and in recent years he has devoted a great 
deal of his time to lectures m America, Furope, and 
Japan in the cause of international peace, a subject 
on which he has written several books When a man s 
hfe has been so strenuous and so varied the writing 
of an autobiography is a task of some magnitude 
But it was well worth doing, and it has been well done 
We congratulate Dr Jordan and we thank him 

C T R 

The Structure of the Atom 

(1) The Structure of Atoms By Prof Dr Alfred Stock 
Translated from the Second Gemun edition by S 
Sugden Revised and mlirged Pp vm + 88 
(London Methuen and Co , Ltd 1933 ) 6s net 
(3) La Thtorie des quanta et latome de Bohr Par 
Leon Bniloum (Recueil des Conferences Rapports 
de Documentation sur la Physique Vol a, 1* 
S^ne, Conferences 4, 5, 6 fidite par la Socictc 
Journal de Physique ) Pp 181 (Pans Les 
Presses universitaires de France 1933 ) 15 francs 
(3) Instilut International de Physique Solvay Atomes 
et Electrons Rapports et discussions du Conseil de 
Physique tenu k Bruxelles du 1" au 6 avnl 1931 
sous les auspices de 1 Institut International de 
Physique Solvay Pp vu + 373 (Paris Gauthier 

Villars et Cic 1933 ) 30 francs 

T HE problem of the structure of the atom is one 
which for many jears has exercised a fiscina 
tion for the scientific mind Its solution demands the 
correlation of phenomena from many branches of 
physics and chemistry, and the repercussion of the 
current ideas on the subject makes itself felt over a 
correspondingly wide field It is a subject on which 
no worker in physics or chemistry dare allow his 
knowledge to become out of date, and m which other 
scientific workers take an interest which is by no means 
entirely extraneous Owing partly perhaps to the 
distinction and lucidity of some of its famous exponents, 
it has also aroused the interest of a wider non scientific 
circle and has won for itself a distinctly good press 
In the circumstances it is not surprising that books on the 
subject, addressed to one or other of these numerous 
classes of potential readers, should appear at frequent 
intervals 

(1) Prof Stocks little volume is addressed to the 
chemist, and contains a resum6 of a senes of lectures 
delivered by him to the works chemists of a well known 
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German manufactory He attempts to remove what 
he desenbes as the thorns of theoretical physics and 
mathematics ” which beset the tender feet of the 
chemist who would wander m the Wonder garden ” 
of atomic structure He has, in fact, pruned so 
remorselessly that the book resembles rather a sketch 
plan than a garden, showing little more than the direc 
tion of the mam paths and the openings into some 
of the principal alleys To abandon the metaphor 
which Prof Stock himself suggests m his preface, the 
book contains a fairly complete, but very bnef, sum- 
mary of the vanous phenomena hIMp have a bearing 
on the problems of atomic structure, and a still 
briefer exposition of some of the current theories A 
very interesting volume could be written around the 
synopsis thus provided The fact that positive rays 
and the quantum theory occupy little more than half 
a page each, while the theory of relativity is consigned 
to a footnote, indicates the extreme condensation 
which has necessarily been employed to compress so 
vast a subject into so narrow a space The reader will, 
however, learn from its pages how much there is to be 
learnt, and a brief bibliography points out the principal 
sources from which the English reader can obtain 
further information 

(3) M Leon Bniloum s book La TMone des 
quanta et 1 atome de Bohr is addressed to the senous 
student of the subject It forms the second volume of 
the senes of reports whifh the Society Journal de 
Physique is publishing on vanous aspects of modern 
physics, and maintains the high standard which was set 
by M de Broglie in his initial volume, Les Rayons X ” 
Probably no student of physics is entirely ignorant of 
Planck s quantum theory, and its application to 
thermal radiations, or of Bohrs danng and bnlliant 
extension of the quantum pnnciple to the nuclear atom 
of Sir Ernest Rutherford which resulted in the calcula- 
tion of the hydrogen spectrum, and the evaluation of 
Rydberg s constant , certainly one of the greatest 
achievements of theoretical physics m modem times 

The later developments of the theory are far less 
known, nor has it been, up to the present, at all an easy 
matter to become acquainted with them The original 
memoirs of Bohr and other distinguished workers on 
the same problem are scattered through the pages of 
many periodicals m many languages Moreover, as 
was inevitable m a problem so complex as that of the 
motion not of three only but of many attracting and 
repelling particles, there have been numerous false 
starts and incorrect conclusions, and it has not infre- 
quently happened that, after mastering with some 
difficulty one of these essays, the student has 
found to his chagrin that it l>as been superseded by 
later work It must be confessed, too, that the pioneers 
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of the theory, in their preoccupation with the extension 
of the subject, have not had too much pity on their 
weaker brethren, and it has not always been easy to 
discover either the exact nature or the physical basis 
of some of the principles to which thev appeal M 
Bnlloum’s lucid and authoritative surve> of the 
whole subject is, therefore, particularly welcome and 
valuable 

It was a happy inspiration on the part of M Bnllouin 
to preface his mam thesis with two preliminary chapters 
on the quantum theory of radiation It is a subject on 
which the author has himself done much valuable work, 
and his excellent, though bnef, account provides a 
firm basis for the developments which follow The 
succeeding chapters on the theory of Bohr, on its 
applications to atomic structure, and in particular the 
account of the principles of selection and correspond 
ence, are equally illuminating 

It is not to be expected, from the very nature of the 
subject, that the volume should be easy reading The 
author has not shirked the verv considerable mathc 
matical difficulties which are involved in the theory 
He has, however, minimised them as far as is consistent 
With a proper understanding of the argument Though 
it cannot be promised that the averige student of 
physics will find his progress through the volume an 
easy one, he may be assured that his labours will be 
rewarded by a completer knowledge and a deeper 
appreciation of this important subject 

(3) It is in no way derogatory to M Bnllouin s 
excellent treatise to say that it is surpassed m interest 
by the report of the proceedings of the council of dis 
tinguished physicists who assembled in Brussels in 1921 
under the presidency of Prof Lorentz and under the 
auspices of the Solvay Institute The number and 
distinction of the participants, each a master in his 
own particular branch, and the vanety and importance 
of the subjects considered would in themselves suffice 
to raise high expectations It may be said at once 
that, m the main, these expectations are fully realised 
by the volume which is now to hand 

Each bf the twelve closely related subjects chosen for 
discussion was introduced at the Conference bv a report 
on the actual position of the subject, and these reports 
make up the main part of the text Thus Sir Emest 
Rutherford reports on the structure of the atom, 
M de Broglie on the quantum relation m the photo 
electric effect, Prof Kamerlingh Onnes contributes an 
account of his work on paramagnetism at low tempera 
tures and on the super conductivity of certain metals 
at low temperatures Prof Bohr gives an account of 
the application of the theory of quanta to atomic 
problems, which is supplemented by a report from 
Prof Ehrenfest on the principle of correspondence 
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It is natural that the different authors should develop 
their subjects in slightly different ways, and should 
assume slightly different degrees of previous knowledge 
amongst their distinguished colleagues, or perhaps we 
should rather say among the wider circle of readers for 
whom the reports were ultimately destmed In most 
cases, however, the reports arc so well conceited and so 
lucidly expressed that the reader with onlv an element- 
ary knowledge of the subject will have little difficulty 
in following a very considerable part of them It is, 
m fact, an open question whether such a reader, at 
the expense of a little judicious skipping ’ of the 
more recondite portions, would not attain a better 
appreciation of the present position of atomic physics 
from this volume than from many of the works osten- 
sibly written for his special benefit This, of course, 
does not apply to the one or two reports of a mathe- 
matical character, such as the profound suggestions of 
the president, Prof Lorentz, in his notes on the theory 
of electrons which opens the volume 

In addition to their expository \ aluc, these reports 
have the great ment of opening up new avenues 
for discussion and experiment In dwelling on the 
very considerable achievements which have been 
brought about, partly by the application of quantum 
theories to atomic problems, 1 1 is apt to be overlooked 
that these theories present formidable difficulties in 
addition to the fundamental one of explaining them- 
selves These difficulties are clearly raised in the 
discussions which follow the reports, and perhaps in 
none of them more clearly than in Prof Barkla s dis- 
cussion of M de Broglie’s report on the photoelectric 
effect The discussions, which are excellently reported, 
are full not only ol scientific but also of human interest 
lo the physicist, whether mathematical or ex- 
perimental, m need of a subject fir research they 
offer an ample choice of problems of fundamental 
importance 

It is to be regretted that so long an interval has been 
allowed to elapse between the meetings of the council 
ind the publication of its report It was not to be 
expected that the members of the council would allow 
two years to elapse before attempting the solution of 
some of the problems raised, and still less to be expected 
that their attempts should be entirelv without success 
In some particulars, therefore, the subject has advanced 
beyond the stage indicated in the reports In the 
main, however, this appbes only to minor problems 
If it is true that intellectual satisfaction results from 
the discovery rather than from th* knowledge of truth, 
a perusal of this volume will convince the reader that in 
this portion of physics he may confidently expect to 
find intellectual satisfaction for many years to come 

J A C 

G t 
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The Ascent of Sap 

The Physiology of the Ascent of Sap By Sir Jagadis 
Chunder Bose (Lossimbazar Fndowmcnt Publica 
tion) Ip xv + 277 (London Longmans Green 
and ( o 1923 ) i6r net 

T ill author supplies in this book further ingenious 
expenmen tal devices m which use is made of 
automatic recirding methods and of various methods 
of magnifying small movements The rate of ascent 
of sap is measured by a mechanical method recording 
the re ertction of a drooping tissue as sap enters it 
and by an electrical method in which a quadrant 
electrometer is used to determ ne Innge of electro 
motive for c between two points one of which 
changes in turgor By pheing one electrode carefully 
insulated save at the point upon a graduated micro 
meter screw mo\ ement, the instrument betomes an 
electric probe 1 y which the most vig irous changes in tur 
gor arc tr iced in the Dicoty ledon stem to the living tissues 
in the region 1 etween inner cortex and vascular tissue 
Ihe usual simple potometer experiment is modified 
into a recording potograph whilst an ingenious bubbling 
method s introduced ti measure the absorption of 
water ly a cut shoot and thus indirectly its tran 
spiration under \ arymg conditions 
Many interesting observations are recorded in this 
account of work in the Indian climate notably the 
report upon the exudation of sugar solution from 
cut surf tecs in the stem ipex or the inflorescence of 
the palm 1 his txudation is shown to be quite inde 
pendent of any direct supply of sap from the absorbing 
system of thi root 

The author s attempt to reinterpret the phen imena 
of the ascent of sap in the light of his new experiments 
is not convincing As the result of a discussion of 
earlier work, mainly based apparently upon the English 
translations of the text books of Haberlandt, Jost and 
Pfeffer, it is concluded that transpiration from the 
leaf and exudation from the root do not provide an 
adequate mechanism for the ascent of sap, whilst the 
role of osmosis is dismissed in two paragraphs As 
opposed to this inadequate mechanism is advanced 
a theory of cellular pulsation according to which the 
liquid is injected by the living cells into the wood 
vascular tissue 

Later the role of the xylem vessel seems practically 
to disappear— The uni directional propulsion of sap 
depends upon a sequence of pulsation from cell to cell 
The sap expelled during the contraction of any one 
cell is absorbed by a cell higher up during its phase of 
expansion There is then a propagation of a wave of 
contraction preceded by one of expansion, m conse 
quence of which the sap is as it were squeezed forward 
NO 2807, VOL. 1 1 2] 


A succession of such waves maintain the continuous 
ascent of sap Though this may be clear to the 
author the reviewer feels himself no nearer an under 
standing of the actual movement of sap m the plant 
The demonstration of this mechanism rests upon 
experimental evidence that temperature poisons, and 
various other external factors affect similarly sap 
movement and the pulsating mechanism and upon a 
demonstration of electro motive forces m tissues which 
are assumed to be manifestations of ch \nges in cell turgor 
The experimental evidence is however not employed 
critically thus it is argued thatnJlhspiration is not 
essential to the ascent of sap because the authors 
mechanical method shows a rapid nsc of sap m a 
partially wilted chrysanthemum shoot when the cut 
end is placed in water although the surface both stem 
and leaf had previously been coated with vaseline 

A Metric Campaign 

World Metnc Standardisation An Urgent Issue A 
Volume of lestimony urging World wide Adoption of 
the Metric Units of Weights and Measures— Meter 
l iter (tram Compiled by 4 .ubrev Drury Pp 524 
(San Francisco World Metnc Standardisation 
Council 1922) 5 dollars 

F OR several years an intensive propaganda has 
lieen carried on by the World Metnc Standard 
is it ion Council on both sides of the Atlintic m 
furlhtrancc of the objects indicated in the title of 
this bo k \ppirently self ippointed its executive 
includes a number of men prominent m politics, 
commerce and enginccnng mainly resident in the 
United States but representing also Canada and 
Great Britain and the count ll has members and 
correspondents in almost all countries It is under 
the direction of this body that the volume before us 
has been compiled bringing together a vast amount 
of information and data regarding the master 
standards of the world and aiming of course, to 
promote their adoption in the United States and the 
British Empire for all commercial transactions It 
is pointed out in the mtroduction that far less 
opposition has been raised to the adoption of the 
litre and gram than to the metre, which is very much 
more closely related to industrial processes than the 
units of mass and volume but on the other hand, 
it is not proposed to impose the use of metnc measures 
upon production — only upon distnbution 
A large proportion of the work consists of quotations 
from the reports of committees which have investigated 
the subject at vanous times, the writings and speeches 
of individuals and Bills which have been introduced 
into Congress and Parliament, as well as resolutions 
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recorded by public bodies in feu our of the metnc 
movement , there are also lengthy lists of municipal 
authorities, commercial associations, and manufactur 
mg companies which have definiteh adhered to the 
proposed reform The rest of the work is devoted 
mainly to the historv of metric legislation m the 
United States and the British Empire, seltcted articles 
on the metric system and a comprehensive bibliography 
From what has been said, it will be seen that the 
contents of the book are somewhat heterogeneous 
and in parts reminiscent of a collection of press cuttings 
it necessarily presents only one ospec t of the question 
being propagandist in the extreme We cannot 
conceive of any reader faithfully perusing its pages 
from cover to cover any more than he would an 
encyclopaedia but os a storehouse of opinion anecdote 
and similar material for the apostle of metric weights 
and measures to draw upon it will exercise considerable 
influence upon the rate of pregress towards world 
metric standardisation A good index facilitates 
referen c to the principal topics and authorities de alt 
with in the Ixiok which is dedicated to James Watt 
as the originator of the decimal method of measure 
ment and coni uns many portraits of its advocates 
In Great Britain there is at present little evidence 
of a popular demand for the compulsory adoption 
of the metric system though ( lumbers of Commerce 
and the Trade Union t ongress annually p ass resolutions 
advocating the reform the Decimal Association 
whilst ccntinuing its metric propaganda is devoting 
attention mainly to the decimalisation of the coinage 
with the adoption of the high value penny (one 
tenth of a shilling the latter ret unm„ its present 
value) os the principal item in its programme In 
the Umtvd States, where the benefits of decimal 
coinage are already enjoyed, strong efforts are being 
put forth to add thereto the advantages of decimalised 
weights and measures, and a Bill is now before Congress 
for that purpose The energy devoted to the < ampaign 
in that country, of which the volume under review 
affords striking evidence, commands our admiration , 
but it must be admitted that the opposition to the 
movement in certain quarters is both bitter and 
powerful A II A 


Our Bookshelf: 

Catalogue of Scientific Papers Compiled by the Rovol 
Society of London Fourth Senes (1884 1900) 
Vol 18 Q-S Pp iv + 1067 (Cambridge At 
the University Press, 1933 ) 9 1 net 
Trom the outset this monumental work has occupied 
a very high position as a trustworthy work of biblio 
graphical reference — due to the judicious extension of 
its range, the faultless accuracy of its entnes, and the 
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cntical examination to which its author headings have 
liecn subjected It is international in scope and appeal, 
but of purely Bntish manufacture and is now nearing 
the completion of the first century of its labours for the 
final v olumc of the present senes is promised next year 
\t first sight it might appear a tolerably simple matter 
to assign to their proper author headings a collection 
of carefully prepared transcripts of the titles of papers , 
l ut this v lew would not be confirmed by any c ataloguer 
or indexer of expentnie Initi vis of the forenames of 
writers have to be expanded entries under writers of 
the same name and foreaaamcs to lac distinguished, 
pseudonyms to lae unmasked and changes of name 
accounted for W ith the spread of W estem science to 
the Last, the difficulties of accurate editing have 
multiplied Nevertheless the standard cf sound 
workmanship set by the editors of the c arlier volumes 
has been maintained 

No great loss we think h is resulted from the partial 
elimin ition m the present scries of references to serials 
ont lining reprints abstracts or translations of original 
papers The retention of these references in the case of 
j ipers written in the less familiar 1 anguages serves most 
practical purposes of research Wc trust that m the 
i including volume Dr Forster Morlcy will furnish us 
with < ompletc statistics of the numbei of papers and 
thur authors for the period 1800 1900 t igether with a 
r hronologit al t able r graph showing the r ate of growth 
f scientific periodical literature f >r the same period 

Handbook for Flectned b ngtneers a Reference Book for 
/ ractmu g Lngmeers and Students of I ngineering 
Compiled by a Staff of Spccnli ts hditcd bv H 
Pender and W A Del Mar Pp win f 3263 
(New York J Wilty and Sons Inc Lond n 
Chapman and Ilall Ltd 1922 ) 305 net 
rat, many engineering researches both theoretical and 
experimental which have been 1 aimed out in ruent 
y t an. have created a demand for h andhooks which will 
give the practical results obtained 111 1 w ay that can 
bt readily understood Ihe pnnnpal artides in this 
work under notice arc written by well km wn engineers 
and professors The arrangement is a \cellent and there 
is practically no overlapping It contains more theory 
than is usually found in similar works Ihe mathe 
matical symbols an very clearly printed the diagrams 
are excellent, and the index is very complete and well 
arranged Although there arc many references 10 
radio communication wireless is not mentiomd 
W are pleased to see that both ground and earth 
are given The word hydrology is used to denote 
the science of water In water power engineering, 
fir example, hydrological data su h as the rainfall 
natural drainage, and the veloutv of the stream are 
required 

The Evolution of the Conscious J acuities By Dr J 
Varendonck Pp 259 (London G Allen and 
Unwin, Ltd , New York The Macmillan Co , 
1923) 13 s 6 d net 

i his book contains much valuable matter in the 
shape of introspective analysis, experimental investiga- 
tion and critical examination of theories, of the 
mental faculties Dr Varendonck leaves the im 
pression of an enthusiastic and competent student of 
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conscious processes He takes Bergson and Treud 
as his dire tors lie follows Bergson in distinguish 
ing two kinds of memory but he names them re 
duplicative (Bergson s pure memory the integral record 
of the past) and synthetic (Bergson s habit memory) 
He also fc llows Bergson m the view that memory is an 
essent il f i t r of per cption His method on the 
other hand clisely folliws the kind of anilysis with 
whi h hreud bos fun liansed us in the Traum 
deutung but unlike hreud he lays no emphasis on 
the sex motn e nor is he in any way obsessed with 
the idea of sy mbolism It is a sane and useful discussion 
of the n iture and origin of intclkgence 

The Principles of Geography Physical and Human 
By Dr I G Skeat (Mrs Woods) Pp 4^2 (Ox 
ford Clarendon Tress Iondon Oxford Uni 
versity Press 1923) 6 s 6 d net 
Dr Skfat has produced an attractive book fresh in 
outlook inspiring and thorouglily readable We miss 
with grititude the wearisome reiterations of the 
ordimrv run of text books and find the author contmu 
ally turning to anginal sources end t iking new points 
of view Both matter and style commend the book 
and give it 1 place by itself The greater part treats 
of the physiographical side of geography but the 
concluding section „i\es an excellent introduction to 
human geography There ire miny well selected 
diagrams sketch maps and illustrations and a copious 
bibliograph\ The book is too advanced for most 
school work but should prove valualle to teachers of 
geography Its careful use could not fail to improve 
the teaching of the subject 

The Contact between Minds a Metaphysical Hypo 
thesis By C Del sle Bums Pp x + 138 (Lon 
don Macmillan and Co Ltd 1923) 7* 6 d net 
Mr Burns has produced a very clear argument It 
avoids the cpistcm logi al prol lem of intercourse and 
the psychological problem of the genesis of kn iwledge 
and narrows itself to the discussion of the nature of 
our knowledge of other minds The traditional view 
that the existence of other minds is an inference is 
rejected and it is held that the knowledge of them is 
enjoyment in the technic U philosophical meaning 
of the term Mr Bums conceives knowledge realistic 
ally as the contemplation of objects compresent with 
the mind which knows itself in the contemplating 
Other minds are known he thinks not as objects 
contemplated but as cur own mind contemplat 
ing It is a thoughtful essay on a problem of deep 
interest 

Readable School Chemistry a Book jot Beginners By 
J A (ochrane (Bells Natural Science Senes) 
Pp x + 84 + 8 plates (Lc nd in G Bell and Sons 
Ltd 1923 ) 2 a 

Mr Cochranes book deals histone ally and to a 
certain extent popularly with the ground usually 
covered m a first years course of chemistry It 
contains interesting biographical details of the great 
founders of the s lence and de ils with their important 
researches These are supplemented by bnef notes 
on modem chemistry and the book is well illustrated 
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with jjortraits Mr Cochranes book should be very 
useful and interesting to beginners m chemistry and 
its very moderate pnee brings it within the reach of 
all students On p 30 the name should be Brand 
and on p 64 Warltire 

An Introduction to 7 heorettcal and Applted Colloid 
Chemistry The World of Neglected Dimensions 
By Prof Wo Ostwald Authorised Translation from 
the Pighth German edition by Prof M H Pischer 
Second and enlarged American edition Pp xiu + 
266 (New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 1922 ) 12 s 6 d net 
The new American edition of ^S^Dstwald s book on 
colloid chemistry is a translation from the eighth 
German edition The authors lecturing tour in 
America appears to have taught him how to present the 
difficult subject of colloids in its simplest and most 
dramatic form The great success of the book is a 
tnbute to the completeness of the education thus 
received 

A Text book of Inorganic Chemistry By G S Newth 
New and enlarged edition Pp xni + 772 (Lon 
don Longmans Green and ( 0 1923 ) 8r 
Nfwth s text book has leen found useful for so long 
that it needs no description The new edition has 
been revised and brought up to date and will be found 
as clear and accurate as former editions The sections 
on modem advances are very readable and this Bide 
t f the subject has not been overdone In one or two 
instances the revision has perhaps not been so complete 
as it might have been the long descriptions of the 
I eblanc process and the chamber process seem out of 
proportion m comparison with the very short sections 
on the ammonia soda and contact processes 

Electrical Horology By II R I angmand and A Ball 
(Lockwood s Technical Manuals ) Pp xi + 164 
(London Crosby Lockwood and Son 1923 ) ?s 6 d 
net 

Thfrf are scarcely any books which give an accurate 
account of the progress that has been made in recent 
years in applying electric currents to horology The 
explanations given m this work are confined mainly 
to the essential parts of the mechanism and the electrical 
and mechanical principles which they illustrate 
Inventors of electric docks who as a rule have only a 
hazy knowledge of what has been done previously, 
will find this book helpful 

The Phase Rule and the Study of Heterogeneous Equt 
Itbrta an Introductory Study By Prof A C D 
Rivctt Pp 204 (Oxford Clarendon Press, 
London Oxford University Press 1923 ) ior 6 d 
net 

PRor Rivett s little book on the Phase Rule deals 
mainly with theory the various types of equilibrium 
being set out under the headings of one two three and 
four component systems It is a useful type of book 
for a worker who wishes to make use of the Phase Rule 
in his own work although less attractive to a general 
reader than a book dealing mainly with examples 
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Letters to the Editor 

[The Editor dots not hold kinuelf responsible for 
opinions expressed by ku correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other 1 part of Nature No notice is 
taken of anonymous communications ] 

Breeding Experiment* on the Inheritance of 
Acquired Character* 

[At the request of the Editor of Nature and of 
Dr Kammerer I have translated this letter from the 
original German into Fnglish Dr Kammerer has 
also sent me the typewritten script of a reply to Mr 
Cunningham but in an accompanying letter he tells 
me that he considers it superfluous to publish this 
now as he is quite satisfied with the reply which I 
made to Mr Cunningham in my letter to Naturi 
published on June 23 h W MacBridl] 

To begin with may I remark that I have not seen 
Mr Batesons first criticisms of my work (Naiuks 
July 3 1919 p 344) which he cites in the course of 
his recent letter Whilst I was in England my 
colleagues informed me of the contents of Mr 
Bateson s letter of 1919 but I had unfortunately no 
opportunity of referring to this letter mvself I 
regret this all the more since if what 1 hul been 
informed of its contents was actually in the letter it 
would not have been possible for me to enter into anv 
discussion of the subject with Mr Bateson himself 1 
must therefore for the present confine myself to his 
most recent letter (Naiurf June 2 p 738) and the 
remarks which he made on the liscussion which 
followed my lecture to the I innean Society 1 in which 
he expressly apologised to me tn case 1 had considered 
his previous attacks too rude 

It is indeed remarkabk that Mr Bateson on that 
occasion (May 10) dul not produce v single one of the 
many objtcti ins which are contained in his pnntc 1 
letter of June 2 The gener 1 impression which I 
gained at the meeting was that he could not think 
of any further objection to raise The vague 
diagrams which he complained of appe ir not to 
be derived from my origin il pajier (1 joq Irchn 
fur but Mech vol 28 Plate 16 Iigs 25 and 26) 
but — if I am not mistaken —from Plate ( Selektions 
pnnzip 4th edition p 469 Tig 95) m which my 
simple figures have been rather strongly altered and 
exaggerated 

Mr Bateson must therefore have discovered by 
subsequent reflection all that dunng my demonstra 
tion and lecture he did not see Otherwise it might 
have been possible for me to make him to see what 
he did not wish to see I would certainly for his 
benefit have removed the Alytes specimen from the 
jar and he would havo been able to view it- without 
obscuration by glass or background — from all sides 
under the lens I treated it in this wav dunng my 
stay m England for many colleagues (as for example 
for Mr h C Boulenger and Sir Sidney Harmer) 

On the occasion of the meeting of the Cambridge 
Natural History Society I had at my disposal a 
Zeiss binocular microscope Every unprejudiced 
observer could convince himself by Its aid that the 
skin area under discussion was of the nature of a 
nuptial pad — an area which according to Mr Bateson 
was merely a piece of thickened blackish brown skin 
Numerous are the reasons which Mr Bateson has 
given in order to be absolved from basing broad con 
elusions on his testimony in a word in order to deny 

Vatu ct, May it 19a} p 6» column s lint 10 kboukl retd 
macroacopk obtarvilk n not microtcopic 
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the existence of the nuptial pads First he questioned 
the existence of the pad then he suggested it was 
merely a black patch of pigment then that it 
was present m only one specimen — consequently an 
occidental monstrosity then he asserted that it was 
a shadow which appeared m the photograph then 
even that it had been pr iduced by artificial retouching 

in the wrong place that is to say on the outermost 
smallest finger where in my untouched photograph 
(1919) some dirt had accidentally remained adhering 
l he microtome sections of the pad tissue Mr Bateson 
suggested had been taken from another type of 
Anuran then since it appeared that homologous 
tissues of other species of Anura were of a different 
character that these sections did not show genuine 
pad tissue 

The most recent communication in which Mr 
Bateson gives the impression which he received from 
the specimen which I demonstrated at the Lrnnean 
Society is capable of only two explanations namely 
either that Mr Bateson is not an acute observer or 
th it his theoretical viows have affected his vision In 
neither case can he escape the criticism that in describ 
ing Dr Kammerer a Alytes he proceeded with a 
rasluiess unusual in a scientific man especially when 
he makes slightly veiled iccusations of correcting 
Nature agunst conscientious observers We may 
now enumerate the points on which Mr Bateson s 

loubtful memory has led him istr ly namely 

(1) It is incorrect to say that my preparation of 
Mytes prevented a view of the dorsal aspect of the 
hind and only showed the palmar ispect — to make 
such a preparation it would have been necessary to 
f isten each finger flat against the substratum 

(2) It is incorrect to say that the black colour is 
restricted to the palmar ispect (Why should Mr 
B iteson assert this when he had not seen the dorsal 
ispect 5 ) Actually the pa Is extend to the dorsal 
ispect and are therefore not in the wrong iloce 
It is cunous to find Mr Bateson prescribing to Nature 
the right place Nature which has produced much 
more astounding and curious creitures (cf 
liichobalrachus) than my molest cultures of Alytes 

(3) It is incorrect to sav The right h ind showed 
nothing special On the inner side of the wnst 
joint on the insertion of the ball of the thumb 
there has been regenerated* a listinct dark pad — 
of course not so large as that on the left hand 

(4) It is incorrect to s ly that the pad presents only 

a dark uniform surface but no p pillory or thorny 

structures I send herewith an enlarged photo 
graph in which rugosities can be seen on the edge 
of the pad with the naked eve [l have verified this 
but doubt very much whether the rugosities would 
ippear m a print reproduced in Nah ri — h W M ] 
Unfortunately this photograph is taken from the 
palmar aspect it was not foreseen that Mr Bate son 
w uld criticise this the most advantageous position 
111 order to deny the presence of the pad on the dorsal 
surface and to call m question the pad nature of the 
whole structure It is probable that the majority 
of my tnglish colleague* have no idea how difficult 
it is to obtain a satisfactory photograph 111 our 
impoverished Austria Of course at the very first 
opportunity I shall have the upper side photographed 
porh ips Mr Bateson in his desire for truth win pro 
vide the necessary camera and photographic materials 

Dozens of scientific men have seen the pads and 
ore now convinced only Mr Bateson nas seen 
nothing tJnf imiliar as he is with this special depart 
ment he expects to see the same as can be seen m 

1 Dr Kammmr stated at tht. meet 11* of the Unnean Society that the 
orictnal pad a the nght hand had ben removed for the purpose of m«Hne 
m erntome aectton' — E W M 
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Rana agilts His assertion that the pads of Alytes 
obstetncans are not pads because they have a different 
appearance from those of Rana agtlts is as unreason 
able is it would be to maintain that Alytes obstetrtcans 
is not a Batrachnn because it does not look like 
Rana agths 

I astlv 1 few words on the question of adaptation 
In my lecture l ivoided speaking of adaptation 
because tins term involves a hypothetical ana tcleo 
logical clement 1 feared that to use it might lead 
to endless unfruitful discussion Unfortunately I 
was unable to prevent this Mr Cunningham dis 
cussed his own theory of adaptation in a way that 
had little to do with the facts which I had cited I 
definitely declined to niter into this subject in my 
reply simply because it is not usual for the discussion 
to w inder so far from the subject of the lecture So 
far as the nuptial pads are concerned may I refresh 
Mr Bateson s memory so far as to remind him that 
not only my Alytes but also other Bitrachians and 
especially the Discoglossul 1 (to which Alytes belongs) 
have pids on places which never come into contact 
with the female 5 ti mbmator pachypus for example 
develops pals on two or three toes of the htnd loot 
(cf Schreiner Hcrpetologia Lurop i i I yi2 p 175) 
Art these 111 the wrong place or retouched by 
Nature 

I willingly admit that the tri litionil explanation 
of the pads n imely that they are productil by 
friction with the skin of the female may possibly be a 
fable for that reison 1 hive rtftrrcd to this view 
with reserve md scepticism in my paper (1919 pp 
33* 311 ft is true that the spreul of the 

tl likening to regions of the skin which in the copu 
latory act lo n< t ut dergo friction is no v ilul ground 
for rejecting the theory Mr Bateson has doubtless 
himself observed that pressure thickenings and blisters 
often extend t eyon 1 the original zone of irritation 
But it is 1 y no means impossible although of course 
not proved (Kammerer 1919 p 340) that life in 
water produces the pals if this were so we should 
h ivc a case of direct passive production but not of 
active adaptation The correctness of my observi 
tions ind their relevance to the theory of heredity 
is not effected whichever of the expl in itions is 
a lopted 1’ai l Rammi rlr 

Dr Batison in a letter to Naurf of Tune 2 
raises the very interesting point is to whether the 
appearances alleged to lie nuptial pads in Alytes 
obstetncans arc really such Whatever their nature 
they are undoubtedly organised structures ind if 
they should prove not to be nuptial pads they 
will have to tie regarded as a new and arbitrary 
feiture which has appeared after subjection to an 
experimentally altered environment for two or three 
generations and which persists for at least a few 
generations after a return to normal conditions In 
other words it would seem that Dr Kammerer has 
had success m an experiment which is almost 
analogous to those ancient researches in which was 
attempted the reproduction b\ here Jit iry meins of 
a surgically impresse 1 modification 

However Dr Kammerer has clearly stated that in 
his opinion the only feature of the experiment which 
in any way justifies such a view is that the excros 
cences in question are not dependent for their develop 
ment on the presence of a testis and in this differ from 
the nuptial pads of the better known Amphibia Anura 

I)r Bateson points to two details which make 

the appearance quite unlike that of any natural 
Brunftschmelen first that m Alytes there is a 

dark uniform surface without the dotting 
or stippling so obvious in true Brunftschunelen 
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secondly that their position does not correspond to 
that of the nuptial pads in Rana agths 

Lataste s excellent drawings (Ann Set Nat (6) 
tom 3 pi ix 1876) show that a uniform blackness 
of the outer layer of the pad is a characteristic 
feature of the Discoglossidae (to which Alytes belongs) 
and distinguishes them from other Anura The 
fully developed pads of Bufo tulgans are also um 
formly black and I have recently found that when 
such full hypertrophy of the outer epithelium is 
inhibited as occasionally happens from obscure 
causes it may be induced by making the male 
maintain a sexual embrace for a week or two The 
same effect may be produced in the summer condition 
of the pid and I have found that the hypertrophy 
takes place even when the m^mam tains his tonic 
embrace on thin air 1 

The pad of the Alytes water breed also resembles 
that of the Discoglossid Bombmator m having a 
complete layer of black pigment in the cutis vera 
which would further contribute to the uniform dark 
appearance which Alytes so well and characteristically 
shows Photographs show another interesting point 
Very distinct connective tissue papillae tire developed 
from the cutis vera in association with the epidermal 
spmes Such papilke ore but very slightly developed 
in the Discoglossidse though Lataste s picture of Disco 
glossus shows traces whilst they are a characteristic 
feature of the pads of many other Batrachians 

The epidermal spmes arc very obvious in the intact 
specimen as I have repeatedly seen both with lens 
and binocular microscope and as many others have 
witnessed m my presence Of course they are 
practically lmjjossible to photognph on recount of 
the glistening of a wet specimen but a photograph 
it least makes clear what areas of skin are affected 
These include nearly the whole of the palm the radial 
surf ice of the inner metacarpal and part of the first 
phalangeal joint of the thumb and more or less of 
the ventral and rubai surf ices of the fori irm p issing 
over the dorso radial margin of the inner carpal 
tubercle 1 he Discoglossid 1 ire rem irk ible for the 
verv various positions in which the histological 
features of Bruvftschwielen may manifest themselves 
on the chin belly thighs toes of the feet even in 
other words they are not mctssanly dejiendent on 
contact with the female for their development Dr 
H Gadow has shown me his sketch of the nuptial 
pad m Alytes ct ternasn Bose 1 where it is developed 
on the tip of the thumb extending on the palmar 
surface T ven m the common to id I have frequently 
observed the nuptial rugosity extending on to the 
palmar surface of the inner carpal tubercle 

Questionable as it is to draw conclusions on 
anatomical points by analogy from other animals it 
is even more unsafe to do so as regards their habits 
and postures Alytes docs not belong even to the 
same suborder as Rana agtlts De 1 Isle ( Ann Set 
Nat (0) tom 3 p 1 81 in his account of the cervical 
clasp of Alytes says with regard to les paumes 

les applique contrc lc cou de la femcllc More 
over although he gives no definite description of the 
attitude of the hands during the inguinal clasp he 
describes how with the fingers interlaced the two 
backwardly directed internal digits participate in the 
well known chafing of the cloaca which seems to me 
anatomically impossible if the hands are so much 
everted that the palms do not come in contact with 
the pubic region the groins or at least the thighs of 
the female Michafi Perkins 

Trinity College Cambridge 
June 16 

1 The a rgtod let ** h of thb experiment ire of no m port anc* in tie 
present com exion 
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Light Quanta and Interference 

In a very important and stimulating paper on the 
scattering of X rays by light elements Ritttu 

May 1933) Prof A H Compton suggests that i study 
of tho problem of scattering by atoms with tightly 
bound electrons and by groups of atoms may shed 
some light upon the difficult question of the relation 
between interference and the quantum theory 
In an investigation of this kind it may be useful to 
keep in mind an important difference between an 
electron and a light quantum which depends on the 
fact that generally most of the electron s energy is 
unavailable while the whole energy hr of a light 
quantum seems to be available This indicates of 
course that a light quantum is a simpler form of 
matter than an electron or proton 

Roughly speaking a light quantum possesses a 
large amount of available energy and a small momen 
turn while a moving electron generally possesses a 
small amount of available energy and a comparatively 
large momentum As a rule then we cannot expect 
a free or lightly bound electron to ibsorb the whole 
energy of a light quantum It is indeed possible 
according to the theory of Compton and Debye for 
an electron winch encounters i light qu mtum Ar t 
move away with a kinetic energy oqual to Ar if the 
electron has an initial kinetic energy ne irly equ il to 
Ar but this case is not of much physical interest 
When however an electron is tightly bound to an 
atom so that some of the energy of an impinging 
quantum may be transformed into potential energy 
there is a possibility that tho while energy of the 
quantum may be ibsorbcd m a single impact 

If we admit that the energy of i quantum can l c 
absorbed bit by bit it docs not follow that the type 
of absorption considered by Compton is the only one 
which can occur I et us suppose that a quantum hr 
after encountering an atom is transformed mto a 
quantum A(r dr) travelling in the same direction as the 
original quantum Assuming that the atom (of mass 
m) acquires the energy hdr and momentum hdr/c lost 
by the quantum tlu centre of mass of the atom may 
be supposed to move forward with velocity hdrjmc 
and a kinetic energy h^dr^/ime* which is genenlly 
negligibly small in comp inson with hd The 
acquired energy hdr may therefore be energy of 
small oscillations about a state of steady motion To 
ascertain the nature of these osullitions wc repn 
sent the incident quantum by a field of typo 

n, 11. o t. h.-“/(i ’) 

*■ »•-'•“/(' ’) 

where f(t) j J ”cos (pt + *)dp 

(bee Nature April 28 p 567 ) 

Ihe emergent quantum may be Tepresentel by a 
field of tho same type with r -dr ms toad of r while the 
held which is really effective in producing the oscilla 
tions is the difference of these two and is of the same 
type with 

/(<)=/"*” cds (fil + a)dp 

'ir(r dr) 

When dr is very small this represents appioxi 
matelv a homogeneous tram of waves of frequency * 
The small osculations set up in the atom uc thus 
specified approximately by a trigonometrical function 
of type 2rrdr cos (2»-»<+a) and are practically un 
damped and of frequency r The phenomenon of 
interference may then be quite compatible with 
quantum theory for it may depend really on an inter 
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ference of small oscillations produced in the atoms 
by the quanta If a number of quanta in phase 
strike the sam e atom the small oscillation may be 
come large and eventually result in a quantum jump 
but the growth of an oscillMion may depend of 
course on the phenomenon of resonance 

Since we have endowed a quantum with a field a 
single quantum may produre small oscillations in a 
large number of atoms in accordance with Compton s 
idea and so a second difficulty m the theory of inter 
ference may not be so great as it seems at first sight 
H Bateman 

Institute of Technology 
Pasadena California 


A Mountain Mirage 

As part of a magnificent view from Ben More of 
Mull on July 13 my sister and I s iw 1 striking mirage 
on the Coolins of Skye To begin with bkye and 
ill the Highlands to the eastward of it were lovered 
by a level sheet of white cloud with the highest 
peaks just showing clear and sharp above it Then 
starting from the sea this cloud gralually melted 
iway md revealed a magnificent prospect extending 
far past the Coolins into the mountains of Ross 
But as the eloud first melted it left the Coolins 
stringely transformed each of their jagged crests 
drawn up into a fantastic spirt Tn the course of a 
very few minutes this effect died away and tho 
Coohns took on their natural outline 

Ihis was about 6 30 pm summer time Pre 
sumably the m 1 'age had some connexion with the 
clou 1 sheet at one stage of its absorption the sheet 
must have been represented by a refracting layer 
which would be very nearly at our eve levtl The 
air was remarkably clear not only to the north but 
ilso to seiward lor some tune a long line of the 
Outer Hebrides from about bouth list t Barra 
Head was visible pale but perfectly cleir cut 

L Li ONARi) C KL 
Royal Scottish Museum Fdinburgh 
July 18 

Probable Aeolian Origin of Greywether Sandstone 

On reading Mr C Carus \\ iIsod s note (Niiure 
M arch 3 p 292) referring to the long tubular 
holes se**n in susen stones which he sijs suggest 
the work of marine annelids anterior to the con 
solulation of the rock it struck me thit some 
important light may be thrown on this subject by 
observations modi on this side of the globe First 
of all one might suggest thit if these were annelid 
burrows they would have an average diameter and 
there seems to be no evidence that the greywether 
sandstone with its once softer siliceous matrix was 
of marine origin Jn Australia we have a great 
extent of country along the coast and inland covered 
with dune formation and these deposits enclose 
enormous quantities of vigetation Ilants that are 
growing on or near these dui e areas sometimes 
under swampy conditions ire covered over with 
sand which is lieing blown abi it the stems of such 
grasses reeds and shrubs so as to completely enclose 
them When the dune rock some of which dates 
back to the early Pleistocene h is consolidated a 
fracture reveals tubular holes which might suggest 
worms but from their positions at all angles as 
well os vertical and from thnr varied diameter and 
outline are easily traced back to plant origin 
F rom many j oars observations upon our Australian 
dunes I cannot help thinking that here we have a 
similar process going on which obtained during the 
and interludes of the Focene in the south of F ngland 
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Evidence of cross bedding which is inseparable from 
this type of rock would be easily lost since the 
greywethcrs are secondarily silicified or concre 
tionary Prom conversation with the late Prof 
Rupert Jones than whom I knew no keener observer 
I githered that he firmly believed in the rootlet 
ana stem structure of these perforations (see Geol 
Mag 1901 pp 54 59 and 113 125) Another re 
corded instance of enclosed rootlets is given by 
Wm Carruthers ( Geol Mag 1883 p 361) who found 
in a weathered sarsen stone from Abury a root with 
rootlets which he doubtfully ascribes to a palm and 
in the position of growth 

It would be interesting to discover any positive 
evidence of cross bedding in these white Tertiary 
sandstones The Bagshot sands by the way both 
m Surrey md Kent are often strikingly and steeply 
cross bedded and this from a study of our dune 
rock in Victoria points to aeolian formation rather 
than to marine current action t* rldk Chapman 

National Museum Melbourne 
June 15 


Barometric Pressure In High Latitudes 

I am much obliged to Mr I C W Bonacina 
(N vruRE July 21 p 100) for pointing out a clerical 
error m my statement concerning the winter and 
summer Arctic pressures lhe correction gives 
greater emphasis to my contentions 

My point is that in the Arctic regions even during 
the winter when the sun s light does not reach the 
area to inv extent the pressure is low indicating 
a sufficiently warm stratosphere able more than to 
counterbalance the effect of the cold lower tropo 
sphere 

lhe lower troposphere over the polar areas is 
undoubtedly very cold and this cold air often flows 
outwarls from the poles for some distance I »m 
not aware that my mows on tins point arc in conflict 
m any wi\ with those of Dr G C Simpson Prof 
Molin or Prof Bjerknes except on aery minor 
points tV hat 1 have attempted to explain is not 
whv thes< northerly Arctic winds exist but rather 
why they lo not blow from the poles to the equator 
lhe real difficulty to my mind is to account for the 
westerly poleward winds of middle latitudes 

Mr Bonacin 1 says there must on the average 
be a relatively high surface pressure about the poles 
But all the charts show a relatively low pressure 
However an outflow of cold air from the poles will 
occur if the density of the lower troposphere decreases 
with sufficient rapidity as we move towards lower 
latitudes and this is what actually often occurs for the 
temperature rises as we move from the poles 

R M Dliliy 

TintagU Kew Gardens Road 
Kew, Surrey 
July 20 


Phototropic Compounds of Mercury 
In Natt re of June 9 p 775 Messrs Venkatara 
maiah and Rao describe A New Phototropic Com 
/HS 

pound of Mercury of the composition Hg 

X CNS 

which they regard as the most phototropic com 
pound as yet known or that this compound 
shows ippreciable change m colour on exposure to 
light in less time than that required by any other 
known phototropic compound In 1917 while work 
ing in tne College of Science Calcutta m an attempt 
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to prepare (SHgl), described by Ray (Trans Chem 
Soc hi 109) without using any organic compound 
I obtained 2HgS Hgl, which showed phototropy to 
a remarkable degree The orange yellow powder 
turned black very quickly on exposure to sunlight 
but only gradually m diffused daylight On keeping 
the black powder in the dark the reverse change took 
place At room temperature it took several hours 
to recover but at higher temperatures the change of 
colour was quicker at about 85° C for example, 
only a few seconds Both varieties had the same 
chemical composition This substance was exhibited 
before the Indian Science Convention of that year 
and a preliminary note was pubhshed m the Report of 
the Indian Association for tne Cultivation of Science 
1917 Since then I have fous^^at phototropy is 
exhibited more or less by all thecomplex sulphides 
of mercury of the general formula HgS HgX. or 
2HgS HgX, where X is a halogen or a monovalent 
acid radicle including CNS of which 2HgS Hgl, is 
the most sensitive 

The sensitiveness to light depends to some extent 
as might be expected on the nature and area of the 
surface exposed 1 have found that paper coated 
with an emulsion of 2lIgS Hgl, m gelatin is much 
more sensitive to light than the powder In fact it 
turns black more quickly on exposure to light than 
the ordinary gelatino chloride paper used in photo 
graphy But it is very cunous that in this case the 
reverse change of colour does not take place on 
keepmg in the dark or heating Evidently the gela 
tin somehow prevents the reversal A detailed 
report on theao inorganic phototropic compounds will 
be published in due course M L Dt\ 

Central Chemical I aboratory 
Kirkec India July 5 

Melanism In the Lepidoptera and its 
Possible Induction 

Bfi iFVivt that light can be thrown on some of the 
problems of evolution by m experimental investiga 
tion of the development of melanism in lepidoptera 
we have been studying the influence of the food 
plants growing in critical areas and also of inorganic 
substances likely to occur in or on the plants of such 
regions on races of moths imported from non 
melamc districts Our cultures have been reared at 
two centres some at Birtley (Durham) an area 
producing a very large number of melamc species 
and others at Hexham (Northumberland) where 
melanism is much less prevalent ilthough not absent 
The work is not finished but certain facts seem 
worth publishing at once particularly in view of the 
recent controversy as to the value of Kammerers 
experiments 

We began with Kentish races of Fephrotut crepus 
cularta Hb and Kent and Hampshire strains of 
T btstoriala Goeze rearing them on hawthorn 
gathered by the roadside at Birtley and m the third 
eneration of T crepuscularta a species in which we 
ave proved melanism to be a Mendelian dominant 
obtained one black female m a brood of 23 insects 
T btstoriala on the other hand showed no change 
in the fourth generation at which stage the eggs 
from one pairing were sent to Hexham and others 
reared at Birtley where m the next (fifth) generation 
one black female was obtained from about 90 pups 
The eggs at Hexham cousins to those at Birtley 
were divided into four batches the larvae in one 
case being fed on local hawthorn and in the others 
on hawthorn impregnated with a metallic salt In 
each culture one or two black moths appeared the 
broods averaging two dozen m number 
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In 1918 pupae of SeUnxa bthtnana Esp were obtained 
from Kent and broods resulting from these reared 
at Birtley on hawthorn from the roadside In the 
following year the spring brood the second lot fed 
at Birtley gave a batch of moths containing a large 
number of typical insects several melanochroic forms 
together with two insects uniformly leaden black A 
black female was paired with an unrelated typical 
male and Fi and F, generations secured the results 
suggested that the melanism was recessive as m the 
allied moth Ennomos quercinana Hufn Another bitch 
of ova was obtained from a typical wild Abbot s Wood 
(Sussex) female m July 1921 and after two generations 
had been reared at Birtley eggs were sent to Hexh un 
Some of the larvae were fed on prepared hawthorn 
the salts used being lead nitrate and manganese 
sulphate The moths emerging m the spring of 1923 
showed no particular variation but were paired and 
the treatment continued The summer brood proved 
extremely interesting The controls began to show 
the effects of inbreeding only 12 moths resulting 
from 60 eggs and 3 of these were dwarfs but 
there was no melanism From one batch of larva: 
fed on hawthorn containing lead nitrite 12 males and 
15 females were bred all were of normal sire but 
1 male was practically black Another such batch 
gave 20 males and 11 females 1 male again being 
tnelamc A fourth section reared on hawthorn 
charged with a manganese salt yiel led II n lies 
and 9 females these displayed both melanism an 1 
melanochroiam 6 males an 1 2 females being of the 
black type whilst insects absolutely typical were 
practically absent All of these melamc forms are 
fairly uniform in colour showing no markings except 
an almost white line such as is so cimmon 1 feature 
of melamc lepidoptera 

In partnership with Mrs Garrett one of us recently 
directed attention m these columns to the effect of 
lead on Smennthus ocellatus and the same workers 
have now tried it with Amorpha pobuli the eggs 
originating with a wild Hexham female The larva: 
again fed up more rapidly but whereas the S ocellatus 
pupa: were heavier those of A popult were about 
15 per cent lighter than those of the controls They 
were perfectly healthy however and moths were 
obtained from overy pupa save one Though there 
was no definite melanism there was a tendency 
towards it the colours being more intense an 1 the 
markings more clearly defined the difference was 
sufficiently great to enable one of us who had not 
soon the moms before to sort them correctly without 
any cine as to their history 

As the investigation is being continued and the 
study of the inheritance of the induced melanism well 
in hand we content ourselves with a mere statement 
of the facts next summer we hope to be lble to 
publish fuller details F C Garrett 

J W Heslop Harrison 

Armstrong College Newcastle upon lyne 
July 27 

The Reported Meteorite at Quetta 

The issue of Naiurb of May 26 p 704 contains 
a short communication from my Department cor 
rectmg a report concerning the fall of a meteorite at 
Quetta Further inquiries make it desirable that the 
opinion m that letter should be modified Though no 
traces of a meteorite can bo identified in the material 
collected it does not necessarily follow that a meteorite 
did not fall . 

During a storm at Quetta on the afternoon of 
January 35 last a large Gall of fire is reported to have 
fallen and struck a stack of baled bhoosa (chopped 
straw) in the Military Grass harm Stack yard The 
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stack composed of 12 800 bales was for the most 
part consumed by fire and amongst the ashes were 
found some three tons of a hard dark stone Portions 
of this stone were forwarded to the laboratory of the 
Geological Survey and found to consist of slag parts 
of which showed a ropy structure and slightly 
sconaceous texture As we were informed that no 
one had actually seen the fireball strike the stack it 
was at first thought that the latter wis ignited by a 
simple flash of lightning I ater information how 
ever mokes it possible that a meteorite did actually 
fall into the bhoosa stack Not only was the ball 
of fire witnessed by several people but the men 
who were set to work on top of the stat k extinguishing 
the fire immediately after its outbreak reported a 
hole in the stack 18 inches wide and their observation 
was confirmed by Conductor Irewhella who noticed 
that the hole led towards the centre of the stack 
The possible sequence of events may be recon 
structed as follows The bhoosa was struck and 
ignited either by a meteorite which burned its way to 
the base of the stack or by a simple flash of lightning 
The intense heat fusel the iron bands binding the 
hales of bhoosa and this iron combined with the silica 
in the bhoosa itself or with any mud roofing which 
may have been present Mr A J Gibson of the 
Punjab Forest Service has reminded me that the 
tissues of the Graminer contun an unusually large 
percentage of silica and 12 000 bales would probably 
supply sufficient to form most of the three tons of 
slig consisting of silicate of iron free iron and 
impurities 

t he meteorite if there were one w is itself probably 
of iron and woul 1 h ive mixe 1 with and become part 
of the fused slag Unmcltcd fragments if the iron 
bands of the bhoosa bales were found in the cooler 
portions of the melt In such circumstances it is of 
course impossible to identify any remains of a 
meteorite in the slag E H Pascoe 

Gcolc gical Survey of India (Director; 

Simla July 9 

Scientific Names of Greek Derivation 

In NATURr for July 7 p 10 Prof Cole criticises 
American authors for using the term dinosaur 
instead of clinging as he does to deniosau- In a 
previous number of Nature Huly 1 1922 p 21) the 
reviewer of an article on the Deinodontidae takes the 
authors to task for not using what is now con 
sidered the more correct rendering of the Greek as 
Dinodontid® What can a poor American author 
do to be saved ? 

In fact the usual custom among American and 
Canadian palaeontologists has been to follow the rules 
of the International Code for names of genera and 
families and otherwise adhere to the original spelling 
of scientific namts although some of us have liau 
sufficient classical training to di3hke having to use 
badly composed or wrongly transliterated names 
Dmcaauna was Owens spelling of the word and 
Deinodontid'E is formed according to the rule from 
the radical of I eidy s genus as originally proposed 
While the rules and recommendations of the Code 
are a sufficient guide for future coming of names its 
retroactive applications are not altogether clear and 
it does not provide any definite guide for the spelling 
of the larger group names or other scientific temuno 
logy Is there any scientific dictionary to which 
one could refer as internationally authoritative > 
Or could the matter be taken up by the next inter 
national congresses of zoology and geology ? 

W D Matthew 

American Museum of Natural History 
New York July 17 
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Hard new Tests 


E VERY one has a general idea of what is meant bv 
hardness— that the diamond is harder than steel, 
and steel harder than copper The workman judges 
of hardness as the resistance of a material to the action 
of his cutting tools or files But there is as yet no 
rational definition of hardness A property connected 
with hardness is resistance to abrasion or wear As 
Sir Robert Hadfield has said rails are demanded 
which will not wear out quickly and tyres which will 
not need renewing every few months It was entirely 
for these reasons that modem qualities of steel were 
produced To some extent hardness is opposed to 
ductility or toughness Very hard materials are 
generally brittle The engineer requires a material in 
which hardness is obtained without too great a sacrifice 
of toughness 

The earliest scale of hardness is that proposed by 
Moh He selected ten minerals arranged in order such 
that each would scratch the one next below it m order 
and be scratched by the one above it in order On 
this scale talc has a hardness i and diamond a hardness 
s io, iron has a hardness of 4 5 But the scale is quahta 
tive only and arbitrary Prof Turner has used a 
balanced lever turning on a knife edge The free end 
carries a diamond The surface to be tested is 
polished The hardness is taken to be the weight in 
grams on the diamond necessary to produce a definite 
scratch The method is useful, but there are practical 
difficulties in applying it Recently Mr Hankins, at 
the National Physical Laboratory, has modified this 
test He uses a diamond shaped so as to produce an 
indentation furrow rather than a scratch 
The diamond is loaded with weights and drawn over 
the surface to be tested The widths of the scratches 
with different weights is measured, and it is found that 
the square of the widths plotted against the weights 
fall on a straight line passing nearly through the 
origin Hence Mr Hankins takes as the hardness 
number the quantity 


P- 


where P is the load on the diamond, w the width of 
scratch, and p and q small constants not depending on 
the material tested 

Various investigators have used an indentation 
method for determining hardness Such a test is very 
suitable for ductile metals, but how far it is applicable 
to brittle materials is uncertain, though this is not of 
practical importance The indenting tool has been a 
knife-edge, ball, cone, or pyramid 

In 1895 and 1900 Lieutenant Colonel Martel com 
mumcated two very interesting papers to the Pans 
Congress on Testing Materials He used chiefly a 
falling monkey with vanous forms of indenting points 
and vanous heights of fall He concluded that (1) 
for a given material the work of indentation is pro 
portional to the volume -of the indentation and in- 
dependent (within limits) of the form of indenting tool , 
(a) that the pressure causing indentation is at each 
instant proportional to the area of the indentation 
normal to the pressure If V is the volume of the 
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indentation, P the weight of the monkey, and k the 
height of fall, then Martel s hardness number is 



in kilogram millimetre units 
About 1900 Bnnell introduced the indentation test, 
which has been most widely used A very hard steel 
ball 10 mm m diameter indents the material by a 
gradually applied load of 3000 kilograms, which rests 
on the ball for some seconds jptil the indentation is 
complete Ihe radius of the fflftfttation is measured 
by a microscope If P is the load, a is the radius of 
the indentation, and r the radius of the ball, then 
Bnnell s hardness number is 

P 

H ”air lir-y/fk-a*) 

The quantity in the denominator is the sphencal sur- 
face of the indentation , and the units are kilograms 
and millimetres In practice it is necessary to use a 
smaller load for soft matenals and sometimes to use 
a smaller ball Then the hardness number obtained is 
not the same unless the load P, and the boll radius r, 
satisfy the condition 



This is Meyer s law confirmed by Mr Batson, of the 
National Physical Laboratory If the law is complied 
with the indentations are geometrically similar 

Prof Ludwik uses a right angled cone instead of 
a ball, so that the radius and depth of the indentation 
are equal and the indentations for different loads are 
similar He also takes the hardness number to be 
the load divided by the conical area of the indenta- 
tion 

Prof Foppl placed two cylinders of the material to 
be tested at right angles and pressed them together in 
a testing machine The pressure per unit of flattened 
surface is taken as the hardness number Prof 
Henderson, of Greenwich, has introduced a similar test, 
the material being m the form of square prisms 

For ordinary matenals of construction, Bnnell s test 
has proved most useful It rather fails for very hard 
matenals from the smallness of the indentation and 
the distortion of the ball, and efforts have been made 
to find another test or to revive the scratch test for 
such cases 

A new instrument which appears to be venr sensitive 
has been introduced recently by Messrs E G Herbert, 
Ltd , of Manchester (see Natuu, Apnl a8, p 583) 
This consists of an arched pendulum weighing a or 4 
kilograms At its centre is a ball 1 mm diameter of 
ruby or steel By adjusting screws the centre of gravity 
of the instrument can be made to coincide with the 
centre of the ball A weight over the ball can be 
adjusted to lower the centre of gravity of the instrument 
to o 1 mm below the centre of the ball when the time 
of swing on a very hard surface u 10 sec A 
level tube over the Mil is graduated from sen at one 
end to 100 at the other Two scales of hardness an 
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proposed (1) Indued to zero and left, the reading of 
the level bubble at the end of the lint swing is taken as 
the ha rdness number The softer the material, when 
the indentation due to the weight of the instrument is 
deep, the shorter is the swing (a) The time period of 
an oscillation is another measure of hardness The 
timw m making ten swings is taken as the hardness 
number Thus the time of ten swings on glass is 
100 sec, on hardened steel 50 to 85 sec, on soft 
steel ao to 40 sec , on lead 3 sec The pendulum 


is set in oscillation through a small arc by the touch 
of a feather The sensitiveness of the instrument is 
very great, and it gives definite indications with the 
hardest materials 

Dr Stanton has designed an ingenious instrument 
in which the deformation of a very hard ball used m 
the indentation test is substituted for the deformation of 
the material This gives a much opener scale for hard 
materials But the instrument is one for laboratory 
rather than workshop use W C U 


Structural Colours in Feathers . 1 


By Prof Wildik D Bancroft 


I N pigment colour we have absorption of light due 
to the molecular structure of the substance under 
observation We speak of structural colours when 
the observed colour is due to, or is modified strongly 
by, the physical structure Typical cases of structural 
colour are observed with prisms, diffraction gratings, 
thm films and turbid media In the case of feathers 
we find that the blacks, reds, oranges yellows and 
browns are pigment colours, but that the ordinary 
blues and greens are not blue and green by trans 
mitted light, and that the so called metallic or irides 
cent colours, such as those of the peacock, are structural 
colours 

Biologists have often talked of prismatic or diffrac 
tion colours apparently because those were the only 
structural colours that they knew about, but they 
have never tried to show that any arrangement of 
prisms or gratings would give the actual colours 
observed Since prisms and gratings give no colour 
in a uniform diffused light, it is only necessary to look 
at a feather on the north side of a house, prefer 
ably on a grey day, and all prismatic or grating 1 
colours will disappear Nothing of the sort happens 
except to an almost negligible extent, with some 
moths 

If we have a turbid medium with fine particles the 
scattered bght is predominantly blue — Tyndall blue — 
and the transmitted light is reddish barmliai 
examples of this are skimmed milk and cigarette 
smoke The blue of the sky » also a TyndaS blue, 
the scattering being due in large part, however, to 
the molecules of nitrogen and oxygen, as was shown 
by the late Lord Rayleigh In feathers of the non 
indescent type, Haecker showed that we have mynads 
of tray bubbles m the horn which scatter the light, 
and a black backing which cuts off all transmitted 
bght On filling the bubbles with a liquid having 
approximately the same mdex of refraction as the horn, 
the scattering ceases and the blue colour with it 
On putting in carbon bisulphide, which has a much 
higher index of refraction than the hom, the blue 
reappears because we again have a turbid medium 
The blue of the feathers can be reproduced wonder 
fully by heating a hard glass tube until it begins to 
devitnfy The mynads of small crystals which are 
formed scatter the bght, and a beautiful blue is obtained 


> S iwopfe ol « iMttn dahvsnd at Unhanity Coll*. London, m 
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if the inside of the tube is coated with a black varnish 
to eliminate transmitted bght 

In almost all cases of non indescent green feathers, 
there is no green pigment and the effect is due to the 
superposing of a yellow pigment on a structural blue 
This can be shown m a number of ways If we take 
a green feather and boil it long enough in alcohol, 
the yellow pigment dissolves and the feather turns 
blue If we expose the green feather long enough 
to an intense light, the yellow pigment bleaches and 
the feather becomes blue If wc scrape the surface 
of the feather with a sharp knife, we can peel off 
a layer of yellow hom and the feather again turns 
blue 

The metallic or iridescent colours, such as those of 
the peacock, were considered by Rayleigh to be the 
interference colours of thm films like those observed 
with oil films on the streets, while Michelson believed 
that they were so called surf ice colours from solid 
pigments Fuchsme gives a yellow green surface 
colour quite different from the magenta colour by 
transmitted light Our experiments have satisfied 
us that Rayleigh was right and Michelson wrong 
There are no bright coloured pigments in peacocks’ 
feathers or in any feathers of that type In the case 
of the peacocks there are triple films, but this is not 
so in the neck feathers of the pigeon 

Nobody has ever extracted any bright coloured 
pigment from any iridescent feather, a«d we have 
confirmed this using a large number of organic solvents 
The change of colour with the angle of incidence is 
what it should be for thm films, while magenta shows 
practically no change of colour with changing angle 
of incidence if one does not use polarised light If 
one swells the feather by exposing it to phenol vapour, 
the change of colour is what one would predict from a 
thickening of the film If one destroys the dark 
pigment, the colour disappears almost completely, 
though it can still be seen at certain angles It can 
be brought hack by staining the feather with a dark 
pigment In the white pigeon, the iridescence of the 
neck feathers is very difficult to see, but it can be 
brought out vividly by staining the feather Unfor- 
tunately the physical structure of the tail feathers of 
the white peacock is quite different from that of the 
ordinary peacock, and consequently staining does not 
develop brilliant colours 

The average thickness of the films m the indescent 
feathers is about o 5 n or 1/50,000 mch. 
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Obit 

Prop C Niven, F R S 

P ROF CHARLES NIVEN was bom in September 
1845 and was one of four brothers who achieved 
the distinction of being wranglers He entered the 
University of Aberdeen as a student in 1859, gradu- 
ated there with first class honours in mathematics and 
natural philosophy In 1863 he proceeded to Trinity 
College, Cambridge, and in 1867 was senior wrangler In 
the same year he was elected a fellow of Trinity College 
and was appointed professor of mathematics at Cork 
It was during the tenure of the professorship at Cork 
that the greater part of Prof Niven s contributions 
to mathematical and physical scicnie was published 
Between 1868 and 1880 he produced thirteen papers on 
vanous subjects His first paper, on the application 
of Lagrange s equations to the solution of questions of 
impact, was published in the Messenger of Malhe 
mattes in 1868, and, although the method is implicitly 
involved in Lagrange s general dynamical scheme, its 
effectiveness in dealing with problems of impulsive 
motions had previously not been adequately appreci 
ated This paper was followed by three papers on 
the wave surface a paper on rotatory polarisation in 
isotropic media published in the Quarterly Journal of 
Mathematics, pajiers on the mathematic il theory of 
elasticity in the transactions of the Royal Socitty 
of Edinburgh, the Quarterly Journal of Mathe 
mattes and the Philosophical Magazine and a 
paper on a method of finding the parallax of double 
stars, and on the displacement of the lines m the 
spectrum of a planet, published in the Monthly Notices 
of the Ro>al Astronomical Society In 1879 he com 
mumcated 1 piper on the conduction of he it in ellips 
oids of revolution to the Royal Society, and in 1880 
a pajier on the induction of electric currents in infinite 
plates and spherical shells , both papers were pub 
lished in the Philosophical Transactions These two 
papers are the most outstanding of Prof Niven’s 
writings , the analytical skill exhibited in them is very 
great, and the results obt lined are of importance 
In 1880 Prof Niven was appointed to the chair of 
natural philosophy m the University of Aberdeen 
The demands made on his time by the duties of his 
professorship and the development of the department 
appear to have prevented him from pursuing his 
researches farther In 1917, however, he sent to the 
Admiralty a paper on the theory of the location of 
sound in water, which was of service in connexion with 
the campaign against submarines, but the paper was 
never published His tenure of the chair at Aberdeen 
extended from 1880 to 192a, and during that time the 
department of natural plulosophy increased greatly, 
in 1880 it was housed at Kings College with very 
inadequate laboratory accommodation, hut later it was 
removed to Manschal C ollege, where new and extended 
accommodation was provided The provision of the 
new laboratories and other rooms for the natural 
plulosophy department at Manschal College was very 
largely due to Prof Niven's initiative and energy, and 
their successful completion added greatly to the effici- 
ency of the department When natural philosophy 
was taught at King’s College, only a small number of 
the students obtained any training in experimental 
work , with the extended accommodation it became 
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possible to give experimental training to a larger 
number of students and to a greater extent Addi- 
tional lecture courses for students proceeding to an 
honours degree were also instituted 
In March 1922, Prof Niven developed a senous 
illness from winch he never fully recovered He retired 
from the professorship at the end of September 1922, 
and his many friends hoped that he might enjoy a 
period of well earned leisure, but after a few months 
free from work he died on May 11 


Mr E J Banfield w 

The Melbourne Argus announces the death, in May 
or June last, of Mr E J Banfield, at the age of 
seventy one Mr Banfield was bom in Liverpool on 
September 4, 1852, and was the son of Mr J W Ban- 
field, of Ararat, Victoria After having been occupied 
for some years as a journalist, he retired m 1897, with 
his wife, to Dunk Island, in lat 17 0 55' S , between the 
Great Barrier Rerf and the Queensland coast Here 
he lived the hfc of a recluse, occupied in cultivating 
tropical produce, and in observing Nature, but he found 
time to describe his experiences m three books, ‘ Con 
fcssions of a Beachcomber (1908), My Tropic 
Isle ’ (1911), and Tropic Days ’ (1918) 

The Confessions of a Beachcomlier gives an 
attractive picture of Mr Banfield s life on Dunk 
Islind It describes something of his success in adapt 
mg himself to his novel surroundings, alone with his 
wife except for a few natives, and it reveals him as a 
man of lovable nature, with a pleasant sense of humour, 
and as an acute observer of Nature The book is full 
of the sunshine and luxuriance of the tropics In 
vivid word pictures it describes the birds which visit 
some gorgeous tree to feed on its honey or its fruit, 
the productiveness of the banana or the papaw, the 
habits of stick insects or leaf rolling ants, of dugongs, 
turtles, and sucking fish, and many more of the charms 
of the tropics Wherever Mr Banfield records his 
observations he has something mstrui tn e to say , and 
m many cases his narrative is as entertaining as truthful 
lie tells us that his retirement was prompted by his 
wish to put into practical operation his regard for the 
welfare of bird and plant life “ Man destroys birds 
for sport, or in mere wantonness, and the increasing 
myriads of insect hosts lay such toll upon his crops ana 
the fruit of the earth which by the exercise of high 
intelligence and noble perseverance he has improved 
and made plentiful, that the national loss is to be 
counted by hundreds of thousands ” 

Under Mr Banfield’s rule Dunk Island became a 
sanctuary for birds, many of which became bold and 
familiar He did not hesitate to incur financial losses 
in order to remain true to his principles A promising 
attempt at bee keeping was relinquished because of 
the depredations of two species of bee eating buds, 
which he would not interfere with in order to save his 
bees His death, which took place on the island, was 
reported by a passing steamer, to which his wife had 
signalled for assistance His writings ore well worth 
the attention of zoologists, botanists, and ethnologists, 
who will find them to contain much that is ill uminating 
and interesting S F H 



August 18, 1923] 


NA TURE 


245 


Current Topics and Events. 


Tht text of the twelfth Huxley Memorial I ecture 
delivered recently by Sir Arthur Keith is published 
supplementary to this issue Its title The 
Adaptation'll Machinery concerned m the T volution 
of Mae s Body admirably defines the greatest of 
present biological problems infinite in extent and 
complexity and still affording scope for many 
centuries of labour Such phrases measure the 
magnitude of Darwin s influence exerted steadily for 
over sixty years The Huxley lecturer spe iking 
from a vast knowledge of evolutionary biology says 
that we know of no means by which the machinery 
of mechanical adaptation can be altered from without 
With Huxley he believes that the government which 
rules within the body of the embryo proceeds along 
its way altogether uninfluenced by occurrences or 
experiences which affect the body or brain of the 
parent Iho machinery of adaptation has its pro 
determined lme of action We may carp at the 
word but Huxley s meaning seems clear enough 
he described a sequence in a natural order not a 
consequence of a supernatural order How far we 
have advanced along the thorny path which the great 
Darwinians mapped out for us may be judged fairly 
from the address itself The question of use inherit 
ance is crucial and while every failure to demon 
strate its occurrence serves only to establish the 
Darwinian theory more firmly there art those who 
still hope to find in the lntncieies of the problem a 
door of escape from the position assumed by Darwin 
and Huxley and we believe the best and most 
philosophical workers in bioligy to diy Man even 
scientific man does not seem altogether willing to 
assume his rightful place in the l niversc albeit the 
place which Darwinism assigns to him is funda 
mentally securer and philosophically grander than 
any other which individuil or collective wit has 
designed We are still far from plumbing the depth 
of wonder of the Lniverse of which we ire i part 
in which wo live move and have our being and 
the many centuries of Sir Arthur Keith that 
separate us from that aim is a phrase that is good 
only because it does not bring imagination to a halt 
1 his aspect of the Darwinian theory is still not widely 
ipprehended none of the natural sciences comes so 
near to intriguing the personal prejudices of its 
votaries as biology but as potent to confuse present 
work and thought is that sterilising influence of great 
ideas whirh while they liberalise for a time do so 
spasmodically Many workers all unconsciously 
turn from Darwinism because it does for them not 
too little but too much lorty thirty and even 
twenty years ago comparative anatomy and embry 
ology pressed forward irresistibly with Darwinian 
enthusiasm During the many centuries ahead 
the present reaction will probably have less sigmfl 
cance than appears now but for the clarification of 
present work Sir Arthur Keith s advocacy is timely 

In a lecture entitled Charles Darwin 1809 1882 
delivered to the teachers of the London County 
Council on March 21 and now published (London 
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I Cambridge University Press 2 s 6 d net) Prof Karl 
Pearson has brought out with great clearness the 
I importance of the successive revoluticns in thought 
caused by modem discoveries in astronomy geology, 

I and anthropology unified as the two latter are by the 
crowning achievement of Darwin Prof Pearson is 
1 no doubt justified m attributing the comparatively 
slow progress of scientific investigation before Darwin 
I to the fact that even among scientific men the date 
of 4004 b c was commonly accepted for the creation 
of the universe Many excusts may be offered for 
this obsession but it is fair to remember that the date 
represents only the computation by an Irish Arch 
bishop of the figures given in the existing text of 
t enesis and can scarcely be spoken of as having 
been faxed by the Church Perhaps Prof Pearson 
is a little too much apt to revive the memory of old 
forgotten far off things and battles long ago How 
ever there can be no doubt of the magnitude of the 
j revolution effected by Darwin a revolution which 
liu. made itself felt in every dcpirtmcnt of human 
thought In view of recent occuircnccs in America 
it con scarcely be considered unnecessary to insist 
1 once more on the indisputable fact th it the doctrine 
I of evolution thanks to Darwin is now as thoroughly 
established as any of the gieat gc 111 r ills itions of 
science Prof Pearson does well also to emphasise 
the admirable personal qualities c f Darwin 
| Anour twenty years ago (sec Imaiurl October 20 
rqoq p 002 and Deccmbti 15 ijoq p 15O) tie 
performances in Berlin if in intelligent horse — 
Clever Hans were tistcl bv a committee of 
psychol igical experts 1 he conclusion an iveel at w as 
that the performances of the animal like th se of 
the horse Mahomet cxhibite 1 11 Tendon several 
I yi ire previously and of performing animils gcncialR 
1 pended chieflv upon obscrvatiens if in >\ einents 
f the trainer An expenmt nt earned out bv the 
I Marconi Company in connexion with the Zoological 
Society at Regent s Park on August 0 supp irts this 
conclusion as to the perce pluil ch meter of animal 
thought The trainer of in Indian elephant at the 
Society s Cardens sjxike to the imrnil fiom the 
British Broaelcistmg Companv s studio md his voice 
was distinctly hcarl in a lrud speaker a tranced 
against the elephant house 1 our erders were given 
l y the trainer and though they are always obeyed 
immediately when he is near the elephant took no 
notice of them cleaily uttered by the tiumpet attached 
to the wireless receiver It is possible 1 f course lliat 
though the words could be heard c isily by the people 
present at the experiment and listening for them the 
ibeence of the trainer deprived the elephant of the 
I issociative relation between sound in 1 action This 
I might be tested by connecting an electrophone with 
1 gramophone record of tht trainer s orders the 
tr uner himself being present but not actually speak 
mg We should then learn whether an elephant can 
recognise His Masters Voice like the Scotch 
I temer of the well known advertisement of grama 
I phones 
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Tor the protection of inventions justification of 
the patent system is based upon the demands of 
natural justice and upon economic grounds of pure 
expediency a justific ltion which has been recognised 
in ill countries Similarly for the protection of 
scientific ideas which are not inventions justice 
demands a measure of protection even if expediency 
speaks with a voice less certain from time to time 
therefore the cry is raised for protection to be 
accorded to such important discoveries as do not 
come witlun the category of inventions for which 
patents art obtainable and now the matter is raised 
again this time by the league of Nations Thus 
the Itm for July 30 informs us that the Intellectual 
Co oper ition Commission of the I eague has decided 
to submit to the Council and to the Assembly a drift 
convention for the protecti m of scientific disco venes 
In submitting the draft the Commission is asking 
the Governments to establish ft r scientific discoveries 
a copyngl t simil ir to that granted for liter iry and 
artistic work Wh it exactly is contemplated by 
the proposal is fni from clear neither the general 
idea n 11 the details h wing come to hand If how 
ever the pioposil deals only with the literary expres 
sion of a discovery as might be lnfeml from the 
Press notice it is difficult to sec in what way the 
auth r of the scientific discovery would in any 
manner receive benefit A discovery once published 
may be expressed in many different ways such that 
no one of them need infringe copyright in the others 
If the proposal is nothing more the addition then to 
the legal systems of n itions that tt will make will be 
virtu illy ml If however it submits 1 scheme 
whertby the hs ovcicr of 1 naturil principle or law 
of w >rld wide utility may receive 1 riward common 
sutatc nth the importance of the discovery it is to 
be wclc me 1 cn 11 hands E\cn if the proposal 
shell l be f ml t> 111 cm its If only with the 
liter ry express! n of 1 liscovcn it may set serve 
a us ful purpese since it may result in directing 
oublii attention once ag tin to the e illous neglect of 
the interests of th jso to whom the worl 1 in the past 
has been so vastly indebted 

A wlli of great interest has just tnded at Oxf ird — 
one of real importance ind significance lhc seventh 
International Congress of Psychology lias just con 
eluded its meeting there the last one having been 
held in Geneva in 1 J09 I or the first time since the 
War psychol gists from all parts it the world 
assemble 1 to discuss cuircnt problems of psychology 
It is mainly due to its president Dr C S Myers 
director of the National Institute of Industrial 
1 aychology that this result was achieved and that 
the entire week passed off so amicably and mstruc 
tively The congress was limited to ibout two 
-^hundred members and included repicsent itives from 
Gilf^t Britain and Ireland America Austria Belgium 
C7echW°s dkla France Germany Holland Hungary 
Japan\Norw ay Poland Roumama Spun Sweden 
and Sw» z cdand They were housed in New College 
and in B&lhol and Manchester Colleges There were 
numerous papers and discussions upon scientific and 
practical aspects of psychology but no useful purpose 
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would be served merely by recounting their titles 
The proceedings opened on Thursday July 26 with 
a meeting at which the president made a happy 
inaugural speech and a letter was read from Lord 
Curzon Chancellor of the University welcoming the 
congress to Oxford A reception was held the same 
cvtmng in the gardens of New College On the 
following afternoon Dr and Mrs William Brown 
entert lined the members of the congress at a garden 
party m the gardens of Worcester College On 
Sunday July 20 the congress listened to a sermon 
given by Kev Canon Bimes in the Cathedral m 
which he alluded to the w ly in which science and 
religion could aid each other Ifftlfc afternoon a 
delightful excursion was made by river to Nuneham 
where thanks to the kindness of Lady Harcourt 
the members of the congress were conducted by her 
and her daughters over the house and grounds The 
congress ended in the evening of August 2 with a 
dinner at Chnst Church Psychologists miy feel 
justly proud at having achieved so much not only 
in idvancmg their own science but ilso in promoting 
peace and goodwill amongst nitnns gcnerilly 
About seventy members of the congress pula visit 
t > Cambridge on Thursday visiting the Colleges and 
the Psychological Tabor itrry which owes its exist 
ence to Dr C S Myers President of the Congress 

Mr H SrrNcrR Jom s Chief Assist int it the 
Royal Observatory Greenwich has been appointed 
His Majesty s Astronomer at the Cape in succession 
to the late Mr S S Hough 

Ai 1 licationn are mute T from persons possessing 
an honours dtgree in electrical engineering or physics 
and having experience of electric il rcseirch prefer 
ably in the technique of altematmg curnnt measure 
ments at high frequeni les for the post of a technic il 
issistant at the Royal Aircraft Establishment 
Farnborough 1 he appluitions should Ik addressed 
to the bupenntcndenl 

Thj following iwaids fir the year 1923 24 have 
been madi by the Saltcis Institute of Industrial 
Chemistry and approved by the Court of the Com 
puiy Fellowships are aw irdcd to Mr T 13 Philip 
Impend Colltgc of Science and lee hnologv Mr 

W G Sedgwick Armstrong College Newcastle on 
Tyne uid Mr D T \ lowncnd Impenal College 
of Science in 1 Technology 1 tllowships arc renewed 
to Mr C G Harris Jesus College Oxford and to 
Mr J H Ohver Impend College of Science and 
iechnology Mr W Randerson a fellow for 1922 
1923 having been elected to an Albert K ihn travelling 
fellowship for the year 1923 24 is made an honorary 
fellow for the year 

Thl Civil Service ( ommissioncrs announce that an 
open competitive examination for not fewer than 
12 situ itions as probation iry assistant engineer in 
the Engineer m Chief s Department of the General 
Post Office wall be held in I ondon commencing on 
November 6 next Limits of age 20 and 25 with 
certain extensions Regulations and form of applica 
tion will be sent in response to requests by letter 
addressed to the Secretary Civil Service Commission, 
Burlington Gardens London W 1 
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Thl Bntuh Photographic Research Association 
which was the first Research Association to be formed 
under the Department of Scientific and Industrial 
Research completed its term of hvo years in May 
last A thorough and searching investigation of the 
work accomplished has been made by the Depart 
ment which has also taken into consideration tht 
researches which are cither in progress or are con 
templated with the result that a further grant in 
aid for a period of years has been promised Althougl 
the fininciol position of the photographic industry 
which is compar itively a small one is at present at 
a very low ebb it is very satisfactory to note that 
the leaders of the industry ire so convinu 1 of the 
valuable work done by the Research Association 
and of the good results which are likely to accrue 
that it has been decided to carry on its operitions 


The Association has had to contend with considerable 
difficulties during its first five yeirs but under tho 
directorship of Dr Slattr Price it has now a well 
established reputation not only in this country but 
also in r urope and America V number of papers 
dealing with fundamental principles ha\ e been 
authorised for publication in the various scientific 
journals 

Thi M udstonc Museum h is st t a good evamplt to 
other provincial institutions of this class by issuing 
a set of post cards published at i \d i ach illustrating 
its prehistoric collections These inclu ic a cl ly bowl 
attnbutid to the Bronze Age pale liths of the 
Chtllean period a group of cr liths sonu neolithic 
flint implements — all found in the vicimtv Ihe 
senes also includes a set of good examples of Roman 
glass 


Our Astronomical Column. 


D Arkrsi s Comei — MM Dubiago and I exin con 
tinue the search ephemens of this comet (for Green 
wich Noon) they use practicalh the same elements 
as those deduced by Mr b R Cnpps There is still 
a prospect of finding the comet as the greatest surf ice 
bnghtness is not attained until September 12 but 
the object is in considerable south declination in 
September and October 
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The Showi r ot Vugust Metlors — Mi W 1 
Denning w ntes — 1 he fine w irm weather and 
absence of strong moonlight enable 1 these met* rs t > 
be well observed during the pcrio 1 from August 3 1 1 
lhe display however up t > the time « f writing 
(August 12) has not been an abun lant one tlu ugh a 
fair number of 1 erseids appeared each night and the 
radnnt showed its usuil displacement to the cist 
north east 

Mr J P M Prentice at Stowmarkct recorded 
the flights of 230 meteors up to August 9 and ha 1 
recognised a number of the usual minor showets 
including a C apneomids 8 and 7 Aquarids 8 Cassi 
pcids 7 and 0 Cygnids Sagittids t Tiuruls a p 
Perseuls p Piscids and Lacertids Mr Prentice siw 
1 splendid Perscid fireball on August j izh 32m 
G M T with in estimated magnitude greater th 11 
that of the full moon The streak lasted 2 3 secc nds 
and 11s colour was bnght blue surrounded by bright 
red 

Mr A King watched the shower from I incoln 
shire on and after August 3 and saw a f ur number c f 
Perseids At Bristol some observ ations were made 
on August 4 11 during which period the Perseids 
wtre only moderately active Tnt brightest meteir 
seen at Bristol was a Cygnid on August 1 1 9 40 
GMT It was brighter than Jupiter and traversed 
a short path from 289° +66° to 289° +72 it left 1 
white streak for a second across 8 Draeoms 
Prof R Schorr s Eigfnbewi-gungs Lexicon 
—Prof Schorr director of Bergedorf Observatory 
Hamburg has just brought out a very useful work 
of reference in the form of a comprehensive catalogue 
of practically all the known proper motions of stars 
It is arranged in zones of declination i° wide the 
designation of the stars being taken from the Durch 
musterungs of Bonn Cordoba and the Cape It is 
numbered by columns (two to a page) and there 
are 400 columns each containing solne fifty stars 
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Only one determination is given of etch motion 
presum ibly the best ivailiblo the lutlionties are 
given in each case The ccntenni il motion is given 
to two decimals of a second of tunc in light iscension 
anil one decimal of a second of arc in declination 
a few stars are given to one figure less than this 

To dimmish cost the work was typewritten and 
then multiplied bv a mechanical process the result 
being perfectly clear and legible The price is fixed 
at thirty Swiss francs 

Already a first supplement his appeared con 
taming 1739 stars some of these marked ' are 
improved v dues for stars ilready in the I exicon 
but the majority are additional stars 

This is the second very useful work that Prof 
Schorr has issued m a few me ntlis his new re luction 
of Rumkers H unburg Catalogue having 1 itcly 
ippt irel (Naiurl April -8 p 364) 

The Irel PrNmiiM — Mr 1 Hope Jones de 
livered a lecture on this subject to the British 
Horological Institute on Apnl 19 and it has lately 
been issue 1 as a pamphlet lie lai s stress on giving 
the pendulum that we rely on os primary time keeper 
as little work to do as possible his thra desiderata 
are (1) the maint lining impulse must be given at 
the zero (lowest) position (2) it must only be given 
occasionally and (3) there must be ny other inter 
ference with the pendulum 

Mr Hope Jones stites that this problem lias been 
solved quite independently by five men in the last 
twenty five years Mr Kudl in 1898 Sir David 
Gill in 1904 Mr Birtrum m 1 ji 3 Tither O I eary 
SJ during the War and Mr W H Shortt who 
has been at work since 1911 on the matter his clock 
being installed at b dmburgh Observatory early m 
1922 The details of eich of the five methods are 
briefly given but the last is considered much the 
best The lundamenlal pendulum constructed of 
invar is in an air tight case pressure 33 cm kept 
at constant temperature It receives its impulse 
every halt minute at the lowest position the 
remontoirc is worked by the si i\ c clock w hich is 
synchronised by a hit or miss action to within 
o 01 second Two diagrams of the ch mges of weekly 
rate in periods of tlirec months are given the range 
of weekly rate is o 02 secoi d per week Prof 
Sampson notes that the clock is superior to the Riefier 
instrument though th it is a very hne clock 

A clock with uniform rate is of great importance 
in fundamental astronomy for the removal of the small 
systematic errors in right ascension they have 
been greatly reduced but not wholly removed 
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Research Items. 


Thl Swiss National Park and its Mollusca — 
First mooted in 1906 a National Park for Switzerland 
wts finally established in January 1919 It is situate 
m the Lower Engadinc almost on the extreme 
eastern border of Switzerland and abutting on the 
Italian fiontier It comprises an irea of about 
151 3 sq km and has been put in the charge of 1 
Commission which has wisely decided on a complete 
investigation of its fauna flora etc a task which 
the Scliw eizt nsche N iturfi rschcnde Gtsellschaft has 
undertaken to carry out For the puqi ms of this 
sur\ ey however it has been resolved to mclude the 
temtory to the north of the Park down to the banks 
of the Inn as w ell as some to the east so as to furnish 
a more sitisfaetory physical area to deal with as a 
whole The first portion of this undertaking the 

Molluscan I auna by Fmst BUtikofer has just 
been published by tht Schweuerischc Naturforschende 
Gescllschaft in Bd lv of their Denkschnften If 
this be a fair sample the complete work will be well 
w rtliy of its luthors I ollowing a general account 
of the 1 h vr icters f the eleven districts int> which 
f r purposes of descriptu n the district has been 
divided c me the molluscan fauna of euh 1 sjste 
m stic lescnption of the v inous species and varieties 
with tibles of their horizontal anl \trtied distnbu 
tion an 1 an txcellent bibliogiaph) Close on eighty 
f Jrms if we include those in the appendix aic dealt 
with in 1 the photographs f shells are mostly parti 
cularl) g cd 

I roio/os ami I ota To Mosaic — As recently 
report* d in Naturt (Jul) 21 p 111) Ka> Nelson has 
re porte 1 in \mcrica that 1 proto/ il organism is 
issoented with the phloem of potito plants aflected 
bv the lisctse lnoin as mosaic which is usuilly 
groupcl imong the virus diseises in which the 
c lus il rg mism is issuin d 1 1 be ultia nueroscopie 
The J il issue of 1 h\t pithol g\ the j umil issued 
liv the \1ner1ean I hytop ith digital Souetv contains 
no less tl m f ur lirnf papers with which the names 
of sev n nvestigatois arc associated all p mtmg out 
that tht structures dts rilnd by Ntlson are also 
present in the phloem of Solaitaceous plants which 
are not atfccte 1 bv mos ue but so f ir is an be 
determined irt ptrfutlv healthy lhcie seems to 
be little 1 ubt that Nelson has retlcsoribcd ind 
photogriphcd peculiar protoplismu inclusi ms pre 
st nt in tht phloem of some Angiospcrins but not in 
all anlwlich as Irving \\ Bailey and other w nters 
pomt out in J h\t path l gi ire probably identi al 
with the slime bixlus described by Strasbuigcr 
(in 18 )i) in the phltcm of Hobima T wudacacia 
Ihese slime bodits do not setm to be identic il 
with tiue It 1 though they often arc setn 111 contact 
with them Lrnst \V Schmidt in his recent mono 
graph upon the Angiospcrm sieve tubes (Jem 1 JI7) 
conelu le 1 that the nut leus was typically present in 
the \ngiosperm sieve tube Possibly this recent 
American rediscovery of thise othtr cytoplasmic 
inclusions w ill lead to a re exploration of the cytology 
of the sieve tube a subject which would seem to be 
by n* means exh lusted 

Poi 1 iRs — I orestry Commission Bulletin No 5 
just issued by H M Stationery Office price is Gd is 
a remarkably full account of the different poplars 
which are suitable for the production of timber on a 
commercial scale in Great Britain Tlie first chapter 
due to Prof A Henry is concerned with their 
botanical description and is illustrated with two 
plates showing clearly the distinctive characters of 
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the twigs and leaves of the twelve important species 
and hyonds The second chapter by Mr W H 
Guillebaud who specially investigated the growth of 
poplars m the north of Trance is devoted to silvi 
culture and discusses fully propagation planting 
thinning pruning rate of growth and yield In the 
third chapter Ur 1 W Munro deals with injurious 
insects and Mr W E Hiley with fungi and bacterial 
diseases The last chapter by Mr W H Dallimore 
of Kew is an admirable account of the character and 
uses of popl ir wood and should prove of great 
interest to both 1 indowners and manuf acturers as 
the use of home grown poplar timWi^s capable of 
great extension tor example the wood of aspen 18 
indispensable for the match industry ana has 
hitherto been mainly imported from Northern Russia 
The recent plantation on a large scale of this tree in 
Argyllshire by Messrs Bryant and May indicates 
that suppliis of aspen timber from ibroad at a 
reasonable pnee cannot in the future be depended 
upon 

UifirAir Obsirvuions in Noriii Russia — A 
Professional Note vol 3 No 32 carried out by 
Mr \V H Pnk lias been published on the ibove by 
the Meteoiological Office Air Ministry The observa 
tions are based upon pilot bdloon ascents between 
February 25 and September 13 1919 at three stations 
m north west Russia The stations are Murmansk 
at the head of tlic Kola t reek in latitude ibout 09 N 
Aichangtl m the southwestern coast of the White 
Sei in latitude 64 33 N and I umbuslu on the 
Murman Rulway in latitude about 68 N The 
ascents weie all earned out with one theodolite only 
the balloon being given a vertical lift of thcoritically 
500 ft per minute Jhc high lititude in whnh the 
olservatuns were obtuni 1 renders them cf value 
lhcre wen at Murmansk 37 Decisions on which the 
surface win 1 was in the north e ist quadrant and on 10 
of these— that is 175 per cent of the tot il — the wind 
backed continuously up to 2000 feet On the other 
hand there were 164 occasions on which the surface 
win 1 w as not in the north cast quadrant and in only 
5 of these — tint is 3 o per cent of the whole— did 
the wind back continuously upward At Murmansk 
three ascents real hed to a height of 40 000 feet where 
two of the winds were NW ind one SW Two 
ascents reached to 60 000 ft where both wmds were 
S W Seven ascents reached 20 000 ft at that 
height four of the winds w ere S W and two N W 
Of the ascents camtd out it Archangel only one 
reached 20 000 ft w here the wind was southerly 
Of the ascents at Lumbushi six att lined a height of 
20000 ft giving two northwesterly winds three 
north easterly and one southed) 

1 he CiiMATr o» Khartoum —Physical Depart 
ment paper No 9 prepared l>y Mr L J button has 
recently Wen issued by the Ministry of Public Works 
Egypt The discussion deals with the meteorology 
of Khartoum which place was installed as a second 
order station in 1900 and is approximately 390 metres 
above sea level Maps of isoWirs are given for the 
several months which show the normal distribution 
of pressure over tlie surrounding region which is of 
great help m following the changes of weather con 
ditiona which occur at Khartoum in the different 
seasons It is during the period from the middle of 
June to September that the weather conditions are 
most disturbed Thunder storms and haboobs or 
storms of wind are frequent and the short rainy 
season is experienced In October to May there is 
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an entire absence ol rain The observations an 
discussed for the period of twenty two years from 
1900 to 1921 Atmospheric pressure vines verv 
regularly throughout the vear a minimum is reached 
about the beginning of May and a second minimum 
occurs about the beginning of October 1 he diurnal 
range of the barometer is very regular and does not 
vary much in the course of the year Lhc coldest 
month is January with a mean temper iture if 
22° 5 C the wannest month is June with i mem 
temperature of 34 0 1 C 1 he short rainy seasot 
causes a second minimum 31° 2 C in August Thi 
second maximum temperature occurs ibout the en 1 
of September approximately the same time as thi 
second mini mum of pressure Diurnal range of 
temperature is greatest 14° 5 C in Apnl and least 
io° 1 C in September Stitistical values arc also 
given of humidity vapour pressure cloud sunshine 
wind and the upper winds The amount of tarnfall 
is small averaging only 148 mm or rather less than 
6 m for the year nearly 90 per cent of this f ills 
m July August and September The discussion 
will serve as a specimen for other stations 

Goidfiflds of Western Austraiia — Ihe 
Department of Mines of Western Austnha has 
issued an important description of the gold deposits 
of Western Australia written by Mr A Gibb Mail 
land Ihe author classifies thi gold beaiing dejxisits 
under the following five heads x Simple or fissure 
veins carrying auriferous quartz with or without 
accessory minerals 2 Composite veins or lodes 
which are made up of a number of more or less 
parallel lenticular veins 3 Sheeted zones consist 
mg of a senes of closely spued and parallel veins 
generally of small dimensions 4 Stockworks which 
are irregular networks of small aunferous quartz 
veins 5 bhear zones or bandb of schistose rocks 
irapregnited with vanous sulphides iron pyrites 
often predominating and containing little 01 no 
quartz In addition to the dxovc elassificati n tie 
author when discussing the mdivi lull goldfields also 
mentions the so called lexle formations which he 
defines as impregnations of zones of previously 
existing rocks and confined largely to shear zones 
characterised by much crushing and fracturing as 
well as the deposition of quartz along such 
fractures It would appear that such lode foima 
tions are especially important in the Boulder and 
Kalgoorlie districts of the I ast Coolgardic gold field 
which is itself by far the most important of the 
Western Australian gold fields having produced over 
17 million ounces of gold out of a total of 31 million 
ounces produced by Western Australia whilst no 
other individual goldfield has produced above 1 
million ounces The gold production of Western 
Australia reached a maximum in the year 1903 
when the output was just above 2 million ounces 
since that time it has been gradually declining until 
in 1918 it was only 876 3x1 ounces but the account 
here published shows that there is good reason to 
hope that the present output may be reasonably 
expected to be maintained for a considerable time 
to come 

The Earths Magnetic Firux — In the issue ol 
r errestrtal Magnetism and Atmospheric Electricity for 
March June Dr I A Bauer gives the chief results of 
a preliminary analysis of the earth s magnetic ficl 1 
for 1922 based on the British Admiralty magnetic 
charts for 1922 and thoee of the United States 
Hydrographic Office for 1920 corrected to 1922 H 
finds that the field at any instant is compounded of 
an internal field having a potential and representing 
about 94 per cent of the total an external field als > 
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having a potential and a non potential field of about 
equal strengths The time change of the field is 
equally complex On the whole during the past 
80 yevrs the north end of the axis of the internal 
field has moved slowly towards the west and south 
and the intensity of magnetisation has decreased at 
the rate of 1/1500 of itself ptr annum The intensity 
over land areas is grevter than over ocean areas in 
the same latitude and the decreaso during the past 
37 years greater over ocean parallels than o\er land 
parallels of latitude 

Production of Smokmtss Tin — A pamphlet 
entitled The Story of the Scott Moncnctf Retort 
for producing Smokeless hucl printed by Moultons 
(Ifi-mters) Ltd Brighton contains material of some 
historical interest in connection with the efforts which 
have been and arc being made to solve the problem 
of the low temperature carbonisation c f bituminous 
coal for the production of smokeless fuel It deals 
with the recent and pioneering efforts (dating back 
to 1870) of Mr W D Scott Moncnetf Since 1921 
he has been engaged in experiments made at the 
Ncwhaven Gas Works in order to perfect a retort 
for which final success is claimed In an enclosed 
analytical report are given tables of results of 
c irbonisation trials which seem typical of those to 
be expected from the carbonisation of Durli im and 
\ orksnire co Us at temperatures about 600 C 1 he 
fuel produced is stited to be smokeless an 1 suitable 
for transit and the results exc ted ill expect ltions 
Insufficient evidence is adduced to cnal le the reader 
to judge the validity of these cl urns One can only 
iwait with interest the lppeiranu of fuithir details 
with tlu hopt that if a solution has been found of a 
problem which has proved so baffling both on the 
technic il and the economic sides credit will fall to 
one of the pioneering workers 

Oxidation 01 Carbon — The well known method 
of oxidition of organic substances by 1 mixture of 
chromic and sulphuric acids has been recently re 
examined by J I Snnon and the results some of 
which were unexpected have been communicated in 
1 series of notes to the C mptes rendiis of the Pans 
Academy of Sciences With the usu il mixture of 
potassium bichiomate and sulpliunc acid some com 
pounds are completely others only partialh oxidised 
The substitution of silver bichromate for potassium 
bichromate in the mixture was foun 1 to give complete 
combustion in some cases where the classical mixture 
gave only partial oxidation Interesting an 1 un 
expected results were obt lined on applying these two 
mixtures to the oxidation of the various forms of 
carbon Pure graphite using the silver oxidising 
mixture was completely oxidised to carbon dioxide 
(with a trace of carbon monoxide) in half an hoi r at 
1 x>° G in the absence of silver the combustion was 
partial from 60 per cent to 72 per cent being burnt 
In a later communication (Jul> 23) it s shown that 
the deficit in the absence of silver is related to the 
constitution of the compound and the aromatic 
compounds can be clearly distinguished from others 
by the different figures given by the two rcagt nts As 
regards the different forms of carbon in the presence 
of silver graphite is completely burnt ilnmond is 
not oxidised at all while for vanous forms of charcoal 
coke and coal only from x per ctnt to 6 per cent 
is burnt Ihe fart that it is possible to oxidise 
graphite by thirds is in agreement with the view of 
a hexagonal distribution of the carbon atoms and 
there is a marked experimental difference between 
graphite and certain varieties of black carbon which 
it is natural to attnbute to a difference in consti 
tutipn 
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Fossil Human Bones, possibly of Pleistocene Age, found in Egypt 


A\; 


1 t meeting of the Royal Anthropological In 
- - stitute held on July 17 Prof C G Sehgman 
pres, lent in the chair Dr D I Derry described the 
fossilise 1 huinin bones recently liscoverel m Egypt 
which on the ground of their condition he is inclined 
to regard is of Plustocenc age Ihe discovery is 
one of ven consilerillc lnqwrtance as this is the 
first occasion on which fossilised human bones hive 
been obtimed from rgypt 1 arly in lanuary of 
the present \eir Mr Guy Brunton whde excivating 
for the Bntish School of Archeology in Ujper Fgvpt 
foun 1 at Gau el Kebir on the east bank of the Nile 
ilout tlurty miles south of \ssiut a remarkable 
collection of bones mostly immal but with pieces 
of hum in bones mixed with them in the heap 
Some of the bones including the human fragments 
were heavily mineralised wtile others were only 
partialh so and some not at all Ihe whole collcc 
tion was containe 1 in an Larl\ Dynastic grace and 
hid ob\ lously been placed there for some purpose 
Among the bones were carvel bone ani ivory 
objects of the XIXth Dynasty The presence of 
the latter is explain* 1 on the assumption thit thi« 
was the site of 1 workshop for the manufacture of 
articles in bom ail 1 ivory and thit the greit heap 
duinpel into the pit of an curly grave represented 
the Workmans material The presence of fresh 
witer oyster shells attache 1 to some of the bones 
proves that they 1 ime fritn the nvir or what is more 
hkcly fi m a swamj fed ly the river which in ill 
probal llitv was much ne ircr the site of the liscovery 
than it is now lie bones exhibit evidence of 
having 1 ein expose 1 for a long time to the miner ills 
ing influence is thev arc very heavy black and 
highly polished probibly from the friction of water 

b °l he first evi lence of human fossil lioncs m the 
he ip was foun l by Mr Brunton This consiste 1 of 
the right hilf of a frontal bone Afterwar Is the 
whole he ip 1 robat ly about two t ms of bones was 
gone through an 1 several other fiagments both of 
skulls md limb bones were recovered Pieces of 
three skulls were found as well as p irt of a mandible 
1 ragments of hip bones upper and lower limb bones 
and in 1x1s vertebra were also obtaincl Iwo 
skulls are represente 1 only by the frontal bme of 
each Ihest are rem irkable for their small size 
and shallowness with consequent sm ill brain capacity 
The thirl skull consists of the whole right pinetil 
bone with a large put of the left pinetal welded 
into one piece As it stan Is this appears to hive 
been a well shape 1 heul with a maximum erimil 


breadth of 143 mm This fragment is however 
much more heavily mineralised than the two frontal 
bones which would appear to have belonged to a 
more primitive race Some very unusual anatomical 
feitures are exhibited by the mandibular fragment 
and also by the piece of a nght ilium 

Ihe position in which the bones were found pre 
dudes the possibility of assigning them to any 
geological period but an examination of the animal 
remains hv Prof Watson has revealed the presence 
of at letst two extinct animals a crocodile and a 
buffalo both of Pleistocene date while the mmeralisa 
tion of the human fragments is a^xtcnsive as that 
of anv of the animal remains 

In the discussion which followed the reading of 
the paper Sir W M 1 linders Petne pointed out that 
m regard to the dating of the bones it must be re 
membered th it owing to the constant and consistent 
deposit of mud by the Nile amounting to about 
3 1 ft in a thousand years tho bed of the nver was 
rising continually Any object deposited while the 
Nile was thus rising would be lost uretncvably 
beneath the mud These bones must therefore have 
been It posited while the Nile was falling from six 
hundred feet ibovc to one him lred feet below its 

E resent level The date of leposition must therefore 
e it least 15 000 yeirs ago plus the time occupied 
bv the fill of the nver to the level of tlit swamp 
which h 1 1 been postulate 1 as the place of deposit 
Sir Arthur Keith said the discovery was extra 
ordinmly interesting and puzzling These fossilised 
liones the first to be found in Egypt presente 1 no 
outstanding features marking them off from modem 
man and no diagnosis of race was possible but this 
d 1 not preclude their high antiquity and they might 
well be 1 leistixene fragments of hippopot inius 
bone from the Nile mu 1 now at South Kensington 
exhibited st lining and a high polish exactly similar 
to that * f some of Dr Derry s specimens Sir 
Arthur lail stress on the importance of the fringes 
of the great lesert belt as tne possible site of the 
evolution of our race Dr Derry s discovery though 
we e ul 1 not place it exactly was of the first import 
ance Probably men of our type existed m 1 gypt 
more than 18 000 years ago ana populated Lurope 
possibly more than once Prof Scugman said the 
cubic capacity of 1040 c c of the small skull suggested 
a comparison with the smaller skulls from the I hebaid 
described hv Dr Randall Maclver and in conjunction 
with the stcatopygous predyn istic figures discovered 
by Sir \\ M 1 linders Petne pointed to the necessity 
of a further comparison with Bushmen skulls 


Recent Fisheries Investigations 


COMT very interesting reports in continuation of 
O Series IT (Sea Fishery Investigations) have 
recently been published by the Ministry of Agnculture 
and Fisheries No 6 of vol 4 is wntte n by Mr J O 
Boilev and describes the samples of bottom deposits 
collected in the southern North Sea bv the vessels 
of the Marine Biological Association The report is 
illustrated by charts and many verv beautiful photo 
vraphs The deposits are gradeel in vanous ways 
oartlv by mechanical sieving and p irtlv by a method 
bi lcvigation and the results show a correspondence 
between the werage sixes of the particles and the 
transporting power of the current systems In general 
the particles are coarsest where the tidal streams are 
mostrapid and itu icrsa It is not improbable that 
there is attrition of particles on the sea bottom but 
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this cannot be very great At 20 fathoms (that is 
not far from the average depth of the North bea) the 
currents are competent to grade bottom materials 
at this depth wave action on the surface has a notable 
effect at the bottom 

No 1 of vol 5 is a summary of very extensive 
market statistics collected m regard to the cod 
during the years 1913 14 No 2 of vol 5 is highly 
important It is written by Mr H J Buchanan 
Wollaston and deals with the spawning of the plaice 
in the southern North Sea (the I lemish Bight) chinng 
the years 1913 14 The method is an extension of 
the Hensen quantitative pi inkton one but novel and 
beautifully manageable mathematical methods of 
dealing with the results have been developed some 
of these are highly ingenious and have perhaps 
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application to problems other than those for which 
they have been devised The results are interesting 
almost to the degree of being sensational In 
January of 1913-14 the rate of production of phice 
eggs over Uie whole area sampled was 180 000 millions 
per 3 days and in February the rate dropped to 
137000 millions per 3 days lhat works out at 
about two million million eggs per month and about 
five million million per year To produce these eggs 
some twenty mill ions of female plaice at least must 
have been required The rate of mortality is very 
hig h and only about 10 to 30 per cent of the eggs 
hatch out The production was far higher in 1)14 
than in 1911 

No 3 of vol 5 written by Mr J O Boric) and his 
collaborators deals with the plaice fisheries during the 
war years and discusses the results of the special 
investigations made m various parts of the British 
sea fishery area The report and recommendations 
of the plaice committee of the International Fishery 
Council are appended 

No 4 of vol 5 breaks entirely new ground so far as 
the British sea fisheries are concerned It is an 
account of the various kinds of ge ir now used in sea 
fishing in England and Wales and lias been written 
by Mr 1 M Davis Ihe descriptions arc clear the 
drawings ire very well done and the Report represents 
a vast unount of very careful local investigation 


The Floor of the Valley of Ten Thousand 
Smokes 

'T'HF amazing display of fumarole action over an 
* area of some fifty square miles which arose in 
association with the \olcamc outbreak of Mt Kntmai 
in Aliska in 1912 was described and illustrated by 
its discoverer It F Griggs in Naturb vol xoi 
P 497 (1918) In 1920 (vol 104 p 395) J W 
Shipley of Winnipeg chemist to the first katmni 
expedition gave an illustrated account of the great 
mud flow through -which the vapours fume and 
he attributed the material to an eruption of Mt 
Novarupta preceding that of Katmai He concluded 
that the spreading of the volcanic dust and scorn; 
down the valley towards the Bering Sea w is issisted 
by rams and th it heat from below had hardi nc 1 the 
surface and produced the cracks that traverse it 
The National Geogriplnc Society which organise 1 
the expedition led by Dr Griggs has now begun the 
publication of a senes of scientific memoirs on special 
features of the district following on the general 
description that was noticed in Naturl vol m 
p 269 (19*3) No 1 of the Kitinu Senes of 
contributed papers is on The Ongin and Mole of 
Emplacement of the great luff Deposit of the Valley 
of Ten Thousand Smokes by the well known 
petrologist Clarence N Fenner of the Geophysu d 
J aboratory of the Carnegie Institution of Washington 
lhe author finds from a thorough study of the 
valley floor that the tuff was erupted from a large 
number of vents that opened along fissures mainly 
occurring in the lowland and that these fissures 
determine the present lines of fumaroles The 
fragmental material flowed while hot enough to 
char all vegetation in its path no doubt it was still 
liberating gases and the phenomena of Mount 
PeWe of Martinique were repeated Ktftmai exploded 
somewhat later since its ashes rest upon the volcanic 
detritus connected with the fumaroles 
Most of this detritus consists of highly siliceous 
glass which has caught up basic matter from older 
igneous rocks the mixed blocks possibly come from 
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the moraines around Novarupta the cone of which 
is formed of a soda rhyolite that h is penetrated 
ind mingled with a dark medium andesite (p 56 of 
memoir) But the uuthcr regirds it os more likely 
that similar rock underlies the valley generally 
Jurassic sandstones and shales have been blown to 
fragments by tho explosions in the valley floor 
but the source of the andesitic admixture has not been 
traced here or at Novampt 1 
Dr Fenner s conclusion is that a sill of igneous 
lock penetrated the sedimentary scries beneath the 
\ tlley burst mto cxplosiio activity dong the cracks 
that opene 1 inti deluged the country with fragmental 
matter that continued to give off gises an 1 to spread 
as a quasi liquid towards the coast The numerous 
beautiful photographs ociomp inying his contribution 
niluding several of Novarupta complete its vilue 
as a petrological study earned out mainly in the 
field Wl may now regird the Valley of Ten 
Ihousuid Smokes as one of the finest examples of 
the uprise and emanation of tnigmatic waters and 
is a further reminder that igneous rteks as they 
icach us in bird specimens are something very 
Afferent both chemically an 1 phv sic dly from their 
representatives in the cauldrons of the crust 

Grfnyiiii \ J Coll 


Cultivation of Metal Crystals by Separation 
from the Gaseous State * 

P KOREF desenbes experiments on the deposi 
1 tion of crystalline tungsten on a wire con 
listing of a single tungsten crystal winch is heated 
electncally in a mixture of hydrogen and tungsten 
hcxachloride vapour in an electric oven 1 When the 
oven is fairly cool (about no 0 C ) and the pressure 
is kept down to 12 mm of mercurv the wire being 
raised to rooo 0 C the metal deposits m crystalline 
form growing from the unit crystal so that the 
hvidrng line between the two is scarcely visilih in a 
magnified section which when etched shows the 
characteristic structure of a tungsten crystal The 
external form shows more or less distinct crystalline 
surfaces and edges though the surfaces arc not 
gerfectly plane being sometimes concave cvlmdrical 
while the edges ore not always slurp it is con 
eluded however that the whole mass forms one 
ry 9 tal which has grown from the original cr>stal 
wire The number of bounding surface* seems to 
lepend on the direction of the crystal axis m the 
>ngm il wire the prism being four six or eight sided 
The diameter can be increased from o 03 to o i 3 mm 
the temperature being kept constant during the 
leposition by regul iting the heating current 

Although the original wire is flexible the crystal 
grown from it is brittle but it bccom«s flexible 
after being heated for a few minutes to 2500° C 
no difference in the structure can be observed after 
this annealing either microscopically or by X ray 
examination Burger has mt 1 < 1 similar observstion 
on tin crystals obtained from molten tan Appar 
ently the atoms do not alter their positions during 
the heat treatment but in some way possibly by 
rotations about their centres come into new rela 
tive relations to one another and link together 
more perfectly to form a stronger and more flexible 
whole 

If the attempt is made to cultivate the crystal 
beyond the dimensions given above the surfaces 
become deformed by the growth on them of numerous 
small pyramids the molecules (atoms) no longer 

Ztti EMnelum 1 8 pp Jit 317 Dacamber 1 1911 
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taking their pi ices in regular fashion on the surfaces 
of the original crystal but aggregating themselves 
about certain minute elementary crystals formed 
on the surf ice which act as buds about which 
further growth takes place When the pressure and 
temperature of the oven are high this takes place 
from the ommenccment and thcro is no regular 
crystal growth but i deposit is forme i in scaly 
1 lyers round the original wire which is either spongy 
or den lntic in character 

At the correct temper tture and pressure the wire 
will continue to grow as a single crystal in spite of 
preliminary defamations such as twisting winding 
into a helix or even drawing through a die An 
attempt w is m ide to draw down the annealed 
cultivited crystal into a line wire m the hope that 
further cultivation would be possible upon it but 
this failed owing to the fact that the whole pressure 
coming on the edges overloaded the structure The 
resulting wue no longer formed a single crystal and 
when idditional tungsten vapour was deposited on 
it each of the small crystals of which it was composed 
grew independently the resulting wire was brittle 
and could not bo made flexible by heating A similar 
result was obtame 1 with an ordinary tungsten wire 
which did not consist of a single crystal in this case 
it was found that heating to 2500° C for fifteen 
minutes c lused a great many of the small crystals 
formed at first to unite so as to give a much coarser 
structure Ihis welding of small into larger crystals 
without mechanical pressure has not apparently 
been previously observed 


State Afforestation in 1921-22 1 

'| “HE forestry Commissioners who have just issued 
1 their third annual report were appointed in 
November 1 >1 j to carry out a definite programme 
of afforest ition involving the planting of 150000 
acres of new land in the ensuing ten yeirs the cost 
to be defrayed from the forestry Fund a sum of 
3 500 000/ voted by Parliament for the whole period 
Acquirement of land planting operations and other 
activities including education and research were 
proceeded with according to plan during the first 
two ye its but the unf ivourable financi il position 
of Jhe Government necessitated a reduced programme 
in the thirl year so far is expenses were met with 
out of the forestry bun 1 bortunately the Com 
missioncrs obt lined a large grant out of the Un 
employment Tund and their operations have 
practn illv not been restricted During the year 
ended September 30 1922 the Commissioners 

expended 244 414/ out of the borestry bund and 
154017/ out of the Uneraplovmcnt F und in all 
398 431/ a sum in excess of the normal programme 

The new land ac pared for State ifforestation 
during io'’ 1 22 nmout ted to 23937 acres Ihe 
Commissioners now possess 92 426 acres of planlable 
land The area planted by the Commissioners in 
the year was 10 0 jj acres and m addition to this 
lu 192 acres were plante 1 by private owners and 
corporations bv means of grants which were given 
on condition that unemployed labour should be 
used lhese figures are very satisfactory The 
usefulness of forestry for relief work is abundantly 
shown in the report which is replete with statistics 
of the areas and species in the various plantations 
ind nurseries 

Grants in aid of higher forestry education in all 
2206/ were given to the University schools at Oxford 


lh i V nu 1 Kepo of Ihe torn y C woe* \**arelg 
to nber 30 1932 (H M Stall nery Office 19*3 ) Piicc 1/ net 
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Cambridge Bangor Armstrong College and the two 
Agricultural Colleges at Aberdeen and Glasgow 
The Commissioners have now three schools for 
training woodmen at Parkend (Forest of Dean) 
Chopwell (Co Durham) and Beauly (Inverness shire) 
at an annual cost of to 160/ On research and 
experiment the expen Uture was 6126 / Experi 
mental plots of various species of trees ore now 
120 in number Investigations are being earned 
out in regard to Chermes Phomopsts Douglasu tree 
growth on peat larch hybndisation etc and a 
census of woodlands is m progress 


The British Medical Anaciation 

T HF meeting of the Bntish Medical Association 
at Portsmouth began on July 20 and the 
address of the president Mr C P Cnilde was given 
on the evening of July 24 to a large audience among 
whom were a number of distinguished visitors largely 
from the Oversea Dominions The president m his 
address made a strong plea for better hojsmg con- 
ditions m the industrial centres and insisted that an 
enormous amount of the time and money which is 
at present being spent on the treatment of diseases 
like rickets and tuberculosis coul 1 be s ived if adequate 
care were given to the housing problem for m his 
opinion the absence of fresh air and sunlight m many 
of the crowded industrial centres was in itself largely 
responsible for the widespicad occurrence of these 
diseases 

1 he detailed work in the sixteen different Sections 
went on from July 25 to July 27 during which a 
very wide field of subject was under discussion 
In the Section of Pathology and Bacteriology there 
were discussions upon diseases of the stomach and 
their methods of investigation by Dr C Bolton 
the value of serological tests in diagnosis by F’roL 
H R Dean and one on the part played by fungi 
in disease by Dr Castcllom Demonstrations were 
given m the afternoons of specimens which had 
been collected forming a museum of very great 
interest 

In the Section of Radiology a discussion was 
opened by Dr R W Sal mond on the X ny examina- 
tion of the urinary tract During the discussion it 
was evident that different weight was given by 
radiologists to the value of screen examinations of 
the region of the kidney 

Ihe second subject for discussion in this Section 
was that of medical duthenny opened by Dr B. P 
Cumberbatch and followed by Dr C A Robinson 
who gave 1 detailed account of the treatment of 
gonorrhoea by means of diathermic currents the 
temperature which can be tolerated by the tissues 
is sufficiently high to cause the death of the causative 
muru orgmism and beneficial results ensue 

In the Section of Tuberculosis a discussion was 
opened by I’rof Reyn of Copenhagen on the subject 
of the artificial light treatment of lupus and other 
forms of tubeftulosis From the clinical investiga 
tions which have been continued during a large 
number of years at Copenhagen the conclusion has 
been reached that the results obtained m the treat 
ment of lupus by means of ultra violet light initiated 
there by I insen are much improved if the local 
intensive treatment ts supplemented by a general 
irradiation of the whole body Dr Sequeira reported 
a similar result from his experiences at the J ondon 
Hospital Prof Russ thought that it waa now 
possible to assign to certain parts of the spectrum 
their particul ir function in this form of therapy and 
if this were the case selection of the best form 
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of radiation source became an important consider* 
tion 

The social aspects of tuberculosis were discussed 
in this Section as well as m that of Public Health 
• A large exhibition was organised representing 
practically every aspect of medical work This was 
supplemented by additional exhibits of interest to 
special Sections such as radiology pathology 
parasitology anatomy etc but considerations of 
space do not allow of more detailed notice here 

The meeting was very largely attended The work 
of the local committees resulted in a very wide choice 
of excursion to the visitors which was highly appreci 
ated by them 


Einstein and the Philosophies of Kant 
and Mach 

"THE Bulletin de la Soci&fi Tran$aise do Philosophic 
A for July 1922 which has just been published 
(Armand Colin Pans) contains the report of the recep 
tion of Prof Einstein in Pans on April 6 1922 It is 
of exceptional interest for Einstein did not make an 
original communication but assisted at a discussion 
of the theory of relativity 

Prof Langevm introduced the discussion and 
Messrs Hadamard Cartan Painleve Perrin Becquerel 
Brunschvicg Le Roy Bergson Meyerson and Pi^ron 
took part It elicited from Linstem two pronounce 
ments of special significance m regard to the 
relation of his theory first to Rant and secondly 
to Mach We quote them in full Ihe first was 
in reply to M Brunschvicg who had said that 
the Kantian philosophy in separating a container 
space and time from a content matter and force 
had ended m antinomies while Einstein 3 con 
ception which is characterised by the fact that 
container and content are inseparable had delivered us 
from them To this Einstein replied I do not 
think my theory accords with the thought of Kant 
that is with what that thought appears to me to be 
Whit appears to me the most important thing in 
Rant s philosophy is that it speaks of a pnon con 
cepts for the construction of science Now there are 
two opposite points of view Kant s apnorism 
according to which certain concepts pre exist in our 
consciousness and Poincarfi s conventionalism Both 
agree on this point that to construct science we need 
arbitr iry concepts but as to whether these concepts 
are given a prion or are arbitrary conventions I am 
unable to say 

The second pronouncement was in reply to 
M Meyerson who had challenged him to declare 
how far he was in agreement with the theory of 
Mach Emstein replied Ihere does not appear 
to be a great relation from the logical point of view 
between the theory of relativity and Mach s theory 
for Mach there are two points to distinguish on 
one hand there are the immediate data of expen 
ence things we cannot touch on the other there are 
concepts which we can modify Mach s system 
studies the existing relations between data of expen 
cnee for Mach science is the totality of these 
relations That point of view is wrong and in fact 
what Mach has done 19 to make a catalogue not a 
system To the extent that Mach was a good 
mechanician he was a deplorable philosopher His 
view of science that it deals with immediate data 
led him to reject the existence of atoms Probably 
*ere be still with us he would change his opimon I 
would like to say however that on the otner point 
namely that concepts can change I am in complete 
agreement with Mach 
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The Life-Cycle of the Protoxoa. 

pROT C A KOFOID delivered on December 27 
1 last m Boston an address as vice president of 
Section F (Zoology) of the American Association for 
the Advancement of Science and as president of the 
American Society of Zoologists on the life cycle of 
the Protozoa (Science vol lvn pp 197 408 Apnl 6 
1923) He remarked that the striking similarities 
of the most ancient fossil Protozoa to recent afford 
some ground for the inference that the Protozoa living 
to day differ but little from those when life was young 
A consideration of the accounts of the origin de novo 
of nuclei from chromidia lea Is to the conclusion that 
adequate evidence of such origin is lacking Prof 
Rofoid holds that is sound cytological investigation 
of the Protozoa progi esses it becomes increasingly 
evident that the descent of the nuclei and the in 
Imduality of the chromosomes found in the Metazoa 
holds also for the Protozoa and it may be inferred 
that the Protozoa ore equipped with the essential 
structural basis — chromosomes and mitosis — for the 
mechanism of heredity 

The searcher for the origins of biological phenomena 
finds in the Protozoa a fertile but perplexing held 
Here have arisen all the fundamental types of 
symmetry — spiral leiotropic dexiotropic radial 
bilateral and modifications of these Here also are 
several distinct types of mitosis different locations 
of the centrosome and extraordinary derivatives of 
this organ ranging from the nematocysts of Dmo 
flagellates to the complicated neuromotor system 
f the trichonymphid flagellates Sex and sexual 
dimorphism have a Is ha 1 their origin in the Protozoa 
Prof Krfoid also refers ti the universal occurrence 
of asexual reproduction in the Protozoa and to the 
development after fertilisation of a multicellular 
stage which he terms a somatella m which there is 
generally no progress to the point of division of labour 
ind differentiation of tissues ilthough the differentia 
ticn of sexual and somatic cells occurs in some cases 

f Volvox The sequence of events within the cyst 
F ntamceba — involving elaboration of glycogen 
and the formation of the chromatoidal substance 
with its relation to the growth processes — is regarded 
is suggestive of the sequence in the egg and c f the 
relationship of specific yolk substances to cleavage 
and differentiation m the metazoan egg The obser 
vations of Jameson on maturation in the Sporozoa 
show that the haploid conhtion pcisists throughout 
the period of growth and asexual repro luctions while 
the diploid lasts but om cell generation Such 
conditions give occasion to wonder whether or not 
sexual reproduction may not 1 ave been elaborated 
gradually and independently within widely different 
groups in the lrotista and aftei wards m th m 
and in higher forms of life the diploid state has 
extended its domain more and mire throughout the 
life cycle 

Prof Kofoid considers that thi life cycle of the 
malaria parasite — the zvgote the multicellular stage 
vhich follows and leads to the formation of sj ro 
zoites which on introduction to nan undergo growth 
and asexual reproduction to form merozoites and 
the eventual production of gametocytes — miy be 
compared with the fundamental processes of fcrtilisa 
tion cleavage asexual reproduction and gameto 
genesis m the Metazoa except that histogenesis and 
organ differentiation do not appear He believes it 
may perhaps be helpful and serve to facilitate progress 
if we emphasise the similarities of organisms and seek 
to find the common processes underlying them all 
rather than to emphasise their differences and thus 
obscure our vision of fundamental problems of life 
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Science in Poland 1 

T N 1881 the Mianowski Institution was founded at 
1 Warsaw with the object of promoting the interests 
of science in Poland During many years the Institu 
tion had to struggle with the suspicious hostility of the 
Russian Government notwithstanding bureaucratic 
cavil and quibble the Institution edited between 1881 
and 1916 more than 1000 volumes of scientific pubh 
cations (originally written in Polish or translated) 
assisted hundreds of Polish scientific men in their 
work subsidised various laboratories and research 
institutes and accomplished much other valuable 
scientific and national work 

In 1918 and 1919 as soon as Poland was free the 
influence and activity of the Institution expanded in 
a most satisfactory manner In 1920 a meeting of 
333 Polish men of science coming from all parts of the 
country was held at Warsaw under the auspices of 
the Institution with the object of considering from 
various points of view the needs and claims of science 
m Poland and the immediate prospects of intellectual 
development of the country Volume 3 of Nauka 
Polska contains most of the addresses delivered at 
the Congress It deals of course with many subjects 
treated by different writers in a variety of tone 
and of style it is impossible however not to be 


struck with the glowing patriotic enthusiasm and 
the noble attachment to tne o ' 
in its pages 


e cause of science shown 


In the inaugural address Prof Jan Kozwadowskl 

C feasor of comparative linguistics m the Jagel 
lan University of Cracow takes an uncommon and 
highly interesting view of Science and Life Prof 
Rorwadowski would almost suggest that even science 
may countenance much that is superficial futile 
irrelevant and sometimes even insincere Of acute 
criticism scientific men are rarely tolerant yet 
this address even if it contains debatable matter 
shows delightfully how little right they have to throw 
stones at indifferent or ignorant o itsiders The width 
of thought the balance and wisdom shown m this 
lecture are very ren arkable 
It is impossible in a short article to deal with the 
wide range of discussion conta ned in other essays 
we must content ourselves with enumerating some 
further titles Independence of Science and Re 
search Science and Education Sc ence and 
Art Social Aspects of Science Science and 
the State Organisation of Scientific Research 
Polish Physiography Science and Economic 
Life Polish and International Science — such are 
the subjects treated by various writers in an inter 
eating or inspiring manner 

The fourth volume of Nauka Polska contains 
much that is valuable and interesting both m matter 
and scope Reference may be made to a collection 
(pp 81 286) of essays discussing the prospects and 
possibilities of scientific research in small towns or in 
the country far away from libraries laboratories and 
the inspiring influence of university surroundings 
Eighteen authors present us with a survey of scientific 
work that can be accomplished in remote parts of a 
large country such as Poland Particularly valuable 
is Prof Banachiewicz s contribution on Amateur 
Astronomy an article remarkable for the ability 
with which a variety of sound information has been 
epitomised technical* language as far as possible 
being avoided In a very interesting essay Prof 
Birkenmajer gives a list of gifts and benefactions to 
the Jagelloman University of Cracow in the fifteenth 
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and sixteenth century beginning with the gift by 
Queen Jadwiga of Poland in 1399 of her jewels and 
other precious objects for the re erection and endow 
meat of the Jagelloman University founded by her 
grandfather in 1 364 This noble example was followed 
by many later benefactors Another noteworthy 
feature of the volume is a short but very suggestive 
essay by Prof Rorwadowski on Science Art and 
Religious Belief We notice also the following con 
tnbutions National and International Science by 
Prof Gawrodski longevity of Chemists (and par 
ticularly of Polish chemists) by Prof T Zawidzlo 
Organisation of Science in France ana the Umted 
States of N America by Messrs Drrcwiecki and 
Znamecln m 

In conclusion we can onlj ss^URht we have laid 
down these volumes with a feeling of real sympathy 
and warm appreciation 


Formation of Organic Compounds from 
Inorganic by the Influence of Light 

T"\R O BAUDISCH contributes to Science of 
^ Apnl 20 a very interesting account of work 
earned out by him on the photo chemical production 
of organic nitrogen compounds and the influence of 
iron on nitrate reduction 

The purely chemical investigations originated from 
bacteriological experiments in which the author found 
that in the case of cholera bacilli the reduction of 
nitrates stands in direct relation to the oxygen 
respiration of the bacteria and also to their iron 
content A somewhat analogous catalytic effect was 
discovered m investigating the reduction of nitrites 
by means of glucose m carbonate solution Although 
no reaction takes place even on heating under 
pressure m the absence of iron the smallest trace of 
an iron salt is sufficient to bring about the reduction 
of a large amount of nitrite Under these conditions 
nitrates remain entirely unattacked but are m 
stantaneously reduced to nitrites even in the cold 
in the presence of oxygen and ferrous salts an 
observation of considerable importance m connexion 


In contact with moist air ferrous bicarbonate 
rapidly absorbs oxygen yielding a labile peroxide 
compound a reaction which the author compares 
to the fertilisation of an ovum This is capable of 
forming a co ordinated complex with the potassium 
nitrate which then splits off an oxygen atom Re 
duction of the nitrite is then assumed to proceed 
further to the extremely reactive potassium mtrosyl 
K(NO) which at the same time reacts with organic 
substances present especially aldehydes to form 
carbon and nitrogen containing compounds In this 
reaction ferrous bicarbonate and oxygen assume the 
rAle of light 

Ferrous bicarbonate peroxide is also capable of 
giving up the loosely linked oxygen molecule to 
oxidisable compounds just as haemoglobin absorbs 
oxygen and gives it back again for oxidation or de 
hydrogenation processes The reaction is selective 
and depends upon the affin ity of the compound to be 
oxidised to form co ordination compounds with the 
iron 

A comparison is drawn between the processes out 
lined above and the reducing action of soil bacteria 
and it is concluded that the chemical reactions axe 
in both cases very similar The bacteria which do 
not need light most probably use the energy of the 
iron peroxide in rendering nitrates available for 
protein formation 
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University and Educational Intelligence 

Cambridge — Mr T Basil Buxton has been ap 
pointed as the first occupant of the newly created 

of animal pathology 

Leeds —The University has appointed Mr J A S 
Ritaon. to be professor of mining m the University 
in succession to Prof Granville Poole who has been 
elected to a professorship at Armstrong College 
Newcastle-on Tyne Mr Ritson was educated at 
Uppingham ana at Durham University (Armstrong 
College) where he graduated with distinction in 
mining and surveying and has had considerable 
practical experience of colliery management in various 
parts of the country He acted for some time as 
personal assistant to Sir William Walker late Chief 
Inspector of Mines and is at present senior inspector 
of runes in the Cardiff district 

According to Santee the degree of doctor honorts 
causa of the University of Strasbourg has been 
conferred upon Dr Simon Flexner director of the 
Rockefeller Institute for Medical Research 

The honorary degree of doctor of science of the 
University of Wisconsin has been conferred according 
to Sctntce upon Prof The Svedberg of the Uni 
varsity of Uppsala in recognition of his work on 
colloid chemistry and as director during the past 
term of the research work of the University 

A prospectus of the Faculty of Engineering of 
the University of Bristol which is provided and 
maintained by the Society of Merchant Venturers m 
the Merchant Venturers Technical College Bristol 
has just reached us Courses of study are available 
at the College for persons intending to engage in civil 
mechanical electrical or automobile engineering and 
particulars of these courses are given in the prospectus 
The ordinances and regulations relating to degrees and 
diplomas in engineering subjects are included and 
some particulars of the Bristol Sandwich system of 
training engineers are also given Ihe prospectus 
can be obtained from the Registrar of the Merchant 
Venturers Technical College Bristol 

The May issue of the Phoentx the magazine of the 
Imperial College of Science and Technology contains 
a brief account of two comparatively recent diploma 
courses inaugurated at the Royal School of Mines 
dealing with the technology of oil and mining geology 
The former course was started in 1913 in order to 
provide the petroleum industry with men thoroughly 
framed in certain branches especially oil geologists 
and chemists The principles of drilling and allied 
oilfield engineering are dealt with exhaustively but 
the practical work is wisely left to the post graduate 
stage of a student s training when engaged on work 
in an actual oilfield he acquires that experience under 
far better conditions and In much shorter time than 
would be possible with an experimental rig designed 
for intermittent academic instruction even if this 
were available The application of geology to metalli 
ferous minin g u another advance made within recent 
years and qualified mining geologists as distinct from 
mining engineers have not Men long available in Great 
Britain Thu state of affairs was remedied by the 
introduction of a mining geology course which like 
the older established course in mining requires four 
yean for its completion arrangements are also made 
whereby an associate In either subject may on work 
ing for a fifth year acquire the double asaociateship 
in both mining and mining geology the combined 
knowledge of these two subjects and the wider train 
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mg and qualification obtained constituting attain 
ments in every way essential to those whose ambition 
it is to rise high m their future profession In both 
the technology of oil and mining geology courses 
the importance of outdoor field work u insisted on, 
and a great deal of the student s time u taken up with 
geological and topographical surveying 

Statistics of Public High Schools m the United 
States (Bulletin 1922 No 37) show that the school 
population has been doubling itself fairly regularly 
every ten years since 1890 the actual figures for that 
year and the end of each subsequent decade being 
202 963 519 231 915 061 1 857 153 This rate 

of increase is about the same as that shown by 
statistics of secondary school pupils in England ana 
Wales during the past ten years but whereas in the 
United States the pupils m the public high schools 
m 1920 were 1 76 per cent of the total population in 
England and Wales the percentage in secondary 
schools was only about half that figure Of all 
secondary pupils those m public high schools in 1920 
formed 91 per cent (in 1890 1900 and 1910 — 68 
82 and 89 per cent respectively) those in Roman 
Catholic high schools and academies 4 per cent and 
those m other private institutions 5 per cent The 
number of pupils to a teacher in the public high 
schools after rising from 22 3 in 1890 to 25 5 m 1900, 
fell to 22 in 1910 and 203 in 1920 In private m 
stitutions the number fell from 132 m 1890 to 109 
in 1900 and 10 3 m 1910 and rose to 12 3 in 1920 
The tendency towards concentration of pupils in 
large schools is reflected in a sharp rise m the number 
of pupils per school from 89 6 to 139 5 m the public 
schools and from 65 9 to 88 in the private schools 
between 1910 and 1920 

The r61e of the text book m the public schools of 
America is subjected to some candid criticism in the 
annual report for 1922 of the president of the Carnegie 
Foundation for the Advancement of Teaching 
Where text books are prescribed by the State legis 
lature the publishers contracts run into millions of 
dollars and editions vie in size with the seasons 

best seller novels The criticisms are directed 
not so much at the dangers of collusion between 
publishers and legislators which have been greatly 
diminished as at the influence on school curricula of 
the large profits incidental to such large editions To 
a teacher the production of a new text book which 
shall obtain tne approval of the State education 
lepartment is the only road whereby his professional 
knowledge experience and talents may lead to 
affluence and a vast amount of industry and ability 
t as been devoted to this work Many of the books 
produced are excellent but their very excellence 1 is 
accentuated two unfortunate tendencies towards 
the multiplication of course* and of studies and 
excessive separatism in teaching A reform of the 
school curriculum planned to return once more to 
a conception of the school along simpler and more 
sincere lines would find itself confronted with the 
fact that the means of instruction provided by the 
text book publishers and the text book writers and 
accepted by the authorities are small doses 
a 1 ministered at fixed times from stated text books 
This pigeon holing system under which the pupil s 
separate unrelated studies neither interest him nor 
give him a perspective is of course not peculiar to the 
United States nor are there wanting systematic 
attempts to displace it there It is by way of revolt 
against it that the project method is now being 
encouraged in America especially in elementary 
schools 
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Societies and Academies 

Sydney 

Royal Society 0! Now South Wales June 6— Mr 
R H Cambage president in the chair — A L 
Kroebor Relationship of the Australian languages 
Native terms for a number of fundament'll concepts 
chiefly names of body parts were transcribed into 
a standardised orthography and the data for each 
concept were enteied on maps Schmidts funda 
mental sepiration of South and North Australian 
languages seems unnecessary The languages are 
divided into groups 8 southern and 7 northern of 
11 stems each appears m a majority both of northern 
and southern groups and each of 22 others m at least 
two southern and two northern griups Genetic 
unity of all Australian languages seems probable — 
J Read and G J Burrows Note on the dilution 
of ethyknebromonydrin with water When ethylene 
bromohydnn is diluted with water a continuous 
absorption of heat occurs until a dilution of about 
80 per cent further dilution from about 75 per cent 
to 10 per cent is attended by a continuous evolution 
of he it Upon reversing the process an initial positive 
therm il effect is followed by a neg itive therm ll effect 
The volume of the solution is always less than the 
combined volumes of the two components at 20° 
a maximum contraction of 1 07 per cent occurs at 
a concentration rf 50 041 per cent corresponding 
closely with the ratio iC,H,OBr 711,0 Density 
and viscosity me lsuremcnts aflord no indication of 
hydrate formation — G Taylor The warped littoral 
around Sydney Pt 1 Ihc region within one 
hundred miles if Sydney is dominated by waips to 
the north west and so itli Of these the well known 
Blue Mo intain monocline is the largest The area 
is subdivided into 15 geographic regions symmetrically 
arranged about an east west axis through Botany Bay 
The central portion forms a stillstvnd bounded 
to the west by three silt lakes along the Nepean 
The c lastal features are ilso symmetrically arr inged 
Poll Hacking is 1 geographic parallel to 1 ort Jackson 
as Ulawam is to the Tuggerah coast Sydney is 
unique in that a city c f 1 million people is surrounded 
on ilmost all sides (at 50 miles distance) by 1 belt 
of country with scarcely an mhibitant Inis is a 
result of geographic controls — A R Penfold and 
R Grant 1 he gemucid il values of the principal 
commercial eucalyptus oils and their pure active con 
stituents with obscrvitions on the vilue of con 
ccntrated disinfectants From commerci il eucalyptus 
oils »nd also the waste products obtained therefrom 
after rectification cheap disinfectants having a high 
germicidal viluc cm lie manufactured The crude 
oils give coefficients varying from 5 to 12 while the 
pure constituents varied from j 5 up to 22 3 The 
germicidal activities of the cr ide oils is due to certain 
aldehydes alcohols and phenols M Henry and 
W I Hindmanh Slypandra glauca (a suspected 
poison plant) Experiments on thirty two inunals 
of five species earned < ut in five different months 
and over a space of three yearn were entirely negative 
Sheep fed solely on Slypandra glauca for twenty five 
days remained perfectly healthy 

Cape Town 

Royal Society of South Afnea June 20— Dr A 
Ogg president m the chair — Sir Thomas Muir Note 
on the successive differentiation of a product of linear 
functions — J Stcph v d Lmgen The differential 
bactencidal effect of the \ lsible spectrum 1 he author 
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discussed the results of Bie Marshall Ward Downing 
and Russ and also those obtained by Bayne Jones and 
himself In the work of these investigators the tech 
mque was to expose a culture for a given tune and then 
to incub ite it for 24 hours or more On the results of 
the incubation conclusions were drawn with regard to 
the bactencidal effect of the vanous regions of the 
spectrum The author desenbed a new method for 
studying the bactencidal effect h liters were placed 
m front of a senes of small boxes (chalk boxes) each of 
which contained four nutnent agar slopes After in 
oculatmg the slopes with bacteria they were placed in 
the boxes which fitted into an incubator In front of 
the incubator rows of tungsten lamps were placed so 
that the distnbution of light was uniform on the cul 
tures By adjusting the mAMy of the light to a 
suit ible \ olue the inhibitory and bactencidal effects 
of the vanous regions of the spectrum could be studied 
as well is the effects of total illumination and total 
darkness — J P Dalton On the attraction coefficient 
for substances of low critical temperature Some years 
ago the luthor found the dependence of van der Waal s 
a upon temperature for isopentane using Youngs 
saturation data but at the time sufficient saturation 
d ita were not available for testing the law of depend 
ence for other substances bince then the bruhint 
researches of hamerhngh Onnes and his collaborators 
at I evden have made available accurate saturation 
d ita for other substancos of low critical temjierature 
and their results have been used to determine the con 
stants of the above relation for argon oxygen nitrogen 
ind hydrogen I or these four substances a can well 
be represented as an expc nential function of the tem 
pemture and the agreement between the values of a 
calcul ited from the experimental data and those 
> lelded by an equation of the type log a = a / 9 T is very 
goxi— C V» Mslly X rays as a means of detecting 
imperfections in fruit An effort to find an infallible 
means of detecting internal defects in export fruit 
lc 1 to a tnal with X rays Radiographs reveal the 
internal structuie in detail The ensemble of sound 
fruit is harmonious whereas defects cause conflicting 
shadows to appear in the radiograph The presence 
of fungal or bacterial organisms which produce dec iv 
is indicated in the radiographs by structural details 
being more cr less obscure This makes it possible in 
pathologic il icse irch to determine with a great deal 
of certunty whether or not any given fruit that is 
to serve as a culture medium is sound and ilso to 
lccord the progress of the organisms by means of 
radiographs it regular intervals The practical 
application to fruit inspection depends on satis 
factory visibility on the fluoroscopic screen being 
itt unable 
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The Adaptatiomu Machinery concerned in the Evolution of Man’s Body 1 

By Prof Sir Arthur Keith. F R S 


Introductory 

T ELEOLOGY, a word so familiar to readers of 
the woifes of Archdeacon Paley and of Sir 
Charles Bell, has disappeared from the vocabulary of 
scientific men Darwin killed it , he put an end to 
natural theology and to Bridgewater treatises Yet 
all those wonderful contrivances which Paley culled 
from the animal kingdom remain true , they are facts 
which have to be explained The human hand is, as 
Bell maintained, a most effectively designed structure 1 
a modem evolutionist can still study with profit the 
account he gave of the mechanical contrivances to be 
seen m every part of the human body* Modem 
discovery has served but to heighten our sense of 
wonder at the ingenuity which Nature has lavished on 
the human body The means she has installed for 
fighting infection and internal disorders are almost 
beyond belief In complexity and in efficiency of 
design the human brain far excels any invention or 
organisation the most fertile imagination of man has 
yet conceived Fngineers, in designing all their con 
tn vances, ensure stability during emergencies by 
allowing a “ factor of safety ”, in all systems of the 
human body the “ factor of safety ’ is more than 
ample In this respect the human body has been 
made almost " fool proof ’ 

If, then, teleology has disappeared from our evolu 
tionary vocabulary, its substance remains , we have 
still to find a rational explanation for the manifest 
contrivances of the human body , a “ doctrine of 
adaptation to purpose ’ is still a necessity The 
follower* of Paley had an easy task , they had but to 
wave a theological wand, and the origin of all of 
Nature’s contrivances was instantly explained But 
we followers of Charles Darwin have a much more 
laborious undertaking m front of us , we have to 
discover and demonstrate m the body of man, in the 
developing embryo, and in the growing child the 
actual machinery which has wrought its marvellous 
and purposive organisation In this lecture, given in 
memory of Huxley at his old hospital and school, I 

* Th* nth Huxley Memorial Lecture driivtnd at Chariot Crow Hoaptnl 
Madl o a l Sahool on J —y -7 

• The Hand ttaMeetefem and Vital Bodo*manti aa evmdnf Darifn 
I ra don iBu 

_ • nhntnuooa of Paley > Natural Thaolofy Aa Appeodli to Lord 
Bnxafbam 1 odliioe 


propose to see how far modem discovery has revealed 
the nature of the adaptations} machinery of man’s 
body 

Huxley as Human Anatomist 

Of all the men who stood round Darwin as helpful 
critics, Huxley has come out best , time has upheld 
his judgments and shown that when he doubted he 
had the intuition of genius His opinions concerning 
the evolution and adaptations of the human body are 
of particular value, for, at two periods of his career, 
he was a close student of human anatomy The first 
of these was spent in this school, from 184a to 1846, 
when he passed from his seventeenth to his twenty- 
first year, and qualified for the practice of medicine 
Then, after sailing the high seas of zoology for a dozen 
of years, he again made the human body one of his 
mam themes of interest, and it remained so for a penod 
of fully twelve years — from 1858 to 1871 — when he 
again returned to the larger problems of zoology and 
evolution No doubt his return to the study of 
man’s body in 1858 was to correct certain doctrines 
which Owen was promulgating concerning it, and to 
support Darwins Ongm of Species,’ which was 
issued at the close of 1859 

Huxley on Teleology 

How, then, did Huxley explain the origin of those 
excellent contrivances in the human body which had 
commanded the admiration of so many generations of 
inatomists ? It was not until 1876, when he was m 
the fifty first year of his age and at the zenith of lus 
intellectual power, that he gives us a glimpse within 
his mind and permits us to see how he viewed teleology 
— the science of adaptation In the earh spring of 
1876 he gave a lecture in Glasgow, selecting the 
hand as his subject— the text which had served Sir 
Charles Bell for a Bndgcwater treatise How had 
man come by his hand ? By what evolutionary means 
had the clumsy climbing anthropoid hand become the 
dexterous grasping hand of man? If Huxley had 
believed, as Lamarck, Spencer, and Darwm did, that 

functionally wrought ” modifications could become 
hereditary— that a simian stock, were it to use its arms 
and hands as man now uses his, would in the course ol 
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many generations come to have human hands and I application of Darwin's law of selection Man’s des- 


arms— then the evolution of the human hand was a 
comparatively easy problem At no time of his life 
did Huxley believe that the effects of use or disuse did 
become hereditary In 1890 he wrote 4 I absolutely 
disbelieve in use inheritance as the evidence now 
stands 

Having thus rejected the only known means by which 
useful or purposive modifications of the body tan be 
brought about, we turn with some degree of curiosity 
to his lecture in Glasgow * on the evolution of the hand 
The exact title which he gave to his discourse was 

On the Teleology and Morphology of the Hand 
This is how he approached the problem of adapta 
tion 

To he a teleologist and yet accept evolution it 
is only necessary to suppose that the original plan was 
sketched out — that the purpose was foreshadowed in 
the molecular arrangements out of which the ammals 
have come Then twelve years later (in a letter to 
Romanes in 1888) he wrote* It is quite conceiv 
able that every species tends to produce varieties 
of a limited number and kind and that the effect 
of natural selection is to favour the development of 
some of these while it opposes the development of 
others along thexr predetermined line of modification 

Huxley as an Evolutionary Predestinarian 

Thus it will lx. seen that Huxley, on the evidence 
then at his dispos.il, had come to the startling con 
elusion that the shiping or controlling forces which, 
in due season were to give man his hand lay latent in 
the germ plasm of that simian stock which ultimately 
blossomed into human and anthropoid shapes The 
evidence which forced Huxley to take up the position 
of an evolutionary predestinanan must have been 
indeed cogent Only a few yeirs previously (1868), 
Sir Richard Owen had given utterance to a somewhat 
similar belief when he wrote 7 Generations do not 
vary accidentally in any and every direction, but in 
preordained definite and correlated courses Huxley, 
as was afterwards the case with Weissmann believed 
that the creative machinery of evolution lay in the 
womb of the „erm plasm 

Modern Predeterminists 

Manifestly, if the evolutionary fate of man is already 
determined by the properties of his germ pi ism, as 
Huxley believed, it is a truth of the utmost consequence 
to medical men We cannot, if this be true in any 
way control the future of humanity, except by the 

4 Life and Letter* by bis sao Lsontrd Huxley 1900 vol * p *98 

• L h> and Letter* vd i p 4ti I hxre been unxble to obU n any 
publ shed vr unt of tbu lecture save that given by Hr Leoaerd Huxley 
in the Life en 1 Letters 

• Lite oi d Letter* vol s p jW 

• Aneton y oi Vertebrates, vol J p 80S 


tiny lies hid in the potentialities of his germ plasm 
Huxley s belief is widely shared by modem students 
of evolution No one has had better opportunities 
of noting how evolution has worked in shaping higher 
mammals during the Tertiary period than Dr H 
Fairfield Osborn, of the American Museum of Natural 
History He finds ample evidence of a “ definite or 
determinate origin of certain new characters, which 
appear to be partly a matter oi hereditary disposition " • 
Hr finds that evolutionary tendencies, like that which 
leads to the formation of hol^Hftd antlers, may lie 
latent in an ancestral stock, and only become manifest 
at subsequent times and in different ways in certain 
of the descendants of that stock That evolutionary 
manifestations of this kind have taken place m the 
evolutionary history of the higher primates— -the group 
to which man belongs — there can be no doubt 

In recent times this conception of evolution working 
out its effects in predetermined directions has been 
forcibly suggested by Bateson In his presidential 
address to the British Association in Australia in 1914 
he expressed himself thus 

If then we have to dispense as seems likely with 
any addition from without we must begin seriously 
to consider whether the course of evolution can at 
all reasonably be represented as an unpacking of an 
original complex which contained within itself the 
whole range of diversity which living things present 
At first sight it may seem rank absurdity to 
suppose that the primordial form or forms of proto 
plasm could have contained complexity enough to 
produce the diverse types of life 
In this passage Bateson plainly suggests that the 
machinery of evolution has proceeded on its way, 
untrammelled by any outward circumstance, right 
from the first appearance of living protoplasm We 
have here the doctrine of evolutionary predestination 
stated in its most extreme form Whether such a 
belief as this of Bateson is well founded or not, it shows 
us that one who has given a lifetime to the study of 
variation and of heredity is of opinion that the evolu 
tionary machinery which has given <nan his brain, 
his hand, his foot, and his posture has worked out its 
effects undisturbed by the surrounding conditions of 
life In brief, functionally wrought modifications have 
had no part m shaping the human body • 

Before proceeding to set out the evidence concerning 
the nature of the machinery which shapes man s body, 
there is another opinion, akin to that of Huxley, which 

■ The Orix n tod Evolution ot Life 1918 p 378 In thii work the reader 
will find referent** to literature bearing on predetenmnam In evolution 

• It 1* unnecessary to five here • 11*1 of the me 1 who have concluded that 
pUnt* *1 d animal* tend to vary in definite direction* whatever be the 
dre instance* in which they ere placed The evidence relating to thii 
matter ha* been very ably summarised in recent time* by L S Rnmall 
Form and Function London 1016 and by Prof R Anthony. Le 
betenmnume at 1 Adaptation Horpbologique Arckieu it Morpioiofit 
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deserve* t^be considered here It was given r by 
Prof G FUMUhith 10 and is founded on a prolonged 
and intimataHidy of the brain of man and of the 
brains of amiflWwhith have a close structural relation 
ship to man * 

And if all the facton in his (man s) emergence are 
not yet known there is one unquestionable tangible 
factor that we can seize hold of and examine — the 
steady and uniform development of the brain along 
a well defined course throughout the Primates right 
up to man which must give us the fundamental 
reason for mans emergence and ascent Thus 
at the dawn of the Tertiary period there were 
developed the germs of all the psychical greatness 
which in the million or so of years that have followed 
culminated m the human mind 

Without a doubt the brim of the great inthropoids 
is but an elaborated edition of that which serves the 
needs of monkeys and in turn the hrun of min 
while framtd on exactly the same plan as thit of the 
grtat anthropoid far transcends it in implexity cf 
elaboration In the evolution of these thru, stages 
represented ly the brains of man anthropoid and 
monkey w< art witnessing not an unpacking but in 
ever mere tsing degrei of spcual sation as von Bur 
and Spencer recognised 1 mg ago In the organisation 
of the brain of the monkey we see something which is 
comparable to the civilisation of a prunitve people 
such as the aborigines of \uslral a in that of the 
anthropoids one which may It compared with the 
life led by a semi civilised pec pit such as the natnts 
of the Congo while in the human brain wt rca h a 
stage of complexity represented by the highest modem 
civilisation Whether we speak of br uns or f uv ills a 
tion the machinery of tvolulicnmusi lx. of an inabg us 
nature in both of them What is the nature f this 
machinery ? 

UOW AdAITATIONS APPFAR DC RIN( THE 

Dlvuopment of thp Fmbryo 

Since the time of Darwin and of lfuxley our know 
ledge of the factors which take a part in ontrolling 
the development and therefore the ev ilutioh cf the 
brain and of its appended sense organs, such as the 
eye the car and the nose has entered a new phase 
We shall take the formation of the eye as our first 
example because m design and execution it far excels 
any camera yet invented it has been the theme of 
manv a teleological sermon and a consideration of Us 
development will take us right to the heart of our 
subject — the origin of purposive or adapted structures 
After the publication of the Origin of Species, 
Mr J J Murphy of Belfast cited the eye as a structure 
which could not be accounted for by any theory of 
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selection then propounded It is probably no 
exaggeration to suppose wrote Mr Murphy 

that in order to improve such an organ as the eye 
at all it must be unproved in ten different ways at 
once and the improbability of any complex organ 
bung produced and brought to perfection in any 
such way is an improbability of the same land and 
Itgree as that of producing a poem or a mathematical 
lemonstration by throwing letters at random on a 
table 11 


Darwin with that customary candour which regu 
lated his search for truth quotes in full this cogent 
and to my way of thinking just criticism and Darwins 
reply was that the eyes of men as of animals did show 
slight degrees of individual variation and that he 
>uld conceive the twilight eye of the owl or of the 
Umur as having arisen by a selection and u cumulation 
f these minute variations Mr Murphy modestly 
stimated the parts of the eye which must undergo a 
imultaneous m xhfiralion if sight was to remain 
efficient as ten in number he w mid have been inside 
the mark if he had said ten thousand Wc cannot 
neuve how the countless clemtnts which go to the 
nstructicn of an eye i in assume their appropriate 
pla c form and fun ion unless wc postulate a 
n aehmery which re„ul ates the devcl ipmcnt and growth 
f every me f them 

The existence of sutli a machinery was made evident 

I y experiments on tadpiles earned out by I)r W irren 

II Lewis at Baltimore from 190^ onwards 11 lhc 
ptic cup which ultimately forms the retina of the 
ve grows out from the wall of the brain towards the 

embryonic skm or ectoderm When this cup comes 
nto contact with the citoderm the overlying eclls 
ltgin to proliferate and arrange themselves so as to 
f rm a transparent or crystalline lens Dr Lewis 
ir insplanted the outgrowing opti cups f tadpolts and 
f und if they were placed under the ectoderm of the 
neck or of the I elly that the result w is the same an 
optic cup caused the overlving c utane ms cells to alter 
their nature and form 1 lens Dr Lewis realised the 
s gmficanee of his diseov erv in the developing embryi 
ilthough only of certain species one group f living 
ells can enslave and ontrol the behav lour of another 
croup He gave us a glimpse cf the kind cf evolu 
tionary machinery employed in fashioning a highly 
purposive structure such as the eve Am one who 
li is followed the succ ess with whkh physi ists have un 
ravelled the structure of the atom in recent years will 
not despair of an equal success attending the efforts of 
embryologists to uncover the means by which one 
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group of embryonic cells regulates the growth of a 
neighbouring group 

Our knowledge of the machinery by which the 
growth of embryonic tissues is controlled and shaped 
is likely to increase rapidly for in recent years em 
bryologists have copied the methods invented for the 
study of bacteria, and have succeeded m growing the 
live tissues of embryos in artificial media It has 
been proved time after time that the epithelial cells of 
an embryo, such as the living cells of renal tubules, if 
grown apart from other cell> spread outwards m a more 
or less disorderly manner , but if connective tissue cells 
are added to the culture, then the epithelial cells form 
orderly ranks, just as they do in the kidney tubules of 
the embryo u Carrel M found that the juices of em 
bryoiuc tissues contain substances which cause cultures 
of living cells of any kind to proliferate rapidly and to 
continue alive for an endless senes of generations 
Thus it will be seen that the machinery which regulates 
the behaviour of groups of cells within the body of the 
embryo is one of the utmost complexity and yet is of 
a kind which can be handled and studied by biologists 
Nor can we doubt for a moment that the machinery 
of development and of growth which we find at work 
in the embryo is also the machinery of adaptation and 
of evolution In every phase of the development and 
evolution of the human hand we see this adaptational 
machinery at work 

Behaviour or Young Nerve Cells 

There is no need to tell even the uninitiated that 
the brain and nervous system of man comprises many 
thousands of millions of microscopic units or nerve cells 
Pach unit of the brain has its appropriate place in a 
tremendously complex system and has its special duty 
in dealing with the tide of messages wluch flood that 
system m every hour of conscious and subconscious life 
When a child is bom ill the nerve centres which regulate 
the complex apparatus of brei thing start mto instant 
and efftetivt operation When the mother s teat is 
placed withm its lips the nerve centres which regulate 
this intricite senes of a< tions start to work as if they 
had served an apprenticeship before they appeared in 
the orderly development of the babe s nervous system 
We cannot yet explain satisfactorily the means by 
which suih really marvellous evolutionary results 
have been reached, such as reflex nerve centres, ready 
for action at the moment of birth but at least we can 
cliJrc^to have before us a prospect of giving a rational 
account^Lhow the various groups of nerve units are 
assembled scN^ to give a functional result 
Our presenakn°wledge of this matter is largely due 
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to the researches of Dr Anens Sappers u of Amsterdam 
and to investigations made by his pupils Nerve cell 
may not remain in the sites at which they are developed 
in their younger stages they have the power to migrate 
Dr Kappers found that a group of embryonic nerv 
cells or neuroblasts, which are afterwards to control 
definite sets of muscles and therefore to be concerned 
in carrying out certain actions of the body, migrate 
towards the sources of their information Those 
young executive nerve cells take up their permanent 
stations at points most suitable for the performance 
of their life s work If we conce^^W mob of war- 
seasoned men to deploy automatically and to take up 
effective battle stations we have before us a picture 
of what is to be seen taking place among the nerve 
cells in the brain of the growing human embryo 
Dei eloping nerve cells send out processes which effect 
unerring contacts with other distant cell groups of 
the body Dr Davidson Black 1 * found that certain 
cell groups on the cortex of the brain proceeded ui 
their development only if the processes of another 
distant group of cells had entered mto contact with 
them We have here another instance of one embryo 
logical group of cells determining or controlling the 
development of another group Enough has been said 
to show that the machinery which regulates the 
development and growth of the brain is one of the 
utmost complexity We have no reason to suppose 
that it is of a kind which lies beyond the comprehension 
of the human mind, although it may take centuries of 
neurological inquiry to lay bare its nature The one 
point we arc certain of is tint the factors which regulate 
the development growth, and arrangement of the 
countless units of our nervous system do work m such 
a way as to produce an t ffective functional result 

The Evolution of Miscuiar Adaptations 
In no system of tlie human body do we find more 
instructive examples of mechanical adaptation than 
in the muscles wluch carry out the movements of our 
bodies and of our limbs The nature of the machinery 
involved m the elaboration of muscular adaptations 
may be illustrated by the development of muscles 
which guard the mouth eye nose, and ear, and are 
concerned in expression The bud which gives rise 
to the muscles on one half of the face begins at one 
localised site of the human embryo a site in the 
embryonic neck, marked by the hyoid arch Prom 
this site the young muscle cells or myoblasts migrate 
outwards, over the neck and scalp, round the ear, eye, 
nose, and mouth , as they reach their destinations 
they fall mto ranks and take up such positions as permit 
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them, when fully differentiared, to perform effectively 
their respective functions The influences which con 
troV their movements -and regulate their dispositions 
We do not know as yet But whatever the nature of 
these regelating forces may prove to be, we can see 
that they are exactly of the same kind as those which 
control the differentiation of facial musculature in 
monkeys and anthropoids The degree of differentia 
tion of the facial musculature of man is but the final 
stage of a continuous senes of evolutionary forms to 
be traced in the faces of monkeys and anthropoids 
The elaboration of the facial musculature runs more 
or less parallel to the elaboration of the brain 

The manner in which muscular adaptations arise 
may be better exemplified if wc take a muscle which 
is concerned in purely mechanical actions, such as the 
latusimus dorm This muscle is concerned m pulling 
the upper arm backwards as in rowing It works in 
the human body from a wide firm base, placed in 
the lower part of the back— one which extends from 
the sixth dorsal spine to the crest of the ilium As 
points of origin it also utilises the lowest three or four 
nbs and occasionally also the lowtr angle of the scapula 
This muscle, occupying the lower half of the back 
makes its appearance in the human embryo m the lower 
part of the neck, just below the embryonic shoulder 
blade By the end of the sixth week of development 
the army of cells which compose the muscle lnvc 
extended or migrated downwards as far as the fourth 
rib, reaching the twelfth nb about the seventh week 
and the iliac crest by the time the human embryo is 
two months old ” The success with which the develop 
ing muscle cells reach their ultimate destinations is one 
of surprising accuracy, they may take hold of a spine 
or a nb too far up or too low down, but the total result 
is always one wiuch makes the whole muscle into an 
effective mechanical engine Such variations may 
make the muscle a little less or a little more useful to 
the individual The young muscle cells, when they 
have reached their definitive sites, arrange themselves 
in semed .ranks, each rank hitched directly or indirectly 
to the lever through which the collective army of cells 
exerts its strength 

Now, this muscle has almost the same attachments 
in the gonlla and chimpanzee as in man , there is a 
greater range of individual variation in its points of 
origin , the marksmanship made by the migrating 
myoblasts is less accurate than in man In the orang 
this muscle obtains no direct origin from the nbs, 
while m the gibbon five or six nbs are seized In the 
gibbon, however, there 11 no direct muscular origin 
from the crest of the ilium In the old world monkeys, 
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and also m dieir American cousins, the ongin of the 
Utissimus is restneted to the lower three or four dorsal 
spmes, the ongm from the iliac crest is slight or in 
direct , while the fibres rising on the side of the thorax 
are not directly attached to the nbs Very occasionally 
one sees fibres nsing from the lower angle of the 
scapula of monkeys, a variation in attachment which 
has become very common in man In these vanations 
of attachment we arc seeing evolution at work, and 
1 cs machinery lies in the forces which regulate or control 
the migratory movements of the young muscle cells 

Injluencb or Nerve connections 

It is true that nerve fibres have entered, and formed 
a umon with, the muscle mass in the neck before 
migration has set in , the nerves are earned along 
by the migrating muscle horde , differentiation of the 
muscle fibres begins at the point at which the nerve 
enters the muscle mass When muscular fibres are 
fully differentiated they depend on their union with 
nerve fibres for a continuance of thur health and life 
But the migratory impulse, be that impulse what it 
may, lies not in the nerve union but in the muscle 
( lements themselves, for Ross G Ilamson 18 found, if 
the limb of a developing tadpole were deprived of its 
nerve supply, the muscles still became duly differentiated 
in their usual stations 

Adaptations may appear first as occasional 
Variations 

Let us take another example to illustrate the manner 
in which a new muscular feature has been evolved in 
man’s body The muscles of the calf of mans leg 
have taken on an enormous growth to raise the heel 
in walking The structure of the deeper muscle of 
mans calf, the soleus, has taken on an extremely 
complex and efficient arrangement of fibres, its 
ongm from the postenor aspect of the bones of the 
leg is particularly extensive In all dog like or prono* 
grade apes this muscle has a narrow ongm from the 
smaller bone of the kg, the fibula, and this is also 
usually the case in the orthograde apes, or anthropoids 
In man the ongm of the muscle has undergone an 
extension, € large part migrating from the fibula and 
obtaining an extensive attachment to the tibia But 
this extension to the tibia which is constant in map 
occurs as a frequent variation m all the anthropoids 
Out of 8 gonllas examined, 3 had a tibial ongm lor 
this muscle , this was also th$ case m a out of n 
chimpanzees, 1 out of 8 orangs, and a out of ia gibbons 
In the anthropoids there is a tendency for the soleus 
to extend its ongm to the tibia , m man this tendency 
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has become a fixed habit This is but one instance 
of what is often to he observed m the study of human 
evolution, where an occasional sanation in apes has 
become the established form in man 

How has this tendency to vary in a definite direction 
arisen > It is a direction which im reases the functional 
efficiency of the human leg Has this tendency arisen 
in apes as a result of the manner m which they climb ? 
Or is it, as Huxley would have us infer, a tendency 
which is inherent in the developing solcus and has come 
into existence under the influence of some unknown 
factor which regulates the developmental movement 
of muscle cells ? I think tliat Huxley s interpretation 
is the true one 

Let us take another example Under the skin of 
the sole of man s foot lies a must lc known as the 
short flexor of the toes In man til its four bellies, 
designed for the outer four toes hue a solid Iwisis of 
origin on the hone of the heel , from such an origin 
the collective muscle can phy a helpful part in main 
taming the arch of mun s toot Now in the monkey’s 
foot while the muscle for the second toe irises from 
the heel the muscles for the three outer toes retain 
a primitive origin from in adjacent surface provided 
by moving tendons In tilt gibbon it is usual for the 
muscle of the third as well is of the second toe to 
have moved its origin to the heel m the great anthro 
poids particularly m the or mg the muscle of the 
fourth toe has also left the tendon and migrated to 
the heel in man ill four have moved Here wc ste 
a human iharaiter irising as the culmination of a 
tendency which can lx observed, to a greater or less 
degree in the feet o! all those animals which are most 
closely related to man, yet more primitive than him 
in structure Hit migration of origin, on the part 
of the embryonic muscular tells is of a useful or 
purposivt kind Wc cannot avoid the conclusion that 
the growth and development of young muscle cells 
arc controlled by influences or means which work 
towards 1 func tional result 


Ths Oriiin or a Miscli prciLiAR to Man 
M an possesses a muscle which is peculiar to himself 
—the peroncus tertius — and it will htlp us to under 
stand how new structural features have been, or are 
being, evolved if we note the manner in which this 
muscle makes its appearance during the development 
of the leg and foot of the human embryo The 
peroneus tertius raises the outer border of the foot 
and assists in applying the sole of the foot to the 
inequalities ol the ground in walking If we examine 
a hundred human legs we shall find ninety m which 
the peroneus tertius is a complete and separate muscle, 
but in the remaining ten We shall find some in which 
it is separated only to a greater or less degree from an 
adjacent and older muscle, the long extensors of the 
toes, and some in which it is quite unseparated from 
this muscle, as is the case in the kgs and feet of 
anthropoid apes In the gonlla one notic es occasionally 
a tendency for the outir fibres of the tendon going to 
the fifth or small toe to stray or migrate towards the 
outer border of the foot When w e turn to tlte develop 
mg leg to ascertain how this new muscle makes its 
appearance in the human embryo, we find, towards 


the end of the second month of development, that the 
mass or colony of muscle cells which are to extend the 
toes, becomes separated from the common extensor 
muss of the leg, and that, in turn, the muscle cells 
w Inch are to form the peroneus tertius separate or are 
deft from the outer side of the long extensors of the 
toes— from the part concerned in extending the little 
toe and uuidcntilly in turning upwards the outer 
border of the foot The peroneus tertius represents 
a colony of muscle cells which have broken away from 
the parent muscle — the long extensor of the fifth toe 
The tendon fibres liave broken away from those going 
to the toe and migrated back wards along the outer 
border of the foot, thus giving -^DHPan advantageous 
position for the performance of their function in 
walking 

Weh ive here all the properties manifested hy develop 
mg muscle masses- a power of cleavage or separation, 
and a powtr of migration What causes these outer 
muscle cells which are destined to act on the most 
extern il of the digits to breik from the parent mass 
and assume i sep irate functionil identity? I agree 
with IIuxlcv that there arc no grounds for believing 
that the brhaviour of tmbryonir muscle cells is in 
any wiy influenced by experiences gained by adult 
muscle fibres When vertebnte limbs came first into 
existence the muscle colonics which deployed to form 
the extensors of the toes grouped themselv es so as to 
get a functional result In the case of the outer toe 
there was a double function the extension of the toe 
and the cvcrtin p of the foot In thL human foot the 
muscle cells which evert the foot have sepirated them 
selves from those which extind the little toC The 
evolutionary machinery lus m the behaviour of the 
embrvome muscle cells or mv oblasts 


Instancfs or Paraiih Inheritance 
let me cite two othtr examples which go to show 
that myoblasts possess evolutionary tendencies which 
work towards a purposive or functional end The 
mterosseus muscles of the hand and foot of monkeys 
arise, not from the adjacent surfaces of metacarpal 
and metatarsal bones, os they do in man, but from the 
liases of these liones, in the palm of the hand and sole 
of the foot In the human embryo the mterosseus 
muscles appear in the same palmai position as that 
which is retained in monkeys In the most primitive 
of anthropoid apes — the giblxin, and also m the highest 
of South American monkeys — the howler monkeys — 
Atelcs — the origin of the mterosseus muscles have 
migrated so as to take a partial hold of the adjacent 
surfaces of the metacarpal and metatarsal bones In 
the great anthropoid apes— the gonlla, chimpanzee, 
orang— and in man, these muscles have sunk in between 
and seized the adjacent surfaces of the metacarpal 
bones of the hand and metatarsal bones of the foot 
This migratory tendency has seized upon, or become 
manifested m, the muscles of the hand as well os in 
those of the foot, although these members are subject 
to different functional influences We can account 
for such evolutionary manifestations only by supposing 
that in a remote common ancestor of afl the members 
of the higher primates there was a latent tendency 
in the myoblasts of the mterosseus muscles to deploy 
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and group themselves m anew way, one which gave a 
better functional result 

Another striking fact is that the muscles which have 
become reduced or vestigial in man have also become 
reduced and vestigial, although usually to a less 
extent, in the anthropoid apes All of these muscles 
plantam, palmans longus, psoas parvus latissimo 
condyloideus, omo cemcahs, etc , are la d down in a 
normal way during the development of the embryo 
after being laid down retrogression sets in We lnvt 
here again to deal with functional tendcnces The 
machinery of reduction is resident m the pro< esses 
which govern the development of structur'd systems 
in the embryo As W Roux supposed, there may lie 
a struggle for survival between the system of cells 
which make up the body of an embryo 

Th* Adaptation al Proirrties os Bond ( ills 

By the fourth month of totil life joung nerve cells 
and young muscle cells have taken up the r definitive 
position and arrangement On the other Innd white 
blood corpuscles ret tin all through the life of the 
individual the migratory power which is lost by mest 
other cells of the body early in total 1 ft lht cells 
which lint blood and lymph vessels and tl >sc wh h 
lint the peritoneal and pleural cavities 18 retun all 
through life i power to proliferate and produce new 
tissues which are of a purposive kind Such cells 
retain the chief characteristic of tmbnon c cells the 
power to arrange themstlves os part of i lunctional 
complex Bone cells, also retun powers cf purpisivt 
artion Nothing is better known than th it if a lxinc 
of a rickety child bends under the weight of the bod) 
the hone tills lying in its concavit) will pr lifer ite 
and build a buttress to strengthen the shuft It i 
not neccssiry for us to speculate here as to the cxi t 
stimuli which < ausc bone tells to Ijehnve m this manner 
it is enough for our present purpose to note tliat they 
react to fulfil un end necessary for the occasion 10 

John Hunter discovered the remarkable power 
whith lione cells possess to remodel txines during 
growth While bone cells are building at one part 
of a bone, they are at another part of the s imt bone 
busily engaged in taking down their previous handiw ork 
The coordinated manoeuvres of the irmics of bone 
cells concerned in the growth of the jaws and eruption 
of the teeth are extraordinary When teeth art 
erupting and also long after they are out their Ixmy 
lockets are being constantly altered and remodelled 
by the hundreds of thousands of osteoblasts embedded 
m the bone surrounding the dental roots While 
new bone u being laid down on the outer side of the 
]aw under the gum, the corresponding bone on the 
inner side of the gum is being absorbed But in the 
tooth socket itself the opposite is happening new 
bone » being laid down on the inner side of the tooth 
socket, while it is being removed from the wall forming 
the outer side of the socket New bone is being laid 
down under the roots to that the socket as a whole is 
being raised and moved m an outward direction 
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The crowd of osteoblasts mvolved in this operation 
are clearly co ordinated in their action , they move 
on towards a functional result Although we do not 
know the exact means by which their aetton is co- 
ordinated we have, m the qualities and tendencies, 
possessed by hone cells part of the machinery of 
evolution ( artilagc cells during embryonic life, 
must be to ordinated in their growth and arrangement 
fn the foetal hand we find they have fashioned the 
joints to meet the needs of the muse les which act on 
them thus permitting harmonuus movements of the 
wrist and digits llic development and behaviour 
of embryonic cartilage cells constitute pirt of the 
machinery of human evolution 

Co ORDINATION IN THF CjROWTH Or BoNI 

Muscis and Nlrvt Tills 

I have dealt with the lieliaviour cf young cells of 
bone muscle and nerve centres in the developing 
embryo in order that we may appreciate the torn 
pit xi tv of the process involved in producing a new 
structural idaptation of the hum in laxly Vihcn we 
sit up or wall our vcrtibre are Inline cd one upon 
another by means of a complex strus ol muse Its ae ting 
upon an equally rompltx scries of levers the whole 
controlled by intricate groups of nerve cells situated 
in the spinal cord uid brain The m itomual tv id 
cnee* 1 ltavcs us m no doubt tlurt tht spinal mcch inism 

f man has been evolved from one very similar to that 
now seen in the anthropoid ipes Indttd in the 
young chimpanzee and gonlli many of mins spinal 
udiptations are ilreadi present In the evolution of 
a human from an anthropoid spine we hive toeoncuve, 

(1) that the multitudes of bone tells involved in the 
building of vertebral processes of the embrvo wen so 
influenced in their ope rations that the Itvtrs they 
built were altered in strength, inclination and form , 

(2) the countless myruds of myoblasts involved in 
the formition of the spinal musculature wtre so 
influenced that thty took up ntw positions and effected 
new combinations (3) the cartihge ctlls whith mould 
the contours of the intervertebral joints wtre moved 
to alter the shapes of the urtnulir surfaces so as to 
provide the needed contours, (4) the nerve (ells of 
the spinal cord and brain, presiding over the reflex 
ind voluntary movements of the spinal muscles, had 
to undergo increase in numliers, rearrangements m 
grouping, and readjustment of contacts Wc have to 
postulate that in the human embryo there exists a 
machinery which co ordinates the development and 
growth of all the diverse hordes of embryonic cells 
concerned in the formation of man s spinal mechanism 
and causes them to move in a direction which, at all 
stages of evolution, yields a harmonious functional 
result 

Thiory of Hormonfs 

There is only one theory which affords a rational 
explanation of how such complex adaptations ran be 
brought about — the theory Of Hormones postulated 
by Starling in 1905 * Although Prof Starling devoted 
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the greater part of his Crooman lectures to demonstrate 
the part played by chemical substances or hormones in 
co ordinalmg the functions of the body he clearly realised 
that hormone control formed the basal machinery of 
ail evolutionary processes in the animal kingdom 

In the lowest organisms such as the bacteria 
and protozoa the only adaptations into which we can 
gain any clear insight are those to the environment 
of the organism and in these cases the mechanism 
is almost entirely a chemical one In the 
lowest metazoa such as the sponges there is still no 
trace of any nervous system The co ordination 
between the diflerent cells of the colony is still 
determined by purely chemical meins If as 
I am inclined to believe all the organs of the body 
are regulate 1 in their growth and activity by chemical 
mechanisms similar to those i have described an 
extended knowledge of hormones gives complete 
control of the body 

We are justified, on all grounds, tn looking upon 
the human embryo in the e irlier st iges of its develop 
mg as a 1 olony of protoplasmic units or i ells, organised 
under a system of government controlled by hormones 
b ach memlier of the colony, we must suppose, has the 
power of circularising by means of the hormone 
postal system some or all of the other members of the 
colony in such a wiy as to notify its needs and compel 
their < 0 oper ition With e ich step in the differentiation 
of the embryonic tissues there must be a further 
clabor ition m the hormone system of mtenommumca 
tion and government until the foetal stages are readied, 
when the growth regulating substances liec ome installed 
in special controlling c entres represented by the glands 
of intern il secretion — the pituitary, adrenal, thyroid, 
etc Wc know that juices expressed from embryonic 
tissue contain substini es which stimulate the prolifera 
tion and growth of living tissues, we know from 
observations already cited that one group of embryonic 
cells can control the manner in which another group 
develops, but wc have to admit also, that our know- 
ledge of the action of hormones in fashioning the growth 
of organs is still in its infancy The vista presented by 
this unexplored field of knowledge is infinite in extent 
and complexity, and will provide embryologists with 
many centuries of labour Their labour will reveal m 
full the true nature of the machinery which underlies 
the production of structural adaptations which occur 
in every port of the animal body in every stage of its 
evolution 

The Significance of Ackomfgaly 

A long and close study of the bodies of men and 
women who have been the subjects of that strange 
disorder of growth known as acromegaly, has convinced 
me that the system of hormones, which controls and 
co ordinates the growth of various organs and parts 
of the body is organised, like the nervous system, on 
a reflex basis There are reflexes of growth just as 
there are reflex actions of muscles , both kinds of 
reflexes serve definite purposes in the economy of the 1 
body The glands of internal secretion provide sub 
stances which control the action of organs and of 
parts of the body , they also produce substances ; 
which co ordinate the growth of the organs or parts i 
concerned in these actions In the subjects of acro- 
megaly the pituitary gland is enlarged and its structure 


more or less disorganised , the parts of the body which 
respond to hard tod, such as the hands, feet, and jaws, 
become greatly and irregularly overgrown All the 
systems of the body— muscular, bony, respiratory, 
circulatory alimentary, and renal systems — are in- 
volved , all show an abnormal degree and kind of over- 
■ growth 

We find a clue to most of the growth disorders of 
the human body, such as acromegaly, in a knowledge 
of the mechanism of normal growth Growth dis- 
orders— dwarfism and giantism— are but dwmgements 
of the various parts of the normal machinery of growth 
Sir James Mackenzie regards the symptoms of illness 
manifested by suffering mcn-%fd»women, a» 
rangements of the normal reflex functions of their 
bodies In a like manner we may consider disorders 
of growth, such as acromegaly, as a derangement of 
a normal mechanism — that which co ordinates the 
response made by the various parts of the body to 
exert lse and training When a man passes into tram 
ing, whether it lie to use his hands os a labourer, his 
bireps as. a blacksmith, his legs as a runner, or hw 
arms as a rower— the responsive growth is not confined 
to the muscles of his hand, arm, or leg All the bones 
of the body respond to a greater or less degret , so do 
the heart and lungs, so do all the systems of his body , 
he has to eat and digest more We cannot imagine 
&uth a coordinated functional result being brought 
about one which affects every system of the body, 
unless we postulate a controlling system of hormones 
Nor can there be a doubt that acromegaly, in all its 
stages and degrees, represents a diseased manifestation 
of this ad rotational system 

lo fit all the bits of this puzzle into a connected 
whole we have to suppose that muscles m sustained 
iction do emit certain substances which pass mto the 
emulation and thus reach the pituitary gland We 
have to suppose that in the pituitary these substances 
elicit responses leading to the emission of other sub 
stances which pass mto the circulation and thus reach 
and influence organs which are correlated m action 
with the muscles directly involved We have here all 
the elements of a reflex system — the pituitary serving 
as a chief centre or hormone-brain In acromegaly 
the disordered < ondition of the pituitary leads to a 
flooding of the body with adaptative hormones after 
the most trivial of muscular actions, and hence its un- 
regulated growth • 

B as well's Disosoks 

In the Museum of Charing Cross Hospital, Huxley's 
old school, there is the skull of a boy which shows a 
very instructive disorder of growth It is not a unique 
specimen , many cases of an exactly similar kind are 
known The boy came mto the hospital for treatment 
of a tumour like swelling of the face, for which Mr 
Barwell tied the right carotid artery The boy died, 
and it was found that, on the nght side of hu skull, 
all those structures which are concerned in mastication, 
and only the structures concerned in this function, were 
greatly and uniformly hypertrophied The condition 
was clearly produced long before birth, for all the teeth, 
including those of-the milk dentition, were nearly twice 
the normal size on the nght side of the mouth So 
were the jaws and all the bony struts of the face which 
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support the jaws , to wan the routes of mastication, 
tha tsmporo mandibular joint — in short, all dental, 
tony, muscular, vascular, and nervous structures con- 
cerned m mastication We cannot conceive how such 
disorders of growth could be so sharply limited to a 
single functional system unless we agree that the 
machinery which regulates growth and development 
is organised not on an anatomical, but on a functional 
basis 

USE-INHEIUTANCE 

In the foregoing paragraphs an attempt has been 
made to picture the means by which the development 
and growth of the various cell groups, which make up 
the body of the embryo, are co ordinated and controlled 
Such evidence as we have justifies us m the belief that 
there is an automatic system of control worked by 
means of hormones, and that this machinery, in all its 
variations, tends to produce a functional or adapta 
tioaal result The very important question remains 
to be considered can this machinery, which controls 
the differentiation of the tissues of an embryo, be 
influenced from without? Or does it, as Bateson 
believes, work on towards its destined result, in spite 
of all surrounding conditions and influences ? rhe 
genital glands and their contents, of both man and 
woman, are exposed to all the substances be they 
nutritive or hormomc in nature, which flood their 
circulatory systems In 1906 J J Cunningham** 
applied the theory of hormones to the problems of 
heredity He conceived it possible that the genital 
tells could be influenced, and so altered in their con 
stitution, by hormones thrown off by all the organs 
and parts of the parent body There is no inherent 
physical obstacle to prevent one from entertaining I 
such a belief Such a conception implies the possi 
bility of hormones— function regulating substances 
of a parent coming into contact with and influencing 
the controlling action of the embryonic hormone 
system If it were possible, as is assumed in every 
form of Lamarckian belief, for parent products to come 
m contact with, and thus alter, the machinery which 
controls the growth of the embryo it would be a con 
sequence of the utmost import for mankind By a 
full use of our brains, of our teeth, or of our hands we 
might hope to influence the development and growth 
of the < orresponding parts in our children 

Evidence or thf Tffth 

I have selected the teeth to test the question as to 
the part played by use in the evolution of structural 
adaptations There can be no doubt that the manner 
in which the crowns of man’s sixteen upper teeth fit 
against corresponding surfaces of the lower sixteen 
give us as fine a structural adaptation as we may hope 
to cite Ihere is the additional advantage that, as 
the teeth are the most persistent of fossil remains, we 
know more of this system in the forerunners of man 
and of living anthropoid apes than of any other parts 
of their anatomy Further, in highly civilised races 
teeth are not only more liable to decay and to irregu 
Unties of eruption than in primitive races, but there 
is also, in avilised peoples, a marked tendency to a 
reduction in size and number of the dental senes We 
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see, too, in the evolution of the dentitions of the higher 
pnmates, when the pattern of the enamel changes in 
one tooth, it changes in all of them , if one tooth alters, 
the opposing teeth have to alter m conformity , we 
see that if the dentition strengthens, all the members 
of the senes participate , when reduction sets in, all 
the teeth suffer a reduction m a definite order But 
these changes cannot be due to use, for the crowns of 
the teeth are laid down, and the opposing chewing 
surfaces fully formed, while the dental germs he buried 
in the gums and long before the crowns come into use 
When they do come mto use, the teeth formed m the 
upper jaw possess the exact surfaces needed to oppose 
those of the lower jaw After usage, especially m apes 
and primitive man, the opposing surfaces become 
worn off , if use had any effect here it would be to 
produce teeth with eroded crowns 
It is clear that functional adaptation, so far as 
( oncems the production of teeth, is a property resident 
in the embryonic tissues , the effects of usage m the 
parent can have no influence on the machinery which 
shapes the dental crowns in the mouth of the foetus 
ind infant If this is true of one system of the human 
liody, it is probably true of all other adaptational 
systems —such as the brain, hand, and foot Nature 
would have been foolhardy to entrust the future of 
iny race whatsoever to the voluntary efforts or natural 
intimations of the parents As far as possible she 
seems to have safeguarded thi progenv by isolating 
the gonads from the functional influences of the 
parental body 


The Germ-plasm can bf pfrmani-ntly injirfd 

Yet there is one line of evidence which shows tliat 
the spermatozoa of the male and the ova of the female 
vn be acted on or injured from without Darwin 14 
has related the case of a cow m which one cyt was 
injured when she was m calf The calf was bom with 
the corresponding eye small and blind In more 
recent years Marey *» has recorded an identical result 
in a mare , one eye w is injured when she was pregnant, 
and the foal was bom with the corresponding eye 
small and blind Hitherto we have been .inclined to 
regard such cases as mere coincidences, but the well 
known experiments of Guyer and Smith 96 provide a 
rational explanation The} injected into the veins 
if doe rabbits, about the end of the second week of 
pregnancy, doses of a substance which has a selective 
ind toxu action on the lens of the eye Many of the 
young were bom with defects of the eyes — cataract of 
the lens being particularly frequent When these 
voung rabbits grew up and bred, many of thur young 
sliowed the same defects The developmental dis 
order could be transmitted in the spermatozoa as well 
os in the ova These experiments show that the 
r enn plasm can be reached from without and by 
means of a toxic substance can be permanently injured, 
so that progeny issuing from it will show ever afterwards 
1 characteristic and localised defect Prof (h R 
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Stoc kard 17 induced -permanent changes m the germ 
plasm uf guine 1 pigs by exposing one generation of 
animals to extrenu and continuous doses of alcohol 
Dr J 6 Adami u cites several mstanc es of a similar 
nature and has summed up the evidence relating to 
the inheritance of acquired conditions in the higher 
mammals Many of the cases recorded to prove 
acquired inheritance rehtt to changes which have 
been produced m the skin particularly in its pigment 
carry ing cells On the ev idence which has accumulated 
there is good reason for believing that light can act 
upon epidermal and other elements of the skin in such 
a wuy as to effect c hanges in certain factors or elements 
of the germ plasm The observations and experiments 
made by J 1 lunmngham ” on the colouring of flat 
fish, and the more recent observ ations which Dr 
Kammcrcr 30 has made on salamanders exposed to 
light, and to dark bwkgrounds can lie interpreted 
only if we admit that reutions in the skin can affect 
the reproductive tells lying within the genital glands 
of the lmmals subjected to experiment Notwith 
standing tlus admission I do not think as I shall 
mention later that the loss of pigment in fair Luropeans 
is due t> any direct action of light on the skm It 
is one thing to injure or mflutni e the germ pi ism m 
such a way is to liter the maehincrv which controls 
the development of the embryo it is quite another 
thin„ to alter that mac hmerv in such a way as to make 
it product a new mechanical adaptation We know 
of no means bv which the machinery of mtthanical 
adaptation c in be iltcred from without 


Am thi Moui-rn Conditions or Life altlring 

Till- CilRMILASM Or 1HC. HUMAN StcX k 


I he admissnn that the genital cells can be injured 
or iltcred by suhstan cs circulating in the body of 
the parent is of the utmost c onstqucnc c for m mkmd 
The conditions of midem civilisation are making us 
the subjects of i colissil txptnment Six thousand 
years ago, our ancestors scrapm n 1 subsistence from 
moor ind shore, passed their days amidst tilt same 
conditions as surrounded the eirhest types c f evolving 
nun M in s Ixxly was adapted for rough fare and 
unreguhted exposure Modern civilisition has revo 
lutiomsid the c mditions of lift in every detail Wc 
use our brains our skins our museles our lungs our 
teeth stomach and bowels our hands and feet, for 
purposes which m new to them Our tissues are 
kept soaked with juices containing substances which 
are still strange to them Our crowded communities 
favour the prevalence and spread of all forms of 
infectious disorders in young and old We are dis 
covering that a rough and raw dietary contuns certain 
elements which ire essenti il for health It would be 
strange if the evolutionary machinery of the human 
body kept on workin 0 in the same way as when the 
conditions of life were, if not simpler yet much more 
primitive A prolonged and minute comparison of 
human remains found in ancient and modem graves 
in England has convinced me that structuril changes 
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of a minor kind are affecting certain parts of the 
skeleton in at least one-third of modem instances 
The narrow Ixmy opening to the nose, with its jib like 
nasal spine, its raised and sharp sill, so often seen m 
modem English skulls, are conditions never present 
in f nghshmen of the pre Roman penbds ( ontracted 
palates crowded and defective teeth deformed jaws, 
sunken cheek bones do not become common in English 
graves until we reach the eighteenth century The 
appearance of these structural changes m Englishmen 
cannot be attributed to the introduction of any new 
racial clement from abroad No doubt these facial 
changes are due in part to the sqflt nat ure of our food, 
and the disuse of our muscles of^MMIcation 

Lack of use alone will not however, explain the 
form taken by these structural alterations , they are 
injurious rather than helpful they cannot lie classified 
among the contrived adaptations We liavc reason 
to suspect that defects of eyesight grow more common 
There arc grounds for believing that the great bowel, 
including the csecum and appendix, becomes more 
liable to disorder and to disease with each succeeding 
gencr ition Twenty years ago Mete hnikoff n expressed 
the belief thit the great bowel of man bad become a 
useless structure, and that he would be better off 
without it The result of recent surgical experience 
lias been to convince medic il men thit the man with 
a normal great bowtl is an infinitely fitter and happier 
person than the man without one The only question 
thit remains to be settled is whether it is better to he 
with or without a colon which his become incurably 
diseased 

I litre is thus a certain amount of evidence to support 
the lxhcf that c ertain parts if the Ixxly art less robust 
some of them actually undergoing a structural change 
in a considerable proportion of people living under 
modem conditions of lift Ihcrt is also no doubt 
that these changes and susceptibilities occur much 
more frequently in some fimilies than in others To 
what txtent these new features h ivt lx,e ome hertditary 
and therefore due to an injury of the germ plasm we 
e innot yet say But in the light of experiments like 
those of Guyer and Smith and of Stockard medical 
men have ^rounds for suspecting that the source from 
which new ^encritions of our race issue may not lie 
invulnerable , that our germ plasm may liccomc tainted 
under the conditions to which our bodies an now 
subjected 


The Law of Rfcaiitui ation is only partially 

TRUE 


In the foregoing paragraphs I liavc turned aside 
from my main thesis— the nature of the evolutionary 
mac hinery which has given man his gifts of brain and 
body The nature of this machinery will never be 
understood by those who still hartxiur the liehef 
that the human embryo, m its developmental stages, 
recapitulates the evolutionary history of the human 
body I do not think any one familiar with the stages 
passed through by the developing human embryo 
would now agree with Huxley when he wrote ** — 
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A man in tau developoftnt rate for a little while 
me ®IM with though never passing through the form 
of tiie meanest worm then travels for a space betide 
tile fish then journeys along with the bird and the 
reptile for his fellow travellers and only at last 
after a brief companionship with the highest of the 
four footed and four handed world rues into the 
dignrty of pore manhood 

It u true that we cannot explain the infinity of stages 
passed through by a human embryo from the fertilised 
ovum, representing the lowest unicellular stage of living 
things, to the fully formed child unless we believe that 
man like all animals, has been evolved from the 
simplest of beginnings But every one of these tran 
sitional stages represents a new form of being never 
one of which has been seen at any stage of the world s 
history leading an independent adult existence Every 
organ and part of the human body passes through 
an extensive senes of developmental changes which 
receive a full and adequate explanation from the theory 
of evolution, but not one of these changes, from the 
first to the last copies a form seen m any adult animal 
at every point of development old or recapitulatory 
phases are masked by the unceasing introduction of 
new and individual features The student of the 
human embryo and foetus is unpressed not by its 
recapitulatory behaviour but by the manner in which 
new features are being intercalated Such facts favour 
Huxley s view that tne machinery of evolution works 
in the body of the embryo uninfluenced by adult 
experience 


The Use made bv Nature or the Capitalistic 
System 

Scientific men do not need to be told that capital 
is needed for the development and improvement of an 
invention capital is as necessary for the progress of 
a civilisation as for the extension of a busmess under 
taking Nature discovered very early in the history 
of the world that capital is needed for evolutionary 
progress A breakfast egg represents the capital set 
aside for the development of a fowl and during the 
incubation period the stock of yolk makes possible 
any form of experiments which the embryonic cells 
may tend to make In the higher mammals the 
capitalistic system has become fluid and elastic— 
represented by the mothers blood and milk The 
placenta and all accessory structures needed far the 
lodgment of the young m the mother s womb were 
invented and elaborated by embryonic cells during 
the incubating stages m the development of lower 
vertebrates The simple yolk capitalistic system 
evolved and elaborated by the embryonic cells of 
lower vertebrates, became m the higher vertebrates 
transformed into the elaborate organisation which 
gives rise to the placenta, thus securing for the young 
months of free lodging When we inquire into the 
nature of the process which gives rue w the placenta 
we find that it concerns certain embryonic cells which 
m the lower vertebrates, proceed to form part of the 
belly wall, part of the bowel and part of tne bladder 
These same groups of cells in higher mammals have 
taken on themselves an entirely new purpose Instead 
of proceeding to form the parts of the body just 
mentioned, they give nse to the placenta and mem 


branes which envelop the embryo Here we tee that 
embryonic cells and the machinery which regulates 
their evolutions have inherent in them a power of 
Working out the most intricate inventions and of 
effecting structural adaptations of the most service 
able kind 


The Genesis or Man s special Structural 
Features 


We need not be surprised seeing how plastic and 
resourceful the embryonic tissues are to find most — 
but not all— of mans characteristic features appear 
in a modified form as transitional phases in the foetal 
stages of mans nearest allies — the anthropoid apes 
Mans outstanding structural peculiarities have been 
produced during the embryonic and foetal stages of 
his evolutionary history , the corresponding and some 
what similar characters which appear in foetal an thro 
poids become masked in these animals by the super 
addition of coarser annual features which develop as 
their ultra uterine life closes and particularly as their 
adolescent and adult stages are passed At birth the 
brain of the baby gorilla is almost as big as that of 
the human baby, but whereas the period of rapid 
growth continues m the human brain throughout 
infancy the brain of the gorilla proceeds after birth 
at a slow pace The human brain retains the rapid 
rate of foetal growth for two years after birth My 
friend Prof L Bolk** of Amsterdam who has done 
so much to prove that man s distinctive characters 
represent a heritage accumulated in the foetal phase of 
his development has shown that the downward bend 
of the front part of the base of the skull and the conse- 
quent backward position of the face occur at an early 
point of development in all mammals The cranial 
bend becomes undone and the face thrust forwards as 
development proceeds in all mammals save in man 
in whom these foetal features are retamed until, and 
throughout adult life The nearest approach to the 
adult human form occurs in the foetal stages of an thro 
poid apes The foetal cranial bend is not a primitive 
or ancient character it was worked out in foetal 
i fe never until the evolution of man took place, 
did this feature survive to reach an adult stage 
Let us take another feature — mans hairless skin, 
and m the case of the white races its comparative 
lack of pigment ** In the chimpanzee foetus at the 
seventh month of development the hair is distributed 
on the body exactly as in a baby at birth there is 
the same long and fine hair on the scalp the same 
smooth skin covered with a short almost invisible 
down The skin too which afterwards becomes deeply 
pigmented and black in the adult chimpanzee at this 
stage is gray, tinged with a trace of brown At a still 
younger stage the skin is almost free from pigment 
The young of many of *the higher primates are bora 
with fair hair— often tinged with red Fair hair is a 
foetal character of primates which has become perma- 
nent in Northern Europeans and is found distributed 
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where human type* of body and mint *n pfd&ol&i 
I am presuming then u no intdligeacs department. 
I am also presuming, as Huxley d»d, that the woritmtfe 
—the cells of the embryo— employed la turning out 
new human machines, are specialised into vocational, 
hereditary castes— each caste turning out its work m 
a certain way— a way which ensures a functional 
result I am presuming, too, that the workmen 
represented by the embryonic cells an co-ordinated 
in their toil by an elaborate system of intercommunica- 
tion— already described— the system of hormones. 
All hands m the human factory are co-ordinated — 
not by orders from manager s^ fo remen, but by a 
self-regulating system of hmiuHNautrol which works 
out functional ends automatically Vanatuon* — useful 
adaptations — are produced by a bias wfifch is inherent 
in the machinery of control The mere fact that I 
have to resort to so crude a smule shows how ignorant 
we still are of the machinery of animal evolution 


sporadically in North Africa and Central Asia Here 
again we see characters which were worked out in 
foetal months passing on to become characters of 
adult life v 

Such examples could be multiplied to a wearisome 
extent I do not wish to minimise the number and 
importance of transient simian features which appear 
in the body of the human foetus and infant , they are 
well known and of great significance But I do desire 
to give a true interpretation to such human features 
as are represented by man’s small face and jaws, his 
forehead, tending to be devoid of supra-orbital ridges , 
his large head poised on a long and relatively slender 
neck they are features first produced m the foetal 
stages of higher primates and now retained by man m 
his adult state The tendency to preserve such foetal 
characters is seen in certain genera of South American 
monkeys But all the fossil progenitors of ape and 
man we have yet discovered have a face, jaws, skull, 
and neck of the more primitive and bestial type 


The Bearing or Foctal Inheritance on 
Huxley’s Conception 

I return to Huxley’s disbelief m “ use- inheritance ” 
and to his conviction that animal* — including man— 
tend to evolve “along their predetermined line of 
modification ” It is clear that the maromahan 
placenta, particularly that kind of placentataon which 
occurs m the womb of man and of anthropoids — 
identical systems — cannot in any way be accounted 
for by “ use inheritance ” They have been worked 
out by properties inherent in embryonic tissues The 
fact that the most characteristic features of the human 
body appear first m embryonic or foetal life, and that 
human like characters appear transiently in foetal 
stages of anthropoid apes, the further fact that many 
constant structural modifications of man’s body are 
seen as occasional variations of the ape’s body, all 
bear out Huxley’s dictum that evolution tends to 
evolve along predetermined lines of modification 
The machinery of evolution works out its untrammelled 
ends in the embrvo and the foetus, except in so far as 
that machinery can be injured or deflected by what 
may be termed poisons of the germ-plasm It is clear, 
too, that if we are to cast man’s horoscope we can 
read the omens only m the tendencies manifested in 
his embryonic and foetal stages We can alter man’s 
future only m that limited way discovered by Damn — 
by applying his principle of selection 

A Simile 

To make my meaning dear, let me borrow a simile 
from human affairs Some thirty years ago, in the 
incipient stages which led to the modem development 
of the great motor-car industry, small workshops 
sprang up in almost every town and supplied a car 
of load design for local needs The struggle for 
survival set in, and successful types, ousting local 
types, led to the formation of great firms which catered 
for the needs of continents The workmen engaged 
and the types of car made became specialised and 
standardised These peat firms, we know, keep an 
eye on the market— benefit by experience — and modify 
their types to suit demand Invention succeeds 
invention in their workshops But in the factory 


Conclusion 

! John Hunter gave utterance to an important truth 
when he said man’s bony and vascular tissues retained 
the same automatic purposive behaviour as is mani- 
fested by the lowest forms of organised life, such as 
the hydra In the formative period of the human 
embryo, and on the phase when adaptations! con- 
trivances are being worked out in its heart, brain, 
muscles, and skeleton, the embryonic cells retain many 
of the purposive, almost conscious, attributes possessed 
by primitive unicellular organisms No doubt the 
behaviour of embryonic cells, as of the simplest 
protozoa, will prove to be reflex in nature — mere 
protoplasmic reactions to appropriate stimuli In 
bringing about the collective reactions of embryonic 
tissues, which mould them to form structural adapta- 
tions, we may presume that hormones play a leading 
rflle The hormone system, to give the results it does, 
must be framed upon a teleological basis 
If we would rightly understand the evolution of 
the machinery of adaptation, or, what is the same thing, 
the machinery of/ government, m the developing body 
of an animal, we shall do well, as Herbert Spencer 
suggested, to study the evolution of a people rising 
from savagedom to civilisation In the earlier stages 
of the evolution of human society we gee that the 
machinery of government is represented by the auto- 
matic working of a herd-instinct — an instinct tending 
m all its operations towards the preservation of the 
community The instinct is biassed m the direction of 
producing functional or effective results We have 
to study what, in our present ignorance, we must call 
the “ herd-instmcti ” of the vast community of proto- 
plasmic units embraced by the body of a human embryo, 
if we would understand how the structural contrivances 
of the human body have been evolved I. for one, 
believe with Huxley that the government which rules 
within the body of the embryo proceeds along its way 
altogether uninfluenced by occurrences or experiences 
which affect the body or brain of the parent Ip 
short, man has come by his great gifts— hi brain, his 
upright posture, his strange foot and his nimble hand— 
not by any effort of las own, but. like a favoured chdd 
of the present day, has fallen bar to a fortune for. 
which he has never laboured 
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Lord Grey’s Bill for the Protection of 
Wild Birds 

W E have now for many years had legislation in 
Great Britain for the protection of wild birds, 
in addition to the much older laws relating only to 
game The desirability for such protection has 
received increasing recognition on humanitarian and 
aesthetic grounds and it is also to be hoped that there 
is a growing realisation of the importance of the subject 
from an economic point of view The different Acts 
which have successively been placed on the Statute 
Book ha\ e had varying merit as judged by the wisdom 
of their intentions but where they have all so lament 
ably failed is in their ineffectiveness This grave fault 
has been remedied in the wise measure which Viscount 
Grey of Fallodon has introduced into the House of 
Lords and although his Bill has many other good 
points it is probably on that ground that we should 
chiefly welcome it The Bill was read a third time on 
July 30 and a copy of it as amended in committee is 
before us It is greatly to be hoped that the House of 
Commons will similarly pass the measure next session 
The Bill aims at the repeal of all existing enactments 
on the subject and at making complete provision on 
the new lines recommended in 1919 by the Depart 
mental Committee on the Protection of Wild Birds 
All birds to which the Bill applies — that is to say, oil 
wild birds other than grouse ptarmigan partridges, 
pheasants and black game— are divided into three 
categories, each of which is to receive its appropriate 
degree of protection as follows 

Category I — Birds in this group and their nests and 
eggs are to be protected absolutely at all times and 
places 

Category II — Birds in this group and their nests 
and eggs are to be protected absolutely during the 
close season from the 1st March to the 31st July (The 
Woodcock is to be protected from the istr February to 
the 31st August and the owners cr occupiers of land 
may take the eggs of the Lapwing thereon up to the 
15th April ) 

Category III— Birds in this group but not their 
nests and eggs are to be protected during the close 
season from the 1st March to the 31st July except 
against the owners or occupiers of the land concerned 
and their accredited agents 

The birds included in the first and second categories 
respectively are luted m the schedules to the Bill, and 
the third category includes all the other birds Roughly 
speaking, the birds in the first category are either 
species which are relatively rare or species Of grtat 
usefulness, such as the owls, which it u desirable to 
encourage Those m the second category are species 
which have not been considered quite worthy of the 
first but require special protection during the breeding 
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season The Home Secretary or the Secretary for 
Scotland, as the case may be, is to be given power to 
transfer birds from one category to another or to change 
the dates of the dose season He may do this by 
general order or, With the consent of the local authorities, 
by local order affecting only a particular district , and 
With the consent of the owner and occupier of the land 
he may make a special order in support of an endeavour 
to create a bird sanctuary, even to the extent of giving 
all birds in the sanctuary the full protection of Cate 
gory I In exercising these functions the Secretary of 
State is to be assisted by an advisory committee 

The Bill also contains a number of special provisions, 
some of which are new and others of which are retamed 
from existing enactments The use of certain types of 
trap is to be prohibited altogether the use of mecham 
cally propelled boats or of aircraft is to be prohibited 
as an aid to killing or capturing birds the capture of 
birds on highways commons and public places is to be 
prohibited the killing or capture of birds on Sunday is 
to be prohibited and the catching of birds alive is 
to be prohibited except under licence granted by the 
competent local authority Lastly the liberation of 
imported birds is to be permissible only with the 
authority of the Secretary of State a wise provision 
aimed at the prevention of interference with the 
balance of nature 

The great advuice in legislation of this kind which is 
marked by this Bill however lies, in its application 
not only to offenders caught red handed but also to all 
persons found m possession of birds, parts of birds, 
nests or eggs which may be presumed to have been 
illegally taken The onus of proof is to he thrown 
wholly on the possessor in the case of birds nests, or 
eggs in Category I and nests or eggs in Category II , 
and also in other cases during the whole of the close 
season except its first fortnight Further every taxi 
dermist and dealer is to be compelled to keep a register 
giving all particulars of specimens passmg through his 
hands which come under Categories I and II If this 
measure becomes law we may therefore hope to see 
an end of the scandal that the skins and eggs of some 
of our rarest and most strictly protected birds may 
be seen openly displayed m the taxidertftists windows 
or publicly advertised in the catalogues of dealers 
Similarly, it will become an offence to sell or possess 
‘ plovers eggs after April ao (allowing five days’ 
grace from the beginning of thfe close season specially 
determined as regards the taking of these eggs) 

The Secretary of State is to be empowered to grant 
special licences to kill or take protected birds or to take 
their eggs or nests either for scientific purposes, for the 
protection of crops property or fisheries, or for other 
special reasons The potential exemption from the 
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law in favour of scientific purposes is a useful sew 
provision, but it is to be hoped that the power will be 
very sparingly exercised m view of the great amount of 
useless collecting, especially of eggs, which masquerades 
under the name of science 


The Capillary Blood-Vessels 

Tht Anatomy and Physiology oj CaptUants By Prof 
August Rrogh (Silliman Memorial Lectures ) 
Pp xvu+276 (New Haven Yale University 
Press , London Oxford Uig^grgity Press, 1932 ) 
13s 6d net "* 

E VERY cell of the body is brought into material 
relationship with all other cells m virtue of 
the existence of a common medium the blood, which 
is mam tamed m constant circulation throughout the 
body Substances absorbed into the blood from the 
extenor, either through the external or internal sui> 
faces of the body are thus brought round and pre- 
sented to every cell to be taken up or rejected accord 
mg to the needs of the latter In the same way the 
products of the chemical changes occurring in any 
cell are distributed to all other cells so that the blood 
represents the internal environment integrating the 
metabolic activities, of all parts of the body The 
interchange between blood and tissues takes place 
only m the capillaries and smaller veins so that we 
may say that the whole vascular system— heart, 
arteries and veins — exists to ensure an adequate 
passage of blood through the capillaries It is there- 
fore rather surprising that the physiology of the 
capillaries has been comparatively neglected until 
the last few years There have been isolated observe 
tions with regard to their structure and contractility 
and the properties of their walls Some twenty five 
years ago when the question of lymph production 
and absorption was brought into prominence by the 
researches of Heidenham the functions of the cells 
forming the capillary walls were hotly debated, but 
after a few years interest m the matter died down, 
and physiologists failed to appreciate or to follow 
up the many other problems concerning the capillaries 
which were implicit in the problems of lymph pro 
duebon 

By a study of injected specimens or of the circula- 
tion m the lung or web of the frog it can be seen 
that an artenole breaks up into a large number of 
capillaries, each of which may have a diameter approxi- 
mating to that of the artenole The relations in this 
part of the circulation have thus often been compared 
to those in a narrow stream flowing into a lake, and 
it has been tacitly assumed that the circulation through 
the capillary network as well as the state of dilatation 
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of the vessels forming thv network were nmplv func 
taons of the general blood pressure driving blood 
through the arteriole and of the state of contraction 
of the arteriole itself 

In reading the views on the circulation which 
were general before the discoveries of Harvey we 
are often filled with astonishment that men endowed 
with mighty intellects like Leonardo da Vina could 
not see what seems to us so self evident It is 
difficult to comprehend how any one could dissect 
the heart and be familiar with the effects of wounds 
of different parts of the body and fail to perceive 
the meaning of the valves m the heart and the 
course of blood through this organ Yet we our 
selves every day are equally blind It is self evident 
that the colour say of the skin depends not on the 
amount of blood in the small arterioles but on the 
fulness of the capillaries Every one knows that the 
capillaries may be overfilled together with constricted 
artenoles giving rise to blue cold skin or that the 
capillaries may be less full but with a vigor us circula 
tion through dilated artenoles so that the skin is 
warm and of the normal colour Ihese two observa 
turns should be sufficient to show that the state of 
dilatation of the capillanes is not dependent only on 
the condition of the arteries Fven a lifetime devoted 
to science and research seems m capable of prevent 
mg us from accepting familiar appearances without 
trying to understand them It is not until some one 
puts a definite question and our curiosity is aroused 
that we become aware of a problem to be solved 
In science it is the question that matters the solution 
can always be found 

The recrudescence of interest m the capillaries 
occurred suddenly many observers being led to the 
subject by the most diverse considerations Among 
these Ebbecke was perhaps the most directly interested 
in the capillaries themselves H H Dale was led 
to infer independent changes in the capillanes from 
his observations on the effects of histamine Krogh 
contmnng his researches on respiration found it 
necessarv to consider the volume of the capillary 
circulation required for supplying suffiaent oxygen 
to the working tissues Then during the War the 
committee appointed by the Medical Research Council 
to investigate the causation of surgical shock was led to 
ascribe the mam part in the production of this condi 
tion to the abnormally dilated state of the capillanes 
Thus from all sides the attention of physiologists was 
focussed on these structures As a result we can 
boast of a very large accession to our knowledge 
not only of the capillanes but also of the factors 
determining the supply of blood to the tissues under 
varying conditions 
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The volume under review by the man who has 
perhaps done more than any single physiologist to 
advance our knowledge of the capillanes not only 
gives a connected account of our present knowledge, 
but also adds to this a large amount of original work 
which has been previously unpublished Prof Krogh 
starts with an account of the anatomy and distnbu 
tion of the capillaries He shows that m muscle, 
for example die number of capillanes which are 
open vanes from time to time according to the activity 
of the muscle In a muscle of the horse there are 
about 1350 capillanes m every square millimetre of 
transverse section The transverse section of an 
ordinary pm is about half a square millimetre We 
get an idea of the extraordinary subdivision of the 
blood supply within a working tissue when we con 
sider that within a structure of the size of a pm there 
are 700 parallel tubes carrying blood in addition 
to about 200 muscle fibres In smaller mammals 
such as a guinea pig the maximum number of capil 
lanes per square millimetre is about 4000 This 
means that an enormous surface of blood is available 
for interchange to take place with the tissue cells 
Krogh makes tl e following calculation Supposing 
a man s muscles to weigh 50 kilograms and his capil 
lanes to number 2000 per square millimetre the total 
length of all these tubes put together must be some 
thing like 100 000 kilometres or two and a half times 
round the globe and their total surface 6300 square 
metres 

The author makes a plea for further work on these 
lines There is a nch field for the anatomists in such 
quantitative anatomy especially if the problems 
attacked are chosen according to their importance 
for the normal functions of the body 

Krogh then shows bv vanous means that the 
capillanes are endowed with an independent power 
of contractility and that this is due to the existence 
of special kinds of muscle cells present m all capillanes 
and apposed to the outside of their thm endothelial 
wall It is noteworthy that these cells were described 
so long ago as 1873 by Rouget but the observation 
was disregarded and soon forgotten 

In the following lecture the author deals with the 
innervation of the capillanes Here again histo- 
logists long ago described a nch supply of fine non 
mefluHated nerve fibres* but the physiological signxfi 
caaee of these fibres has been revealed only m the 
last few years The innervation of the capillanes 
is of two kinds In most cases stimulation of the 
sympathetic provokes contraction They are also 
under the influence of the antidromic impulses, which 
cause dilatation, and, as Bayliss has shown, can be 
mated m the sensory fibres of the posterior rpot 
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and peripheral nerves It seems that at their pen 
phery these sensory fibres form a branching network 
which in some of its functions resembles the diffuse 
superficial nerve network so widely distnbuted m the 
mvertebrata Stimulation of the surface especially 
if painful causes a dilatation of capillanes and small 
artenes which spreads for some distance round the 
stimulated spot There is no evidence that nerve 
cells are involved in this local reflex which is therefore 
regarded is an axon reflex The redness produced 
by the application of mustard to the skin is an example 
of this kind of reaction If pronounced it may go 
on to the production of increased transudation of 
fluid from the affected capillanes and to the appearance 
of a blister 

After dealing with the local response of the capillary 
wall to mechanical and chemical stimulation Krogh 
proceeds by a senes of carefully thought out cxpen 
ments to the demonstration that throughout life 
the calibre of the capillanes is regulated by some 
diffusible substance present in the blood and he 
tracks this substance Anally down to the internal 
secretion of the postenor lobe of the pituitary body 
Perfusion of a frogs limb with Ringers fluid causes 
wide dilatation of the capillanes and production of 
dropsy If however the minutest trace of the 
pituitary hormone is added to the perfusion fluid 
the capillanes retain their normal size and no cedema 
results 

Having arrived in this way at a knowledge of the 
factors affecting the cilibre of the capillanes and 
the volume of the flow through the capillanes in any 
part Krogh then proceeds to consider the bearing of 
these results on the main functions of the capillanes 
namely the nutntion of the tissues the giving off 
of oxygen from blood to tissue cells the taking up of 
carbon dioxide the exchange of dissolved substances 
and the production and absorption of lymph In a 
final chapter he deals with various miscellaneous 
questions closely associated so far as regards their 
mechanism such as the production and absorption 
of lntra ocular fluid the condition known as surgical 
shock and the causation of weals and urticaria under 
the influence of poisons or m persons of the so called 
' vaso neurotic disposition 

It u impossible within the limits of a review to do 
justice to the wealth of new facts and points of view 
brought out m the course of these lectures We feel 
from the outset that we are starting on a voyage of 
exploration with the author In every new step our 
curiosity is aroused before we are presented with the 
solution At the same tune we are conscious of the 
intellectual dangers which beset the explorer in these 
fields The author states The problems of physio- 
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logy are so complicated that, to put it tersely, one 
cannot expect to be able to reason correctly from the 
facts for more than five minutes at a stretch — a 
healthy state of mind and very similar to that ex- 
pressed by Harvey when he says that he began to 
think with Frascatonus that the movement of the 
heart was known to God alone But such difficulties 
and dangen only add to the joy of the chase and wfi 
read the book with somewhat the same fascination 
and interest that our forefathers must have felt when 
presented with the immortal trjttwe of Harvey 
The book is written clearly ana simply We can 
conceive no better book to put into the hands of a 
student to arouse Ins interest m the advancing fringe 
of physiological knowledge and to acquaint him to 
some extent with the joy and spirit of research 

E H Stabling 


Thermodynamics and Chemistry 

(1) Thermodynamics and the free Energy of Chemical 
Substances By Prof Gilbert Newton Lewis and 
Prof Merle Randall Pp xxm+653 (London 
McGraw Hill Publishing Co Ltd 1923 ) 25 s 

(2) Theoretical Chemistry from the Standpoint of Avo 
gadros Rule and Thermodynamics By Prof W 
Nemst Fifth edition Rivised m accirdance with 
the eighth tenth German edition by L W Codd 
Pp xx + 922 (London Matmllan and Co Ltd, 
1923) 28s net 

(1) r?OR many years back the published researches 
F of G N Lewis and his collaborators have 
occupied a prominent place in the branch of science 
dealing with the application of thermodynamics to 
the solution of chemical problems The book now 
under review of which he and his co worker Merle 
Randall are joint authors collects and summonses 
these researches and places them in position in the 
general framework of thermodynamics For this alone 
all interested in matters pertaining to physico chemical 
theory would owe them thanks but the debt is in 
creased by the fact that no better account of modem 
chemical thermodynamics than appears in this book 
can be placed in the hands of advanced students 
The treatment while remaining in some ways con 
ventional has an individual freshness which makes the 
volume much more readable and interesting than most 
treatises on the subject The material is divided into 
three parts the first treating of the foundations of 
thermodynamics, the second dealing with the special 
methods of applying the fundamental principles to 
chemical problems and the third being devoted to a 
systematic consideration of the data of thermodynamic 
chemistry As might be expected, the notions of 
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play a great part m the authors development of the 
thermodynamic* of simple subetances and lolutions 
both non-conducting and electrolytic The galvanic 
cell and single potentials receive adequate treatment 
and A ling chapter u devoted to the Third Thermo 
dynamic Principle and the Chemical Constants of 
Nerast The chapters of the last section of the book 
deal systematically with the entropies or free energ es 
of chemical elements and their chief compounds It 
is in this section that the book differs essentially from 
all its predecesson So far as data are available they 
are utilised to calculate the changes in free energy 
attending important chemical reactions Thus under 
the heading water there is discussed the free energy 
of formation of water (a) from measurements of its dis 
Boaation at high temperatures (b) from the dissociation 
of silver oxide (c) from the d ssociation of mercur c 
oxide and (d) from the equilibrium of the Deacon pro 
cess Based on the mean of the independent and con 
cordant values obtained by these four methods a final 
value for the free energy of formation of 1 qu d water s 
gven The free energy changes in the vapor sation 
and solidification of water are discussed and finally 
the free energy of formation of the hydrox de ion A 
table is given of standard free energies of formation at 
3 5° together with instructions for its use and numerous 
examples 

While adminng the sk 11 and clearness with wh ch 
many abstruse conceptions are brought before the 
reader we must direct attention to a statement wh ch 
if not exactly erroneous is certainly m sleading The 
authors (p 115) after defining change of entropy say 
1 Thus entropy has the same dimensions as heat 
capacity and may be expressed in calories per degree 
Again (p 144) calculating the difference of entropy 
between solid and lquid mercury at the constant 
temperature of its freezing point they say We have 
from Fquation (1) AS-Atf/T If Atf s the heat of 
fusion of one mol namely 560 cal and T is 234 1 we 
may write AS^ 560/334 1- a 39 cal pc deg 
Surely there is an essential difference between Aff/AT 
(heat capacity) and A H/T (entropy) and surely the 
words per degree imply that the temperature s 
variable which is here not the case Such mnor 
lapses as the above are most infrequent and we have 
nothing but praise for the book m general The 
formule are clear and the notation employed is con 
sistent although not always in accordance with the 
table of International Physico-chemical Symbols A 
good index is a valuable adjunct to the volume 

(a) A cordial welcome will be given to the new edition 
of Nernst s u Theoretical Chemistry Written by one 

who is a master of research and of exposition the 
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book has been -the guide of many generation* of tenons 
physieo-chemical students and nothing better of it* 
type is ever likely to appear It is not everywhere easy 
reading but £lose study of the text will always provide 
an ample reward In the present edition the chapters 
on radioactivity and the theory of the solid state have 
been largely rewritten and sections have been added 
dealing with the structure of atoms and the application 
of X rays to the determination of molecular dimensions 
The translator by not following the German text 
too slavishly has provided a vers on which is both 
readable and accurate though finer shades of meaning 
are not always faithfully reproduced thus (p 767) 
Zutammtnbacktn is translated by solidification (p 885) 
Wechsehotrkung by conversion (p 874) hochstwakr 
schetnltch by certainly It m ght be worth the atten 
t on of the publishers to consider the use in future 
ed tions of italic letters for algebraic quantities as m 
the German original instead of Roman letters as in 
this translation The former catch the eye better and 
facilitate reading 

A Scientific Introduction to Biology 
Elements of Plant Biology By A G Tansley Pp 
410 (London G Allen and Unwin Ltd 193a) 

1 or 6 d net 

write a text book of botany is nowadays no 
easy task The subject tself has grown m 
many d rections and it demands some knowledge of 
all the mam branches of science as a preliminary 
to tackling even the simpler problems with which it 
confronts the student A book intended for use m 
junior classes in a university must obviously then be 
the outcome of careful sifting and artist c synthesis of 
raw material if it is to be of any real value and especi 
ally is this true when the demands of the student of 
medicine have to be satisfied Botany ^properly pre- 
sented forms perhaps the best introduct on to biology 
for the purpose of the medical student but how often 
when he has asked for bread has he been put off with 
unprofitable and altogether unattractive stones 
A* modem introduction to botany ought to aim at 
affording some real insight into the working mechanism 
of life and to make it possible to understand at any 
rate the more outstanding features of that me chanism 
as it behaves When in action The machinery » 
vastly complex, and we have only been able as yet 
to certainly know fragment* of the factory processes 
that go on so swiftly and so smoothly within the plant 
cell But it is possible even now to pick out and 
illustrate those processes by judicious seiectiop ol 
material and so vividly to portray them m their tamp 
outlines “ 


Kt 
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In his ‘ Elements of Plant Biology ” Mr Tansky 
has certainly achieved a great measure of success m 
discharging a task beset with difficulties, and his book 
deserves to be widely read, for it possesses a certain 
indefinable, but none the less real, quality of distinction 
The author has thought out his subject matter well, 
and he has succeeded better, we think, than any of 
his predecessors in giving, on elementary lines a dear 
and comprehensive account of the mam features of 
plant life regarded from a truly scientific point of view 
His mode of exposition is clear and his choice of 
material admirable and thus, with remarkable freedom 
from esoteric technicality, he has produced a volume 
that really does provide the student with what will 
stand him in good stead, no matter what branch 
of biology he may ultimately elect to follow up 
Furthermore the book may be recommended with 
no less confidence to those who want to know something 
of some of the most important tendencies m modem 
biology, even if their mam interests happen to lie in 
quite other fields 

The opening chapters touch briefly, and very clearly, 
on those physical and chemical aspects of the subject 
which are so essential to any real understanding of 
the living organism The cell its structure, its modes 
of reproduction and so on is sufficiently described 
and its marvellous vanety both m form and develop 
ment, is illustrated by well chosen examples, special 
prominence being accorded to essentials whilst details 
which for the purpose of this book are of less moment 
have been wisely passed over A good account is 
then given of the leading and most generally interesting 
facts of structure and function as displayed m the 
various mam groups of the vegetable kingdom, the 
whole treatment being so worked out as to enable 
the reader to obtain a comprehensive, if elementary, 
grasp of the chief evolutionary story of plants 

It is possible that a chapter on genetics might lend 
more completeness to this admirable volume , but with 
the object the author had more especially before him 
when writing it possibly the omission was deliberate 
Moreover, he does, m his dosing chapter briefly discuss 
the larger aspects of evolution, and the present writer 
especially welcomes the expression of opinion that 

there is no bar to the appearance of characters which 
are of no use to the organism, nor even of characters 
which are disadvantageous to it, provided they do not 
handicap the organism sufficiently to destroy its chances 
off continued existence Thu sentence (the italics are 
the authors) u in real accordance with the facts as 
they may be gathered from a study of plants actually 
growing in the open, and it represents a point of view 
which it is well to emphasise m the face of much false 
doctrine based on fanciful teleology Lucretius, 
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regarding the matter from a somewhat different angle, 
has well said m his * De Rerum Nature” (iv 834 5) 

Nil ideo quomam natumst in corpora nt uti 
Powemus sed quod natumst id procreat usum 

J B F 


Kamerlingh Onnes and his Laboratory 

Het Natuurkundtg Laboratonum der RijksumverstteU 
te Leiden in de Jaren 1904-19*9 Gcdenkboek 
aangeboden aan H Kamerlingh Onnes, Directeur 
van het Laboratonum bij gelegenheid van ujn veerttg 
jartg Professoraat op 11 November ijtf&p iv + 458 
(Leiden Eduard Ijdo, 192a ) 

A 1 a recent lecture given m London by Prof H A 
Loren tz Sir William Bragg made the happy 
remark that Holland, per square mile of its land — 
and water 1 — produced more eminent physicists than 
any other country Amusing, and true The appear 
ance of the volume with the above title is another 
reminder of how true it u Surely it js almost, if 
not quite, without precedent that it should fall to the 
lot of the same scientific investigator to have his work 
commemorated twice dunng his lifetime Yet this 
is what has happened here In 1904 there appeared 
a book, produced by his colleagues, to celebrate the 
twenty fifth anniversary of the bestowal of the title 
of doctor on Heike Kamerlingh Onnes The name 
of that book is identical with that of the present one, 
except for the dates— 1882 to 1904, and m its intro- 
duction if a free translation from the Dutch may be 
permitted, its purpose is described as a review of 
what b) him— through his inspiration, under his 
direction, by means of the apparatus he has assembled, 
and from his learning— has been added to the advance 
ment of science 

It has appeared to the committee responsible for 
the new commemoration — Prof Zeeman being the 
chairman and Prof Lorentz himself a member— that 
the occasion would be served best bj bringing out 
what Prof Lorentz calls a ' second edition dealing 
with the work in Prof Onnes laboratory dunng ^ie 
penod 1904-1933, a penod which includes the succejj 
ful liquefaction of helium in 1908 and the well known 
subsequent advances in the attainment and use of 
low temperatures The cryogenic laboratorj at 
Leyden has for some years become an international 
institution for scientific investigations at very low 
temperatures — a fact made evident by the names 
of those who have worked there and contributed 
papers to this volume The description given by 
Dr Crommehn indicates what a magnificent and 
well organised laboratory it now is , but, until the 
enlarged building was completed and opened m January 
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1931, lack of space apparently added great difficulties 
to the work, and it u significant of the capacity of 
Prof Onnes and those who have laboured with him 
that the output of valuable results has been so profuse 
lhe new laboratory is indeed a fitting monument to 
a great man 

The book is, appropriately enough, mainly m Dutch, 
but each contributor has, in fact, written in his own 
language Prof Loren tz has contributed the fore 
word, in which he pays glowing tributes to his colleague 
There are five chapters, of which the first contains 
articles descriptive of the laboratory itself lhe 
late Prof Kuenen describes the international character 
of the work, and Dr Crommelm, upon whom seems 
to have fallen a lion s share of the labour of production, 
gives a very complete picture of the buildings, equip 
ment, apparatus, and methods of work Each of the 
four remaining chapters deals with a special field in 
which low temperatures have been applied W H 
Keesom and E Mathias, among others, contribute 
papers on thermodynamic investigations with gases 
Researches on magnetism at low temperatures i amed 
out by himself and Prof Onnes, are described by 
P Weiss C hapter IV is entitled Investigations in 
Optics, Magneto optics, and Radioactivity, and 
contains papers by Zeeman, Jean Becquerel, Ehrcnfest, 
and Mme Curie The last chapter, which refers 
mainly to the super conductivity displayed by metgls 
at very low temperatures and contains a paper by 
Einstein, includes also reviews of results connected 
with the Hall effect piezo electricity, and other 
electric phenomena There are numerous illustrations 
and diagrams , a few sketches appear also, including 
a frontispiece portrait of Prof Onnes, drawn it is 
not clear whether bv himself or by a near relative 
of the same name 

It is altogether a book worthy of the occasion 
it properly impresses one with the exceptional e reatness 
of the work and of the man Strictly, of cour* t 
is a tribute from his colleagues and students, but it 
is one in which, without distinction of nation ilit), 
we should all be ready to join unreservedly 


Thirty Years of Public Health Work 
in Manchester. 

Observations on the History of Public Health Effort in 
Manchester By Dr James Niven Pp vn + 330 
(Manchester and London John Heywood, Ltd , 
19*3) np 

T HE retirement of Dr James Niven, the medical 
officer of health of Manchester, has led to the 
preparation by him of an intensely interesting account 
of public health effort m Manchester since 1894, when 
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he first became responsible for the official health work 
of this city The story is one which will be read with 
interest and admiration, not only by those colleagues 
in the public health service who for many years have 
looked to Dr Niven for light and guidance in the 
application of science to preventive medicine, but also 
by many others who know that sanitary progress m 
this period has been as great as, or even greater than, 
the progress in life saving surgery 

Here we can merely direct attention to a few salient 
points, advising all who can obtain a copy to study the 
report in detail 

In the stride forward of preventive medicine, there 
has been a tendency to have regard solely to specific 
infection as a source of disease , but Dr Niven wisely, 
m the outset of his report, expresses the well founded 
view that by far the most important influence which 
has governed the improvement of the public health in 
Manchester, apart from economic conditions, has been 
the removal of organic filth whether within or without 
the habitations of the people The story of improve 
ment in this respect is vividly told, the region 0! 
least success being that of emission of smoke from 
chimneys 

The general result of all the reforms achieved, as 
shown in vital statistics, comparing the period 1891-95 
with 1916-ao is that the general death rate has declined 
40 per cent , typhus fever is txtrnct, the death rate 
from enteric fever has dcclmed 93 per cent , diarrhceal 
diseases 74 per cent , the rate of infant mortality 
44 per cent , and pulmonary tuberculosis 43 per cent 
The story as regards entenc fever and diarrhoea is 
especially impressive The abolition of pail closets, 
the reform of stable yards, the aid furnished by 
bacteriology in the diagnosis of entenc fever, the 
recognition of earners and shellfish as important 
sources of infection, and steady actipn against the 
domestic fly have all home their share in securing the 
vast improvement which is recorded 

Dr Niven was the pioneer of administrative control 
of tuberculosis in Great Bntain, and his review of 
progress made is especially important In defending 
direct action against the disease as distinguished from 
indirect action against slum dwellings, he holds the 
balance very fairly He agrees that history and 
experience alike point to the relief of economic pressure 
as the most powerful weapon in combating tuber- 
culosis, but attack solely from this point of view 
erroneously assumes that economic conditions can be 
altered at will This being so, there is no excuse for 
neglecting direct action founded on an intimate know 
ledge of the disease There is the further point that 
we are concerned with a vicious circle Not only does 
poverty favour tuberculosis, but it is itself a poverty- 
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making disease, some 40 per cent of existing poverty 
having been estimated to be due to it In a full 
discussion of housing difficulties, Dr Niven points out 
the impossibility of securing satisfactory housing in 
central districts on economic lines, and m tins connexion 
suggests that the necessary expenditure might be 
diverted from what is wasted on alcoholic drinks He 
asks, Can there be any doubt that the liquor trade 
paralyses the hands of the social reformer and keeps 
the people poor ? 

Only a few of the important subjects discussed m 
this valuable review of public health progress have 
been mentioned , but we trust that the attention now 
directed to it may lead to its study by many who at 
present realise inadequately the vast strides already 
made in the prevention of disease and m the improve 
ment of the public health 


The Ichthyosaunans 

Die lch&yosauner des Lias tmd thn Zusammenhange 
Von Friedrich von Huene Pp vm + 114 + 22 
Tafeln (Berlin Gebruder Bomtraeger 1923) 35 x 

B ARON F VON HUENE is well known by ha 
numerous writings on fossil reptiles of strange 
and rare types which are represented by more or less 
fragmentary specimens He has now turned ha 
attention to the comparatively familiar ichthyosaunans, 
of which, perhaps more nearly complete skeletons 
occur in. museums than of any other reptiles As he 
remarks, the osteology of this group is now rather 
well known He therefore devotes ha work chiefly 
to a definition of the species, with an attempt to arrange 
them m genera and to determine their relationships 
He has made many new observations on the specimens 
from the Lias of south Germany, of which he pub 
bshes important illustrations In this research he 
acknowledges especially the valuable help of Dr 
Bernhard Hauff, of Holzmaden whose fine prepara 
tions of Liassic reptiles and fishes are now scattered 
through many museums 

Baron von Huene adopts the usual classification of 
the ichthyosaunans into those with the fore paddles 
broad and those with the paddles long and narrow 
He also considers that these two groups remain distinct 
from the beginning to the end of the career of these 
marine reptiles He recognises and names more 
genera, however, than have hitherto been supposed 
to occur, and his taxonomy is not likely to meet 
with general approval Ichthyosaurus, for example, 
altogether disappears as a generic name, and other 
generic names already exist having priority over some 
of the new names proposed The taxonomy is indeed 
the least acceptable part of the work 
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The stratigrapbcal distribution of the ichthyO* 
■aurrnns m the Lias of south Germany is shown m a 
table, and it would be interesting to make an equally 
detailed study of the distribution of the species m the 
several cones of the Lias m England Except the 
typical species of Ophthalmosaurus from the Oxford 
day, the lata: ichthyosaunans are still known inly 
by comparatively fragmentary specimens 
The author concludes his work with a large table 
of outline sketches to illustrate the evolution of the 
ichthyosaunans from their first appearance in the 
Middle Trias to their disappeara nce m the Upper 
Cretaceous At the beginning he pSSes the small 
Mesosaurus, of Permian age, which he considers may 
be related to the semi aquatic primitive ancestor of 
the whole group, which still remains unknown The 
Tnasnc forms are represented as long bodied, with 
the backbone only slightly bent downwards where a 
small caudal fin arises The caudal fin is completed 
before the end of the Liassic period , and it becomes 
more effective as a propeller by the shortening of the 
caudal pedicle in the Upper Jurassic forms The only 
Cretaceous species sufficiently well known for restore 
tion is represented as again slender with a compare 
tively small though complete caudal fin 
The volume is excellently printed and illustrated, 
and we commend it to the notice of all students of 
vertebrate paleontology A S W 


Our Bookshelf 

Du stetnuttkehen Staiumen des Birstales swuchtn Basel 
und Delsbtrg Von Fntz Sarasin Prdhistonscher 
und anthropologischer Teil von Fntz Sarasin 
Palaontologiscber Teil von H G Stehlrn, unter 
Mitwirkung von Th Studer (Aves) Mit 33 Tafeln 
und so Textfiguren Neue Denkschnftcn der 
Schweizenschen Naturforschenden Gesellschaft 
Band hv Abh 3 (Basle, Geneva und Lyons 
Georg und Co , 1918 ) n p 

Tax above volume, only recently issued though dated 
1918, contains some 390 pages of text. With 32 full page 
illustrations at the end There are also some 30 
figures in the text giving sections, maps, and the like 
A full and careful account of a number of diggings just 
south of Basle is given, including a description not only 
of the archeological finds, but also of the mammalian 
and bird remains The whole forms a useful addition 
to our knowledge of prehistoric times m this region 
The first part of the volume is devoted to a description 
of finds from a number of caves The industries 
recognised are Neolithic, Aalian, and Magdaleman 
Owing to the area being outside the region of glaciation, 
the determination is done on purely typological grounds 
A Neolithic bunal (with skeleton complete) was un- 
earthed, and a full account is given In one instance 
“ painted pebbles ” were discovered m an Aokan layer 
It is interesting to find these typical Azihan objects so 
far north There is evidence of Aalian culture as far 
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north as West Scotland, but hitherto ‘painted 
pebble* ” have only been found farther south The 
latter part of the book is concerned with an account of 
some open-air Neolithic stations The whole is com 
pitted by the inclusion of a very full bibliography, 
referring both to the archeology and to the pal seen 
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ie authors are to be congratulated on their explore 
turns and on the publication— especially on having 
managed to include so many and such excellent plates 
The area under discussion is of course restricted, but 
it is exceedingly important that the results obtained 
in various diggings should be carefully published, and 
not, as is, alas, so often the case, be either not published 
at all or merely noted briefly in some obscure review 
The finds described m the above work are preserved 
in the museum at Basle M C B 


The Practical Applications of X-rays By Dr G W C 
Kaye Pp vm + 135 (London Chapman and 
Hall, Ltd , 19*3 ) iof 6 d net 
This book is based hugely on a course of Cantor 
Lectures given by the author, and is primarily con 
ceraed with the many practical applications to which 
X rays are put at the present time , this term is, how- 
ever, not meant to include their medical applications 
Rather more than one-half of the book is devoted to a 
description of the methods of production of X rays and 
of their measurement, such a liberal proportion of 
space will generally be welcomed by those seeking to 
apply X rays for themselves Durmg the War, X rays 
were used successfully to detect flaws in aeroplane parts 
and the author shared very largely m this work, of which 
some good illustrations are shown The mam industrial 
application may perhaps be said to be in the examina 
tion of metal castings, and the recent technical develop 
ments, whereby X rays of very short wave length may 
be obtained, should see a widening range of application 
here 

X ray examination shows some very striking differ 
ences between ancient and modem pictures , these 
differences are mainly due to the pigments and primers 
employed by the artists , present day pigments are not 
nearly so opaque to X rays as the metallic pigments 
used by the earlier painters Some illustrations from 
the work of Heilbron will convey sufficiently well to the 
expert the assistance he may expect from the radiologist 
m detecting the work of the vandal 
The volume contains m one appendix the two 
memoranda which have been issued by the X ray and 
Radium Protection Committee on methods of safety, 
and m a second appendix a useful list of definitions of 
terms in common use in X ray and electro medical 
literature 


Principles and Practice of X-ray Technic for Diagnosis 
By Dr John A Metzger Pp 144 (London H 
Kimpton, 193a ) 14s net 

Tax author’s ann is " to put into the hands of the 
student and operator a formula on which to base his 
work in order that be may obtam better results and 
thus be able to reach a more correct diagnostic inter 
pretation ” 

We must confess to a failure in finding the “ formula *’ 
The book opens with a glossary of terms and this is 
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scarcely reassuring , for radiography we read “ same 
as skiascopy,” which is not defined , X-rays are said to 
be rays of unknown quantity , tension is defined as the 
tendency of electricity to overcome resistance 
On the second page of the first chapter the author 
discusses the use of gas and Coohdge tubes, but we 
are left wondering at what is meant by the following 
statement “The difference between the tubes used 
with the high frequency machines and the induction 
cod is one of the vacuum, and the additional cathode 
of the former to care for the inverse, while the difference 
between those for the induction cod and the transformer 
is that of a heavier target construction and lower 
vacuum of the one to care for the additional voltage 
and absence of an inverse 

The book is profusely illustrated, mainly m order to 
show the various positions of the patient which the 
author advises for different diagnostic purposes Many 
of these are quite unnecessary, and three of them are 
duplicated in the text 

A Text book qf Intermediate Physics By H Moore 
Pp ix + 834 (London Methuen and Co, Ltd, 
1933) 321 6 d net 

This is a very complete text book for intermediate 
students m universities It is well printed, has many 
original illustrations, and is provided with an exception 
ally good index of thirty nine pages Block type is 
used for the principal laws and conclusions, so that 
revision of his work on the part of a student is facilitated 
The author has, however unfortunately reproduced a 
number of the mistakes and incomplete statements of 
his predecessors He confuses surface energy and 
surface tension and on p 149 he speaks of the weight 
of the liquid below the meniscus m a capillary tube 
being supported by the surface tension He devotes 
more space than is desirable to old and discarded 
methods, e g Laplace and Lavoisier s expansion 
apparatus, p 173, and specific heat apparatus, p ai8, 
while no information is given as to how the expansion 
coefficient of a gas is calculated from observations with 
accurate apparatus, p 191 On p 354 the saturation 
vapour pressure over a solid is incorrectly shown The 
part on light is good, but there seems po reason for 
omitting old sight from the list of defects of the eye on 
p 458 There appears to be no mention of the magnetic 
circuit, and the diagrams of dynamos on pp 739 and 
741 may account for the necessity of silence on the 
subject 

Abnss det Biologic der Tiere Von Prof Dr Heinnch 
Simroth Vierte Auflage, durchgesehen und ver 
bessert von Prof Dr Fnednch Hempelmann Teil 
1 Entstehung und Weiterbildung der Tierwelt 
Beaehungen zur orgamschen Natur (Sammhing 
Goschen Nr 131 ) Pp 147 (Berlin und Leipzig 
Walter de Gruyter und Co , 1933 ) is 
This is a revision of Simroth s Sketch of the Biology 
of Animals, and a very interesting little book it w 
We do not think that the text corresponds particularly 
well with the sub-title, which might be translated 
“ Rise and Progress of the Animal Kingdom Relations 
to Organic Nature ”, and in the catalogue these an 
the titles of two separate volumes But that 1* a 
^trivial detail The little bode before us deal* mamty 
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with the following subjects — the relations of animals 
to gravity and their locomotion in vanous media , 
light, colour, and luminescence , equilibration, hearing, 
and touch , chemical influences , the influence of heat 
and cold , animal electricity , and respiration 1 his 
is a lot to cover in 150 small pages but we are bound to 
say that the treatment is very effective The chapters 
are simply illustrativ e, and thus they remain interesting 
Most of the illustrations arc fresh 

Ongtnt de la vie sur le globe Par Julien Cos tan tin 
(BibliothAque de ( ulturc generale ) Pp 192 
(Pans Lmcst 1 lammanon, 1923 ) 4 50 francs net 
The probltm of the origin of organisms upon the earth 
continues to attract ana to defeat the inquisitive spirit 
Prof Julien ( ostantin discusses it in vanous aspects 
Had living ere iturcs a beginning at ill ? If they had 
what were the first organisms like ? Did plants come 
before animals? Is there iny due in the so tilled 
" life of cryst ils ” ? He also inquires into the meaning 
of ammitc organisation the importance of colloids, 
the cht mistry of tht < ell the puzzle ol cell division, the 
processes of growth tnd dev elopment 
The th iptcrs arc all c ireful and clear, but they do not 
lead us to any solution The author concludes that 
there must have been pre Cambrian spontaneous 
generation that it is very improbable that it ever 
occurred again, that there is no hint of its occurring 
now, that green algae were the first organisms, and that 
there is nothing to show that they were preceded by 
bacteria, that the hypothesis of losmozoa only shelves 
the problem, and that their hypothetical arrival on the 
earth should have been followed by several distinct 
lines of evolution, which is not what the facts indicate 
1 o expect to effect the synthesis of living matter in the 
near future is perfectly ridiculous 

Untiernty of Oxford Institute for Research in Agrtcul 
tural Economics An economic survey of a rural 
pansh By J Pryse llowell Pp 31 (London 
Oxford University Press, 1923 ) is 
This little survey, extending to 25 pages only, is 
quite useful as an ex unple of the kind of inquiry that 
could well lie made m many more of our country 
parishes We arc told nothing of the location of the 
particular parish, not even its county, and the work 
loses much ot its value in consequence But the 
survey gives a picture of a village, presumably in 
Wales, where the houses arc let at annual rentals of 
25s upwards, and where the inhabitants appircntly 
produce most of what they need for themselves, since 
the sales from the farms work out to about £50 per 
annum only per person employed It is interesting 
and should prove instructive to any rural or urban 
dweller interested in the human side of agriculture 

Tychoms Brahe opera omnia Edidit I I F Dreyer 
Tomi quinti, fasciculus posterior Pp 217 343 
(Haumae Librana Gyldendaliana, 1923 ) n p 
This is a supplement to vol v of Tycho s collected 
works It contains several examples of Tychos ob- 
servations of the sun and planets, and his discussion 
of them, assuming that the sun (the centre of the 
planetary motions) itself goes round the earth I hese 
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will always remain classic, from the part they played 
in establishing Kepler s Laws, and later Newton’s law 
of gravitation 

A map of Huen is reproduced 
The table of longitudes and latitudes reminds us how 
inaccurate the knowledge of longitude was in Tycho’s 
time , for example, Alexandria is placed 36° east of 
London 

The volume closes with twenty five pages of useful 
editorial notes A C D C 

Scientific Method an Inquiry into the Character and 
Validity of Natural I atos By A D Ritchie (Inter- 
national Library of Psy chology^ffctlosophy, and 
Scientific Method ) Pp vm + 204 (London Kegan 
Paul and Co , Ltd , New York Harcourt, Brace 
and Co , Inc , 1923 ) ior 6 d net 
Mk Ritchie s book being a dissertation for the 
examination for a fellowship at Tnmtv College, 
Cambridge, is primarily designed to prove the extent 
and depth of the writers reading It leads us to 
hope much from Mr Ritehic when he no longer needs 
credentials The main scientific value of tht book is 
perhaps that it reveals the type of mind the present 
Cambridge teachers are nurturing and the direction of 
research they are encouraging 

2 raiti de Psychologic Par Prof Georges Dumas 
lomc 1 Pp xiv + 964 (Pans helix Alcan, 

1923 ) 40 francs net 

Thf work under notice partakes more of the nature 
of an ency elopsedia of psychological science than of a 
treatise on psychology It is a reminder of the 
exuberant growth of the subject in our own time 
It was designed by the late 'Iheodule Ribot, and his 
preface is retained, but the present edition is under 
the direction of Prof Georges Dumas, and he has 
secured as his collaborators a number of most dis- 
tinguished workers, every one eminent in some branch 
of psychological science 

The Amateurs Book of Wireless Circuits By 1 H 
Haynes Pp 107 (London Ihe Wireless Press, 
Ltd , 1923 ) 2s 6 d net 

The amateur radio engineer will find Mr Hay ncs s little 
work most instructive The author begins with the 
simplest possible circuits and then introduces elabora- 
tions step by step until he arrives at many of the 
complicated arrangements used in practice Standard 
symbols are employed and the diagrams arc btautifully 
clear, so the gradual evolution of the systems can be 
very readily followed 

Questions and Problems m Chemistry By F L 
Darrow Pp vn + 177 (London G Bell and 
Sons, Ltd , 1923 ) 31 6 d net 
This book consists of a large number of very simple 
questions on chemistry, and may be found useful to 
teachers in schools It is, however, more adapted for 
use with an American text book, and adopts American 
spelling — “ sulfuric,” etc The examination papers at 
the end are American, and m many ways the hook will 
not fit in with English school methods 
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Letters to the Editor 

Tht Editor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of. rejected manuscripts intended for 
this or any other part of Naxure No notice is 
taken of anonymous communications ] 

Light and Electrons 

Sir Olivfr I odgk xn his survey of the problems 
connected with Ether and Flections (Nature 
Supplement August 4) propounds the interesting 
question Does light generate an electron ? 
The hypothetical conversion of radntion mto in itter 
may as he points out accord with observed results 
as to the photo electric emission of electrons In 
particular the striking reciprocal relation between 
the energy of an electron and the energy of X rays 
seems to justify his statement It is as if the 
same beta particle that is the same electron had 
gone out of existence at one place and been recreated 
at another the intermediate link being constituted 
by specific ladiation of a perfectly definite wi\e 
length Sir Oliver I odge says further I know 
that the Bohr Theory of the Atom seems at first 
against these speculations Electrons do ippear to 
jump from one orbit to another and thereby give 
out a certain quantum of energy But this may be 
a supplementary and not a contradictory statement 
In this connexion I should like to dncct attention 
to a suggestion made by Prof L T Whittaker in his 
paper on the quantum mechanism in the atom (Prrc 
Roy Soc Fdin vol 42 p 141 1922) He points out 
that Bohr s theory of series spectra can be assimilated 
to the theory advanced in his paper in the following 
way In Bohrs theory let a negative electron b 
fall from an orbit of radius o, (position P,) to an orbit 
of radius a 0 (position P t ) Now in the initial st te 
of this system which consists of the electron L at l j 
let us introduce two coincident electrons F and b' 
at P t one positive and one negatn e so that they 
annul each other and let us replace Bohr s con 
ception of the fall of the electron from b at P, to 
E' at P t by the conception of the discharge of a 
condenser whose charges are E and E' the disch irge 
anmhilites t and b ' and so leaves F surviving 
alone at the end of the process and is therefor 
equivalent to Bohr s notion of a translation of E to 
the position of E 

I he suggestion is easier to visualise if instead of 
the circling electrons of Bohr s theory we employ the 
stationary electrons obtained by introducing Lang 
muirs 'Quantum Force ( Phys Rev vil 18 
p 104 1921) The conception of the discharge of a 
condenser is not essential to the picture and Sir 
Oliver I odge may prefer to replace it by a mechanical 
vibration of the column of ether between E and F' 
resulting m the production of what Silberstein has 
called a light dart In speaking of the discharge 
of a condenser os m speaking of the vibration of a 
medium we are using figurative language which 
is meant only to suggest an illustration of a process 
which is beyond the range of our experience 

One of the difficulties in Bohr s theory is to under 
stand how the frequency of the radiation emitted in 
accordance with his fundamental frequency condition 
can be fixed as soon as the electron quits the first 
stationary state and before it has reached the final 
state As Silberstein puts it Needless to say the 
founder of the new theory and his followers do not 
attempt to describe the mechanism of such an extra 
ordinary performance one, that is that enables the 
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atomic system to hit precisely upon the frequency 
required ' Again m a recent letter Prof C G 
Darwin (Nature vol hi p 771 June 9) refers to 
the difficulty that the quantum conditions deter- 
mining the permissible Bohr orbits can only be 
explained physically by attributing to the electrons 
a knowledge of the future 
This difficulty — and the similar one which arises Ip 
connexion with absorption — seems to be diminished 
if not entirely removed by the suggestions put for- 
w ird by Prof Whittaker On this view the emission 
of light originates not so much at the position V 1 as 
at the position P 0 where wo 111 vy imagine an incipient 
crack m the ether developing under the influence of 
some external disturbance say the approach of some 
other atomic system Iherc is here a suggestion of 
1 discrete structure for the electromagnetic held (or 
ether) m the space surrounding an atom such as I 
have previously attempted to indicate in speaking 
of baraday s magnetic lines as Quanta 

In the present stage of the development of physics 
when we seem forced to believe in two mutually 
contradictory theories of hght (the undulatory and 
the corpuscular theory) at the same tune tht wildest 
guess at a solution may bo permitted This must be 
my excuse for hazarding the suggestion that con- 
ceivably the head of the disturbance (derived 
from the negative electron E) sprea Is out as the hght 
advances — the amount of spreading invoiced being 
a question requiring further m\ stigation w hilst the 
tail (denved from a positive electron) retains to 
a greater extent its corpuscular eh iractei and plays 
the part of one of Sir J J I homson s spteks as 
it follows the advancing wave front On this vieqr 
absorption of radiation takes place when an electron 
grasps the hght — In this revised version of Little 
Bo Peep — by its tail l 

H S Vi lln 

The University St Andrews 


Continental Drift and the Stressing of Africa 

As one among many geologists who (so it would 
seem) would welcome proof of in hypothesis of 
continental drift but who cannot accept Dr Wegeners 
peculiar opinions with regard to it I recognise that 
we owe a dobt of gratitude to Dr J W Evans for 
showing us an ingenious way 1 ut of some of the 
difficulties that Wegener albeit unintentionally 
demonstrates rather than removes none the less the 
views of Dr bvans on this subject appear to be 
open to question 

Dr Evans states (Nati rl March 24 p 393) that 
there seems reason to believe that Africa is in the 
mam the centre of a region of tension due ti the 
outward drift of continental masses which as he 
points out is explicable as dnft from a region of 
comparatively low gravity to one of higher gravity 
I ollowing Osmond Fisher and Pickering Dr bvans 
sees no objection to the view that the Pacific depression 
is the scar left by the separation of the moon from 
the earth — a phenomenon which Sir George Darwin 
attributed to tidal action— and is inchned to follow 
Prof Sollns in regarding the African protuberance 
as an unsuccessful attempt on the part of the earth 
to produce another satellite 
The birth of the moon is a piece of extremely 
ancient history and the consequent stressing of 
Africa if indeed there be any such consequence, 
must have started as soon as the moon s mass was 
lost or in the event of excessive resistance of sima 
to sial — an unlikely event if the postulated circutn 
stances of the moon s origin be correct — as soon as 
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the nae in temperature resulting from the blanketing 
of the sea bottom, by sedimentary deposits, in the 
neighbourhood of land masses became sufficient 
considerably to reduce the rigidity of the basic suna 
beneath the continental shelves The great thickness 
of the earliest sedimentary strata suggests that this 
condition was attained in very remote geological 
times , and in view of the slow progress the continents 
would make by this process of drift, it would appear 
that the degree of separation now attained by these 
land masses may be taken to point to a similar 
conclusion, even though a liberal allowance be made 
for lateral collapse along the margins of the separated 
tracts According to this view, tension al structures 
should be dominant throughout the geological history 
of Africa 

Of other African territories I will say nothing, but 
with regard to Uganda, which lies, bo it noted, in 
the heart of the continent and between two great 
nft valleys, tensional structures are astonishingly 
absent, or, at any rate, difficult to find 

Deposited on a basement of crystalline rocks which 
represents, in all probability a great accumulation 
of archaic sub aqueous deposits intruded upon and 
largely metamorphosed by ancient acid magmas that 
have incorporated much of the sediments, is a very 
thick senes of shales and sandstones (usually more 
or less alterod) of great antiquity but of undetermined 
age These are part of what we once called the 
Argillite senes (a tentative term now abandoned, see 
Ann Kept Geol Dept Uganda, 1920, p 10) , they 
constitute what we now call the Ankolian system 
These rocks have suffered much from folding and 
aro sliced up by tremendous faults Owing to the 
want of easily recognised horizons withm the system, 
it is usually very difficult to demonstrate the nature 
of these faults There can be little doubt, however, 
that they are essentially compressional structures, 
and in every instance where the fracture contacts 
have been seen they have revealed overthrust 
faults After this great phase of faulting, the 
Ankolian beds have been thrown mto a senes of 
complicated domes, the eroded remains of which 
were first descnbtd by me as arenas ( loc cti p 1 a) 
Some of these have been the subject of careful study 
by Mr A D Combe (Held Geologist Uganda Service), 
who has mapped them in detail It is quite certain 
that these do not give evidence of tension, but quite 
the reverse 

Above the Ankolian, and deposited unconformably 
upon that system, 19 the Mityana senes, consisting 
of thick accumulations of sandstones and con- 
glomerates, these too, have suffered from faulting 
but to a lesser degree than the Ankolian The 
nature of these faults is as yet undetermined 
The Ankolian and the Mityana senes have together 
boen thrust up by an enormous bathylith (the 
Mubendi bathylith), the denudation of which has 
exposed the newer granite this does not look like 
tension Deposits revealing plant impressions, pos- 
sibly of Jurassic age, which appear to be the next 
in order of sequence, have been located in eastern 
Uganda , they occur in a syncline of no great size 
the significance of this structure is uncertain No 
other tectonic movements are as yet known in this 
country until we come to (probably) late Cretaceous 
and Tertiary times, when we have the doming of 
Uganda (the Uganda Congo dome lying to the west 
of the synclme of Lake Victoria, which itself lies to 
the west of the Kenyan dome or anticline) This 
structure can scarcely be interpreted as tensional , 
yet at the time of its inception continental drift, if 
drift there has been, should surely have been well 
advanced The first structures of more than purely 
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local significance that have been interpreted as 
tensioned do not make their appearance until about 
middle tertiary times, though the action which they 
signify continued until much later I mean, of course, 
the nft valleys, and even these, at any rate so far 
as their first inception is concerned, are more easily 
accounted for by compression than by its opposite 
Here, with the Semnki (Semahki the natives call it) 
and the Congo nft-scarp to my left, the Toro Bunyoro 
escarpment to my right, and the Ruwenzon range 
behind me 1 wnte sitting on the evidence, as it were, 
that proves, perhaps for the first time conclusively, 
the tectonic origin of the Albcrtine depression, and 
demonstrates beyond all doubt the amazing fact 
that early man knew the lake when it stood more 
than 1000 feet higher than it does mw, A thousand- 
foot head on Lake Albert is impoHBIle to-day, and 
has been ever since the differential drop of the 
Bunyoro scarp not only released the pent-up waters 
of Lake Albert, but gavo birth to the Victoria Nile 
that connects, through Lake Chioga, the great 
Nyanza with the Albertme depression All this is, 
in my opmion, more easily accounted for as a 
necessary consequence of compressional activity than 
as the direct result of tension 
The tectonics of the nft 19 too big a question to 
discuss in a letter, but it may be noted that all the 
evidence that I have been able recently to obtain 
in Toro and in the Bwamba country supports the 
view generally held, that Ruwenzon is an upthrust 
mass It is directly connected with the nft but very 
probably pre-nft m age Now there is evidence to 
show that since the inception of the Albertme nft 
the bottom of the valley has sunk by two distinct 
major movements well separated m tune The 
srnkage has been pivotal with a maximum downthrow 
to the north east, as has the subsidence of Bunyoro 
I hat which has remained firm and helped in marked 
degree to hold the sinking bottom of the nft valley 
is the great faulted upthrust of the Ruwenzon range 
this does not look like tension anyway 

I am afraid that exception must be taken to 
Dr Evans s use of the term nft as applied to the 
separation tract between drifting continents Thus 
used, the term is most applicable, but it has pnonty 
in Prof Gregory’s usage, which, though it may be 
less apt, is now unalterable E J Wayland 
The Semliki Dam 
May 1 


Protozoa and Virus Diseases of Plants 

Attempts to discover the presence of a foreign 
organism in such diseases as tobacco-mosaic, tomato- 
mosaic, leaf roll of potato, and numerous other similar 
infectious diseases have been the concern of botanists 
for many years Although considerable knowledge 
has been gamed as to the distribution of these diseases 
by insects such as Aphides, yet no causal organism 
has been observed with certainty, and the diseases 
have been classed accordingly as virus diseases The 
failure to detect the presence of a foreign organism, 
has naturally been a serious handicap in combating 
these diseases, many of which are of senous economic 
importance 

The appearance of a paper by R Nelson entitled 
" The Occurrence of Protozoa m Plants affected with 
Mosaic and Related Diseases ” (Agnc Expt Station, 
Michigan, Bull 58, 1922) is thus of great interest 

In this paper Nelson claims that protozoa are to 
be found m the phloem of plants affected by bean- 
mosaic and tomato-mosaic, and also in potato plants 
affected by leaf-roll, while such organisms are absent 
from the phloem of healthy plants 
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Some of theee organisms are described as possessing 
a single flagellum and an undulating membrane 
others as binagellate their general resemblance to 
trypanosomes is also claimed 
when Nelson • paper was received in this country 
some few months ago I was engaged m a study of 
the mosaic of hops a disease probably to be classed 
as a i irus disease A search for protozoa similar to 
those described by Nelson was accordingly made in 
the phloem of hops thus affected No such organisms 
were to be observed but elongated deeply staining 
structures having a marked resemblance to those 
figured by Nelson and described by him as protozoa 
were found as shown in bigs xa ib In the case of 
the hop mosaic these structures were undoubtedly de 
generate nuclei for all transitions could be observed 
between them and the normal nuclei of the phloem 
These degenerate nuclei were not observed m the 
I phloem of healthy hop plants but they 
were to be seen in the phloem of an 
\ unhealthy bean plant that had been 
fl 11 \ kept some time in the poor light of 

■ \ C&lii a laboratory and the leaves of which 

■ fl *\ were attacked by Botrytis (big i c) 

W # These results do not of course dis 

1 II a prove the observations of Nelson ns to 
" “ the association of pro 

tozoa with virus dis 
eases for the diseases 
which he investigated 

\ . . - . \srsw i have not been studie 1 

V \ \sB \ \V» \ Considering however 

\ \ ’ how important the 

^ \% \ ' discovery of a causal 

J \X \ } organism in virus dis 

i \ 1 ' eases would be it 

Beemed advisable to 
put on record the re 
suits obtained with 
diseased hops and 
beans 

Such results mdi 
cate clearlv that the 
theory of the associa 
tion of protozoa with 
virus diseases requires 
fuller evidence than 
has yet been supplied 
It is to be noted 
that Nelson describes 
the protozoa m the 
plants he examined as 
usually existing singly 
in the cells and as always elongated in the direction of 
the axis of the stem * e the organisms stand pemian 
entlv on end in the plant These somewhat remarkable 
results would find an easy explanation if the structures 
in question were no more than the degenerating nuclei 
of the elongated cells of the phloem 

M S Lacev 

Department of Plant Physiology and Pathology 
Imperial College of Science and Technology 
South Kensington S W 7 August 8 

The Scattering of Light by Liquid and Solid 



—Long tudinal wet ora of ho ph o« 


It is a well known fact of observation that most 
reflecting surfaces usually also scatter a little light 
and are thus rendered visible The effect is usually 
dismissed however as due to dust or imperfect 
polish of the surface and little attention has been 
given to the problem of determining whether when 
these disturbing factors are eliminated any scattering 
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by the surface persists Experiments earned out by 
the wnter in collaboration vrith Mr L A Ramdas to 
test this matter have led to some interesting results 
Freshly split cleavage faces of crystals show extra 
ordinarily little scattering In fact, it is found that 
a clean good piece of mica has surfaces which are 
invisible even when placed at the focus of a lens 
illuminated by sunlight against a dark background 
This is what one would expect theoretically Cleavage 
surfaces of rock salt and Iceland spar are also good 
though not so perfect The conchoidal fracture 
surfaces of quartz are relatively very imperfect 
optically Blocks of thick plate glass when freshly 
broken open exhibit surfaces which apparently are 
quite smooth but when illuminated by sunlight they 
snow a blue superficial opalescence rreshly blown 
bulbs of glass when held m a strong light also show 
this surface opalescence very well 
Coming to liquids the most interesting case is 
that of metallic mercury After carrying out a 
senes of chemical purifications washing and drying 
the mercury and then dis tillin g it in vacuum from 
one bulb to another ind transferring it back again 
repeatedly Mr Ramdas succeeded m obtaining 
surfaces which were dust free and chemically clean 
When sunlight is concentrated on such a mercury 
surface in a vacuum the focal spot shows a bluish 
white opalescence the scattered fight when observed 
in a direction nearly parallel to the surface being very 
strongly polarised with the electric vector perpendi- 
cular to the surface and of nearly similar intensity 
m all azimuths The opalescent spot when examined 
under a microscope appears perfectly structureless 
showing that it is a true molecular phenomenon 
To test whether the surface opalescence exhibited 
bv mercury is due to the mobility of the dispersion 
electrons usually assumed to exist m metals or 
whether it is due to the rugosities of the surface 
caused by molecular bombardment observations 
were also made with transparent liquids in enclosed 
bulbs made dust free by repeated distillation 
Various liquids tried e g ether alcohol benzene 
carbon tetrachloride liquid carbon dioxide all 
showed the surface opalescence conspicuously under 
strong illumination The character of the effect in 
these cases was however quite different from that 
shown by a clean mercury surface 
The surface scattering by transparent liquids is un- 
doubtedly due to the effect of molecular bombardment 
of the surface It is much more intense when observed 
m directions adjacent to that of regular reflection and 
refraction than in other directions It is less blue 
than the internally scattered light and shows re- 
markable changes in its state of polarisation with 
varying angles of incidence and observation There 
were notable differences in this respect between the 
cases in which the light is incident respectively 
within and outside the liquid on the interface There 
is a rapid falling off m the intensity of the surface 
opalescence when the angle of incidence is increased 
much beyond the critical angle. Ihese facts dearly 
indicate that the effect shown by transparent liquids 
is essentially due to the imperfect planeness of the 
surface The scattering by a metallic liquid surface, 
on the other hand has probably a different origin, as 
suggested above 

The interface between two non miscible dust free 
liquids also shows strong opalescence under illumma 
turn tor the particular case in which the interfacial 
tension is very small or negligible the opalescence 
becomes greatly exaggerated some observations by 
Mandelstamm (Ann d Pkys vol 41, 1913) on the 
critical state of liquid mixtureajare of interest m 
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The experimental observation of the surface 
opalescence of wattr presents special difficulties owing 
to the great ease with which this liquid catches dust 
and grease The difficulties have however been 
successfully overcome and the effect satisfactorily 
demonstrated both with water rendered dust free in 
sealed bulbs and with the water him on a clean block 
of melting ice kept free of dust by a gentle strtam of 
gas blowing upon it 

C V Raman 

210 Dowbaraar Street Calcutta 
June 28 


On Continuous Radiation from the Sun 

Proi J Q Stlwart recently publishel in these 
columns (Natire February 10 p 186) a very 
interesting communication on the optical and 
electrical properties of ionised gases tor some time 
past I have been engage 1 in investig itions on similar 
lines and I wish to direct attention to one important 
Side result It is well known that m estimating the 
surface temperature of heavenly bodies (is has been 
done by toblcntz Abl ot Wilsing and Schemer 
and others) from their continuous spectra it is 
always tacitly assumed that they radiate like per 
fectly black bodies Several Investigators have 
pointed out that this ass imption does not tally 
with experimental results The temperature ob 
tamed by applying the total radiation law and the 
method of isochromatics to the spectral energy 
curve are at variance with each other They are 
also different from the temperatures obtained from 
the ionisation theory 

The best example is afforded by the sun which 
according to the careful measurements of Abbot 
and Wilsing shows a spectral energy curve consider 
ably deviating from that of a black body (see E A 
Milne Phil Trans vol 223 p 218) the fact has 
been discussed by many investigators including 
Schwarzschild Groot Milne Dietrius and others 
There are very weighty reasons why the sun would 
not radiate like a black body A black body or a 
full radiator is one which absorbs all the radiant 
energy which falls on it reflecting none Such an 
ideal body is nowhere met with m the world but 
Wien and Lummor realised it by making use of a 
hollow enclosure maintained at a constant tempera 
ture and provided with a small hole the idea being 
that a beam of radiation within the enclosure would 
describe an infinitely circuitous path nnd what the 
emission lacks m fullness will be made up by repeated 
reflections 

It is clear that none of these conditions is fulfilled 
m the case of the sun The surface of the sun 
contains a large percentage of free electrons and 
positive charges which endow it with a large re 
fleeting power This point will be clear if we re 
member the analogous case of metals According 
to the electromagnetic theory metals derive their 
high reflecting power from the presence in them of a 
large number of free electrons or rather electrons 
which are easily excited to vibration by incident 
radiation A theory of emissivity of metals on this 
basu was worked out by Aschkinass in 1905 ind has 
been verified by the experiments of Rubens an i Hagen 
Langmuir ana others 

The presence of a large percentage of free electrons 
on the surface of the sun would thus endow it with 
a high reflecting power rhe surface being an open 
one the hollow enclosure condition is not realised 
Thus the conclusion seems to be irresistible that the 
total emission from the surface would fall far short 
of that of full radiator The form of the spectral 
HO 2808, \OL 1 1 2] 


[August 25, 1923 

energy curve suggests the emissivity Ex vanes as 
x £.*(x«) where i but about this point judg 

ment should be reserved now 
Turning to the stirs it is easy to see that s imila r 
conditions would hold The analogy with metals 
enables us to say that the emission from low tern 
perature stars would fall far short of that from a 
full radiator at the same temperature while for 
stars with very high temperature emissivity may 
approach that of a black body 

Prof Eddington s work on the constitution of 
stars is base 1 on the assumption that inside the stars 
total emissivity vanes as T* this assumption is 
probably not affected for inside the stars the hollow 
enclosure condition is largely fulfitoL 

Mtch Nad Saha 

University College of Science Calcutta 


Separation of Common Lead Into Fractions 
of Different Density 

By fractional crystallisation of lead assay foil about 
300 grams in all two end fractions each weighing 
about 60 grams were obtained These fractions were 
then puntied according to Stas s method For the 
density determinations about ten grams of each was 
melted m an atmosphere of hydrogen and allowed to 
solidify in a xacuum The densities of samples pre 
pared in this way were determined in specific gravity 
bottles 

Density of lead from crystals end of fractionating 
senes — 11 345 d 0005 

Density of lead from mother liquor end of fractionat 
mg senes — 11 3i3_fco 005 
A sample of Stas lead which Mr C T Heycock 
very kindly gave me was found to have the density 
II 328 in one experiment and 11 326 after re melting 
The difference m density between the above men 
tioned fractions persisted after granulating the metal 
and also after re melting the granulated metal under 
potassium cyanide It was discovered in the course 
of these experiments that lead which has solidified 
slowly is not homogeneous as regards density — the 
parts which freeze first being lenBer 

Out of eleven experiments only one was inconsistent 
with the view that the original lead had been separated 
mto two fractions which nad different densities 
The work is being continued 

R H Aikinson 

Goldsmiths Metallurgical Laboratory 
University Chemical Laboratory 
Cambridge July 18 


Proposed International Survey of tbs Sky 

On the initiative of the French National Meteoro 
logical Service it has been decided to take photo 
graphs of the clouds three times daily during the 
week September 17 23 inclusive at as many stations 
as possible throughout the countries of western 
Furope As the number of official meteorological 
stations is limited it has been proposed to enlist the 
services of those professional apd amateur photo 
graphers who are willing to co operate voluntarily in 
the work The photographs should be taken as nearly 
as possible at 7 a m mi and 6 pm GMT (not 
summer time) The photographer should make a 
note of the direction in which the camera is pointing 
when the photograph is taken (« g north south west 
etc ) if more than one photograph is taken at any 
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hour it will be advantageous to take them m opposite 
directions (e g south west and north ewt) A reseau 
of five photographs would practically cover the whole 
visible sky when an average lens is employed and it 
is accordingly recommended that when possible one 
photograph should be taken towards each of the 
points north east south and west anl one towards 
the zenith Photographers should be particularly 
careful to mark their plates m some way sc that the 
photographs in the different directi ms mav be readily 
recognised after development the inclusion of a small 
strip of horizon might be advisable for this purp se 
In the case of the zenith photograph a small part of 
some object might be included (eg the top of a tree 
or the comer of the roof of a house) to indicate the 
orientation of the plate 

The mam object is not to secure artistic effects 
but rather to obtain clearly defined records of the 
cloud forms present and therefore contrasty re 
suits are picferable 

Photographers who are willing to take part v 1 in 
tanly m tins work are invited to send their n imes t 
one of us at Stoner Hill Petcrsfield a id these vol m 
teers will be supplied with the necessary instructions 
when these are ready for distribution At the request 
of Col Dolcambre of the trench Meteor jlogieal 
Service instructions for taking the photc graphs have 
been drawn up by one of us and are to be circulate l 
internationally C J P Cave 


presentation will not account for the facts All the 
facts which are explained by the trichromatic theory 
are however consistent with my theory 

The trichromatic theory becomes more and more 
complicated with subsidiary hypotheses inconsistent 
with each other I have examined a man stated to be 
completely red blind but testtd with my lantern he 
recognised red as easily as a normal sighted person 
How do 50 per cent of the dangerously colour blmd 
get through the wool test ? The trichromatic theory 
completely fails to explain the tnchromic class of 
the colour blmd The trichromtc have no yellow 
sensation regarding this region of the spectrum as 
rod green and marking out in the spectrum a mono 
chromatic division including yellow orange yellow 
and yellow green 

if the trichromatic theory were true the point 
where the hypothetical curves cut should be shifted 
towards the defective scnsition this is not found 
Let the tnchrome now bo examined by colour mixing 
methods anrl he may make in equation R + G + V W 
with too much red in the mixed light and then make 
an equation with to> much green in the mixed light 
Again he may agree with the normal match or in 
cttier cases only agree with the normil match when 
the comparison white light is diminished in one case 
or increased m another thus matching two white 
lights of different luminosities 

r W Fdridgb Grfen 

London August 7 


An Einstein Paradox an Apology 

Allow me to express regret for having misinter 
preted Prof Einsteins symbols My mistake was 
caused by the fixed idea that it was impossible for 
K, *« motum to learn anything about the signal at L 
until the light reached him 

1 owe to Mr C O Bartrum the explanation that 
there are three events namely (1) the emission of 
light signal at I (a) its reception by K, (3) ts 
reception by K and that each requires its own 
double set of space time co ordinates thus (x, <,) 
(*, t„) (x, t,) in K s system and the same letters with 
accents for K, s There wiH then be three pairs of 
Einstein equations 

I find however from letters received that opinions 
differ as to the interpretation of the t s Some think 
that they are the actual times recorded by the clocks 
others that they have to be corrected by allowances 
for the passage of light Some think that a body in 
motion actually contracts and that a earned clock 
goes slow others that the body only seems to 
contract and that each of the two observers thinks 
that the other s clock goes slow The latter have a 
difficulty m oxplaming the constant c 

The simple problem of which the Newtonian solu 
tion was given in Nature, of June 2 ought to admit 
of a solution by relativity methods I should be 
greatly obliged to any of your readers who would 
send me one showing the time on K s clock when the 
signal reaches K viz xjv+xjc R W Genese 
40 London Road 

Southborough Kent 


Colour Vision and Colour Vision Theories 
Prof P&ddie in Nature of August 4 p 163 has 
dealt with some of my strictures of the trichromatic 
theory Whilst nothing can be said against his 
mathematical presentation of the theory it can easily 
be shown that when a case of colour blindness is 
fully and carefully examined the mathematical 
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Stirling s Theorem 

The recent correspondence in the columns of 
Nature on this subject prompts me to add to the 
collection a formula which I deduced about three years 
ago It was then communicated to a mathematical 
friend but has not otherwise been published 

The ordinary Euler Maclaunn senes for log, 1* I is 

log (*+ 1) log * - * 

+ 1 |nn - 1 /3bo» , + 1 /ia6o»* 

It is easily shown that the last three terms pnnted 
above are reproduced exactly by the first three terms of 
the binomial 

+ iS?) '" 3 

while the simpler binomial 

1 ( , JL\ 1 _ x -( *5*!_ V 

I2w\ 1 + i5nv i2»\i5»*+8' 

reproduces exactly the terms in l/x and i/n* and 
very approximately the term m i /n* Adopting the 
simpler form we have 

1 / 13a* v/* 6 

logH I «- logv'w+fH + iJlog** + 
or passing to common logs (M *■ modulus) 

0395089,3 M / is * 1 

+ (»+ 1) >°6 • " - " M + IT« 1 15 »-+ sl 

This formula gives for 1 1 (true value 1) 1 00007 
for 2 ! (true value 2) 2 00 >002 for 3 ! and 3 


fore high 1 — 

doubted whether this formula or anv of those under 
discussion is really to be prefen ed to the direct use 
of the senes of which we can easily take as many 
terms as may be required for the order of accuracy 
desired G J Lids tone 

9 St Andrew Square Edinburgh, 

July 24 
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The Growth of the Telescope . 1 

By Dr William J S Lockyer 


I N the beginning of the year 1608, that is, 315 years 
ago, or about ten generations, telescopes did not 
exist The main work of astronomers before the year 
1608 was, therefore, concentrated upon observing and 
recording the positions of the heavenly bodies from 
day to day ana from year to year The early (1587) 
instruments for observations of position took the form 
of graduated quadrants mounted in a vertical plane 
capable of rotation about the centre of a horizontal 
divided circle The direction of a heavenly body could 
be indicated only by pointing at it , so every quadrant 
was furnished with a pointer pn oted at the centre of 
the quadrant The adjustments of the instruments 
were made by using a plumb line for the determination 


surface, etc The lens combination employed by 
Galileo underwent changes as time advanced In 
i6ao Kepler suggested the use of two double convex 
lenses, and this was actually earned out by Schemer 
m 1637 Astronomers had to wait nearly 100 yean 
before Chester More Hall, in 1733, put forward the idea 
of making an object glass of two different lands of 
glass— crown and flint— placed dose together, thus 
establishing the so called achromatic lens It was not, 
however, until another quarter of a^mtury had passed 
that John Dollond in 1758 rendenUPthis discovery 
effective, thus heralding the dawn of what may tie 
termed modem astronomical observation 
In the year 1639 the discovery of another form of 
telescope was made, namely, the reflecting 
telescope , but it was not until the year 
1663 that the principle was described m 

C icil form by James Gregory It was 
, however, to Sir Isaac Newton m 1668 
actually to construct an instrument of this 
nature, and the telescope he made, which 
is quite small, is to day in the rooms of 
the Royal Society of London Like the 
refracting telescope, the reflecting telescope 
underwent various changes in the optical 
train , thus we have the forms now known 
as the Newtonian, Gregorian, Cassegramian, 
and Herschehan 

As soon as the refracting telescope became 
a practical instrument it was at *nce 
brought into commission for instruments 
employed in the measurements of the 
positions of the heavenly bodies In fact, 
it at once replaced “ pointers ” Tycho 
Brahe’s great quadrant was soon super- 
seded by a type of instrument similar to 
that made in 1770 by Sisson for the Kew 
Observatory This was an 8 foot quadrant, 
mounted m the meridian, with a finely 
divided scale and vernier The quadrant 
form developed later into a complete graduated circle 
read by several microscopes after the type of Gambey’s 
mural artle, made m 1819 for the Pans Observatory 
The acme of perfection m accuracy is reached to-day 
by such an instrument as the present Cape Observatory 
transit circle In this the telescope has an objective 
of 6 inches aperture of the finest construction, two very 
finely graduated circles are attached, and several 
micrometers are employed for reading each aide. 
Many other refinements, too numerous to mention 
here, are included to attain the highest accuracy 
In order to follow the developments of the two lands 
of telescopes, namely the refractors and reflectors, it 
is best to deal with each kind separately Returning 
to the epoch many years before John Dollond made 
the achromatic lens effective, it was found that an 
object glass, which then consisted of a single lens only, 
formed images at the focus which were highly coloured 
and spoilt definition The only method of «*cnn ng 
greater magnifying power, with increase of aperture 
or diameter of lens, was to make the lenses of great 



Fic I — Hewl u» i unil uletcopo m unt«d I j • uptn.iun from tbe roof of * tower which 
un be routed by gearing 


of the vertical, and a level for placing the azimuth 
circle horizontal 

Tycho Brahe, the famous Danish astronomer (1546- 
1601), constructed many elaborate instruments of this 
nature for his observatory at Uraniberg, but his most 
important instrument was the large quadrant fixed m 
the meridian with which he observed transits of the 
heavenly bodies through a hole in the south wall 
This instrument was the forerunner of the modem 
transit circle 

Galileo was the first to use the “ optik tube ” for the 
study of the heavenly bodies, and in consequence made 
a senes of important discoveries Thus, he found that 
the number of stars was enormously increased , the 
“ wandering stars ” were really planets , the moon 
displayed mountains , Jupiter possessed a family of 
satellites , Saturn exhibited curious features which 
were eventually identified as a ring system , Venus 
appeared as a crescent , spots were visible on the solar 
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focal length , for experience had shown that the greater 
the focal length the less the colour j < 

Thus, about the year 1680 we come to the age of 
giant telescopes, when then: lengths measured anything 
from 60 feet to aio feet These cumbrous instruments 
were generally suspended by their middle from tall 
masts or towers, and to reduce their weight diaphragms 
placed at stated intervals took the place of wooden tubes 
Thus were the telescopes of Hevelius Huyghens 
adopted the novel principle of only placing the object 
glass on the mast, the eyepiece being attached to 
it by a long cord which could be stretched tight, and 
so make the proper optical alignment 

An illustration of a giant observa 
tory of Hevelius s time given here 
(Fig 1) displays three of these long 
telescopes in use Mechanism is shown 
by which not only can the telescopes 
be hoisted into position but the roof of 
the tower to which the telescopes arc 
suspended can also be turned round 
to neutralise the earth’s motion The 
illustration shows that even in those 
days a considerable observatory staff 
was necessary 

A telescope cannot be properly 
manipulated unless it is equato riallv 
mounted, te mounted on an axis 
inclined to the latitude in which it is 
used One of the first, if not the first, 
telescope to be set up in this manner 
was that used by Schemer in 1618 for 
observing the spots on the sun 
Schemer had onlv to direct the tele 
scope to the sun, and fix it m declina 
tion, when the diurnal movement 
could be compensated by simply mov 
mg the telescope westward by hand 
The form of mounting he adopted 
was the foundation of the German 
type of mounting telescopes, to which 
reference will be made later 

Not only is it imperative for a 
telescope to be equatonally mounted, 
but it must also be driven by some 
power clockwork or otherwise, so 
that the object under observation 
will always remain in the centre of 
the field of view of the telescope Hooke, so far as is 
known, was the first to adopt this principle in 1674 
As is indicated in an old print of his instrument he 
mounted his quadrant at the upper end of a long polar 
axis, and rotated this by means of gear wheels actuated 
bv a falling weight The speed was controlled by a 
conical pendulum governor, which could be shortened 
or lengthened at will We had to wait, however, until 
the year 1823 before a really efficient driving clock 
was applied to a telescope This was the work of 
Fraunhofer, and was adapted to the 9^-m Dorpat re- 
fractor, the largest refractor of that penod, made for the 
Czar Nicholas of Russia The principle is the same as 
that used today, the clockwork, amen by weights 
and controlled by a governor, actuating a tangent screw 
which is in gear with the threads cut m the circum 
ference of the driving circle to which the telescope can 
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be clamped The Dorpat instrument may be said to 
be the first real modern refractor, as it embodied all 
the fundamental features of telescopes constructed 
afterwards 

There are three well known recognised forms of 
mounting telescopes, illustrated m Fig 2, and termed 
the “ English," “ German," and Composite " types 
In the English type the telescope tube is mounted 
directly on the polar axis midway between the supports 
of this axis, and being symmetrically placed balances 
itself both in Right \srension and Decimation The 
composite type is rather similar to that of the Fnglish, 


only the tube is placed on one side of the polar axis 
and the counterpoise weights on the opposite side In 
the German type, the tube with its counterpoise weights 
is fixed symmetrically to the prolongation of the upper 
end of the polar axis, that ]*, outside the supports of 
this axis There is still a more modern modification 
of the German type, in which the polar axis is prolonged 
at its upper end, taking the shape of a fork The 
telescope tube is placed symmetrically m this fork, 
thus obviating the necessity for counterpoise weights 

Coming now to the advance in telescope construction, 
mention only may be made of „uch instruments as the 
15 inch Pulkowa (1839) by Merz and Mahler, the 15 inch 
Harvard (1847), also by Merz and Mahler, and the 
18-mch Chicago University telescope (186a), by Ahran 
Clark 

The year 1868 saw the completion of the fine 25-inch 
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made by Cooke lor Mr R S \ewall s observatory at 
Gateshead This instrument by far the largest of its 
day was mounted after the German form It had a 
focal length of 30 feet so that the dome and observing 
chair had to be of great proportions So satisfactory 
was the behaviour of this instrument, that after a 
journey to this country to inspect this telescope the 
representatives from the Washington Observatory 
ordered a 26 inch of 32 feet focal length from Alvan 
Clark and it was completed m 187-5 

In 1880 Grul h surpassed this size by making a 
27 inch ftr the Vienna Observatory but five vears 
later (1885) Alvan C lark turned out a 30 inch objective 
of 42 feet focal length for the Pulkowa Observatory 
The following jear (1886) saw another objective of the 
same size constructed by the Brothers Henry for the 
Nice Observatory, but this was soon eclipsed by the 
completion in 1887 by Alvan Clark of the Great Lick 
Refractor of 0 6 inch aperture and 57 feet focal length 
erected on Mount Hamilton in California lor this 
instrument an observing chair, as such hid to be 
abandoned but the floor of the observatory was made 
cipable of elevation and depression thus avoiding 
many difficulties and adding great facilities 

Two large telescopes though not records in size 
followed the construction of the I lek instrument The 
first was the 28 inch of 28 feet focal length by Grubb 
(1893) for the Greenwich 01 scrvati rv, mounted after 
the fnglish fashion this is the largest refractor in 
Great Bnta n to day In the following year (1894) 
the Brothers Henry completed the 32 inch 33 feet 
focal length telescope for the Astrophysical Observatory 
at Meudon nc ir Pans 

The largest refractor m the world to day namely the 
Yerkcs tclesc pe f the University of Chicago was 
completed in 1893 the object glass by Alvan Clark 
being 40 inch m diameter and of 6a feet focal length 
It is mounted very similarly to the Lack instrument and 
fitted with all the latest facilities for assisting the 
observer at the eye end including a rising and falling 
floor 

In mounting large refractors the standard forms 
h iv e occasionally been departed from in order to attain 
some special end Four examples of these mav be 
mentioned here Ihus at the Pans Observatory there 
was erected in 1890 a 23 1 inch objective of 62 feel 
focal length in a tul e mounted in the ( oud 4 form 
after the design of Monsieur Loewy This instrument 
is so constructed that the observer is housed in a 
comfortable r om m which the ey e end of the telescope 
is suitabl) fixed and he can observe any object m the 
heavens without moving from his chair ly means of 
reflections from two mirrors in the peculiar shaped tube 
after the light h is passed through the object glass 

Another n»vtl form wis exhibited at the Pans 
Exhibition of 1900 1 1 utih e in bject glass of 49 inches 
aperture and 197 feet focal length made 1 y Monsieur 
Gautier In older to avoid tl e necessity of having to 
move such a heavy Object gl iss and tube the pnnciple 
adopted was to place the telescope horizontally in a 
true nc rth and south position with the obje t gl iss 
facing n rth The light from any celestial c bject w as 
then reflected into this tube by means of a large silver 
on glass mirror mounted as a sidcrostat and moved bv 
clockwork This parti ular telescope has never been 
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effectively used so m spite of its great objective it has 
not been classed as the greatest telescope of to day 
A cunous mounting is that employed for the 27 inch 
telescope of 70 feet focal length of the Treptow 
Observatory near Berlin erected m 1909 The main 
object m the construction was to obviate the cost of 
a large dome and rising floor and also to make the eye 
piece of the instrument v ery easy of access for numerous 
visitors To accomplish this the tube was erected on 
the modified German type of mounting m such a way 
that the eye end of the tube should be situated just 
above the upper end of the polar axis The tube was 
counterpoised in decimation by two great weights 
placed at the extremities of two )K||#rms extending 
northwards and symmetrically placed as regards the 
tube Thus the eyepiece was in the centre of motion 
of the telescope and practically stationary for all 
positions of the tube also by simplv setting the tube 
near the position of honzontahty it could be covered 
by a light wooden low structure 
The lost novel form of mounting to be mentioned was 
erected in 1912 and is known as the 150 foot Tower 
Telescope of the Mount Wilson Observatory Its 
origin developed from the fact that an objective of 
long focal length w is required to be used in conjunction 
with a spectroscope also of long focal length 
Prevous experience had shown that air currents 
near the ground affected the definition when such long 
instruments were used in a horizontal position Dr 
G F Hale concen ed the idea of mounting the object 
lens high up on a metal girder tower and throwing the 
images of the celestial object to be studied vertically 
downwards on to the spectroscope placed vertically in 
a shaft in the ground employing two plane mirrors 
above the object glass to reflect the object downwards 
The actual lens m use has an aperture of 12 inches and 
a focal length of 1 30 feet while the focal length of the 
spectroscope is 75 feet One of the chief peculiarities 
of the construction was that the girder work of the 
Tower was really in duplicate one within the other 
and not touching at any plate While the dome at the 
top rested on the outer casing the mirrors and lens 
were supported by the inner one thus any wind 
pressure which might set up vibration in the outer 
casing did not affect the inner casing which supported 
the optical parts of the arrangement 

Reference has previously been made to the various 
forms of reflecting telescopes such as the Newtonian, 
Gregorian C assegrainian and Ilerschehan and to the 
first reflector ever made namely, that bv Sir Isaac 
Newton m 1(68 for a long time the progress of this 
type of telescope was slow but impetus was given to it 
by Sir William Ilerschel who was the first to make 
mirrors of really large dimensions The mirrors them 
selves were composed of speculum metal— an alloy of 
copper and tin and highly polished IItrs< hcl s largest 
reflector was four feet m diameter with a focal length 
of forty feet It was erected at Slough near Windsor, 
in the year 1789 The tube was pivoted near the 
ground and mounted between high wooden trestles 
while there was no restriction to its movement m the 
vertical direction it was only capable of a very small 
lateral motion east and west of the meridian Just as 
Galileo with his pigmy refractor revolutionised ideas 
with his wonderful discoveries so Herschel with the 
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giant reflector of his own construction made momentous 
additions to our astronoyucal knowledge 
Nearly sixty years later (1845) Lord Rosse ground, 
polished, and mounted a six-foot reflector at Parsons 
town m Ireland This leviathan of 54 feet focal length 
was mi unted somewhat after the fashion of Henchel s 
but solid masonry replaced the wooden trestle struc 
ture The movements of the tube were also similarly 

™ wJul^Lassel’s reflectors, the largest of which was 
four foot and made in 1863, were not an ad- g, 
vancc in size, yet he instituted a great im 
provement by mountmg the instrument equa 
tonally after the modified German t>pe 
Grubb in 1870 completed a mirror of the 
same dimensions for the Melbourne Obscr 
vatory, mountmg it in the composite fashion 
This was the last large reflector which em 
ployed a mirror of speculum metal because 
glass mirrors were beginning to supersede 
them 

In the years 1856 and 1857 Steinheil and 
Foucault discovered a method of making 
mirrors bv depositing silver on glass surfaces 
This produced a lughly efficient reflecting 
surface and soon come into common use One 
of the first large reflectors with this type of 
mirror was that made by Foucault himself for 
the Pans Observatory It was constructed 
on the Newtonian pnnciple, mounted equa 
tonally on a heavy wooden framework 
movable on castors and clock dnven In 
1875 Martin made a four foot mirror for the 
same observatory and it was only owing to 
the thinness of the glass disc in relation to 
its diameter that it was not a success The 
completed instrument was mounted in the 
composite form 

An immense advance was made by 
Common, who in 1888 constructed and used 
a mirror of five feet diameter The tube was 
mounted on the modified German plan being 
placed in a fork bolted to the upper end of 
the polar axis To minimise the great weight 
of the polar axis on its bearings the novel 
idea of floating it was adopted It was not 
till the year 1908, that is twenty years later, 
that a mirror of the same size was made 
This was accomplished by Ritchey for the 
Mount Wilson Observatory the style of 
mounting was rather similar to that adopted 
by Common 

Another ten years saw the completion 
(1918) of the six foot reflector for the Dominion 
Observatory, Ottawa This great glass the work of 
Brashear, is equal in size to the speculum mirror of 
Lord Rosse and weighs two tons The form of 
mounting of the tubt is after the composite type th< 
moving parts weighing 35 tons The telescope is 
capable of being used either as a Newtonian or as 
a Cassegrainian 

It should be noted that “ rising floors ’ in an ob 
servatory cannot be employed for reflecting telescopes 
of the Newtonian form because the eye end of the telt 
scope is situated at the upper end of the tube The 
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staging to accommodate the observer is therefore of 
very complex construction, and the arrangements 
adopted vary very considerably from one instrument 
to another, no two forms being alike 
We come now to the largest reflector of the present 
time, namely the Hooker 100-inch erected at the Mount 
Wilson Observatory in 1919 This mirror of 13 inches 
thickness, and weighing four and one half tons, has a 
focal length of 42 feet Though the block of glass was 
cost in France, the figuring and silvering is due to the 
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skill of Ritchey The great tube tarrying the mirror 
is mounted after the Fnghsh «ype, and the moving parts 
of the telescope amount in all to fourtem uid one half 
tons Either the Newtonian or Cosscgrainun form of 
instrument can be utilised Thus after a lapse of two 
and a half centuries, the one inch reflecting telescope 
ot Sir Isaac Newton has grown into a monster of 100 
inches 

Having thus separately surveyed the progress of the 
two types of telescopes, it is interesting to obtain a 
bird s-eye view of this growth This is represented by 
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means of the accompanying diagram (Fig 3) The at Cordoba This instrument, although completed, has 
period of time covered is the century beginning in 1830, not yet been erected 

and while the years are displayed down the centre of South Africa and Australuf are both blank in this 
the diagram the size (in inches) of the object glasses respect except that a s6 inch refractor is neanng 

and mirrors are shown respectively on the left and completion for the former, but it is hoped that in 

right hand sides against the years of their erection the near future both these countries will be better 
Many other large instruments of interest apart from represented 

those that were records m size m their time, have The limit of size of a telescope, whether it be refractor 
been inserted or reflector, for the accomplishment of useful work has 

No less interesting and important is the study of the by no means yet been reached providing the instrument 

geographical distribution of large telescopes For this be placed in a specially selected locality high up on 
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pi rpose the positions of the great telescopes have been some extensive plateau, where the seeing ’ is of a 

indicated on a chart of the world (Fig 4) On this high class nature during the greater part of the year 

diagram refractors from 30 to 40 mches aperture are This limit is at present only temporarily restricted 
represented by large black spots, and those between by the maximum limit that can be reached by those 

20 and 29 inches by small black dots On the other whose work it » to cast the necessary glass blocks 

hand reflectors from 60 to 100 inches in diameter are The mounting of even the largest telescope is now only 

indicated by large circles and those from 30 to 59 a mild engineering problem 

inches by small circles It will be seen that the very It must not be forgotten, however, that large 
large telescopes predominate in two main regions, telescopes are very expensive not only to construct 

namely Europe and the United States of America with but also to house, yet experience has shown, at 

Canada Only one telescope of the very large type is any rate in the United States of America, that 

situated in the southern hemisphere and that is the five when occasion arises an enthusiastic private donor 
foot reflector for the Argentine National Observatory generally appears 

Obit u ary. 

'"'PHE death is announced of Dr Hermann Biggs appointed Commissioner of Health to New York 
J- Commissioner of Health New York State at the State Under his administration the health of New 

age of sixty three After graduating at Bellevue Medical York City and State changed markedly for the better 

College, Dr Biggs studied in Berlin and Greifswald He organised a campaign against tuberculosis, and was 
and returning to the United States in 1895 directed responsible for a body of wise^health legislation He 

the production of the first diphtheria antitoxin m that was a scientific director of the Rockefeller Institute, 

country In 1900 he became general medical officer and, for a short tune, medical director of the League of 

of the New York City health department and there Red Cross Societies He gave to his country and to the 

established the first municipal bacteriological labora world distinguished services and preventive medicine 

tory This post he held until 1914 when he was loses by his death an ardent disciple R T H 
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Current Topics and Events. 


Atomic projectile* have been used by many 
investigator* to batter down the defences which 
have guarded so well the innermost mysteries of 
the structure of matter The a particle liberated 
spontaneously in radioactive transformations has 
thanks to its enormous velocity been of special 
service in elucidating the constitution of the atom 
In these investigations no one has played a more 
important part than Sir Ernest Rutherford and it is 
therefore appropriate that in the address which 
appears as a supplement to this issue of Naturf 
he should give an account of the life history of such 
a high speed o particle When the particle is ex 
pelled from a radioactive substance it has been 
proved to be the nucleus of a helium atom of mass 4 
carrying two positive charges of electricity Recent 
experiments by Henderson have shown how bj the 
successive capture of electrons the a particle becomes 
a neutral helium atom The experiments which 
were earned out by observing the deflexicn of a 
nanow pencil of a rays in a magnetic held have 
been confirmed and extended by Sir Fmest Ruther 
ford It appears that not only may the doubly 
chaigod helium nucleus remove and capture in 
electron from the outer electron structure of the 
atoms m its path but the converse change may also 
take place In passing through other atoms this 
electron may be knocked off and the singly charged 
« particle revert back to the doubly charged type 
The somewhat unexpected conclusion is reached 
that this process of capture and loss may repeat 
itself more than a thousand times m the flight of 
the particle Similar considerations apply in the 
case of singly charged and neutral helium particles 
Though the results of these encounters may bo less 
startling than those in which disintegration of an 
atomic nucleus like that of nitrogen or of aluminium 
occurs it seems probable that the study of tl ese 
rapid interchanges of charge will yield information 
of great value to the theoretical physicist 

Thf attempt to restrict the -spread of epidemic 
disease amongst plants is creating a phytopathological 
service of inspection in many countries and legislation 
is gradually restricting the free movements of plants 
and plant produce in and out of the various countries 
In a paper under the title The Bielogical Basis of 
Plant Quarantines contributed to Phytopathology 
for June W A Orton and R Kent Beattie attempt 
to get down to the first principles underlying such 
legislation and their views deserve careful study in 
Great Britain both by growers and students of 
pathology as if the conclusions arrived at find 
favour in the United States the British exporter of 
plants may experience increasing difficulties in the wav 
of export trade with that country The authors 
draw a fundamental distinction between commumca 
turns between countries that are close neighbours 
and traffic in plants across the ocean barriers that 
separate continents They conclude that within the 
area of a continent the cultivated host plants and 
their parasites will in most cases have fought out 
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their battle and arrived at an approximate equi 
librium the issue of the conflict varying of course 
each season but without violent fluctuation When 
however a parasite crosses an ocean barrier then its 
arrival m the new continent may be followed by 
me deniable results and a cultivated crop may almost 
be exterminated before selection of more resistant 
forms or other factors operating over a space of time 
have again produced an equilibrium in which the 
cultivation of the crop is economically possible 
allowing for the average loss produced by this parasite 
These results may follow even when the parasite 
thus introduced is one regarded as relatively m 
nocuous in the continent where it has long been 
known For example chestnut bark disease 
rndothia parastltca though a relatively minor 
trouble in Asia has since its introduction to America 
bid fair to destroy all tho chestnut forests of the 
country The authors arguments bring them into 
disagreement with the conclusion of the last Inter 
national Phytopathological Convention held m 
Rome in 1914 as they emphasise the importance of 
common species of long standing Usperwon which 
inspecting officials naturally tend to overlook and 
lead them to the very important general principle 
that inter continental trade in plant propagating 
material is fundamentally dangerous and to be held 
within the narrowest limits compatible with economic 
need 

One of the best known German scientific workers 
and at the same time one of the founders of modern 
physical chemistry Wilhelm Ostwald who was born 
September 2 1853 at Riga is about to celebrate his 
seventieth birthday After having studied at Dorpat 
he was appointed in 1883 professor of chemistry at 
the Baltic Polytechmcal School of Riga and in 1887 
professor of physical chemistry in Leipzig Here he 
developed a great ability as an investigator as well 
as a teacher His work gave <t firm experimental 
foundation to the theories of van t Hofl and Sv 
Arrhemu* There scientific workers from all over 
the world assembled round tho master and built 
up in a short time the edifice of modern physical 
chemistry Besides this work Ostwald produced a 
number of valuable text books including his large 

Outlmes of General Chemistry The Fundamental 
Principles of Chemistry The Principles of In 
organic Chemistry and Scientific Foundations of 
Analytical Chemistry At the end of last century 
Ostwald devoted himself more to questions of natural 
philosophy such as the energy resources of the world 
These studies the fight against scientific materialism 
and the propagation of Haeckel s monistic philosophy 
so occupied his mind that he gave up his professorial 
duties in 1906 and retired to his country seat in 
Groasbothen Saxony It was a token of the breadth 
and productivity of Ostwald s mind that even then 
be created for himself quite a new sphere of activity 
Starting from the art of painting which he had loved 
and cultivated since his youth he worked out a 
new system of oolour by which every tint can b« 
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characterised by exact figures He has expounded the 
system in various works on colours, and it has already 
led to the foundation of an institute for colour 
investigation in Dresden The numerous pupils and 
friends of Ostwald rejoice m the work of their leader 
and offer him their tribute of esteem 
1 hl second triennial Pan Pacific Science Congress, 
which opened at Mclboumo on August 13, is being 
held under the auspices of the Australian National 
Research Council and with the support of the 
Commonwealth and State Governments The first 
congress was held in Honolulu in 19.10, and the third 
will bo held in some other country bordering on the 
Pacific l he object of these congresses is the pro- 
motion of the study of scientific problems of common 
interest, and the meetings form part of a general 
plan aiming at the maintenance of harmonious 
relations between all the countries within and border- 
ing the Pacific region In addition therefore, to 
representatives from Great Britain and various parts 
of the Lmpire, distinguished men of science from the 
United Slates Japan and Formosa the Netherlands, 
Dutch Last Indies and other countries are attending 
the Melbourne congress Among the subjects under 
discussion are irrigation problems agricultural 

education and research genetics with special 

reference to the improvement of farm animals 
orgamsation of research among the natives of the 
islands of the Pacific (A strong effort will be made 
to obtain from ethnologists agreement as to a definite 
and practical scheme for the investigation at once of 
the fast disappearing races in those islands in which 
Australia is especially interested If such a scheme 
can be devised it will be laid before the Commonwealth 
Government with an urgent plea that it be put into 
effect at once) introduced pests and natural enemies , 
paper pulp Australian possibilities meteorology 
of the Pacific terrestrial magnetism m Pacific 
regions , value of hydrographical work of the Royal 
Navy, and Australia s responsibility to continue it 
survey of the Great Barrier Reef , international 
notification of animal diseases , hygiene of Pacific 
Region . fisheries and marine biological stations , 
parasitological problems, etc We hope to give an 
account of the proceedings of the congress in a future 
issue 

A special number of the Revue Saentifique was 
published on July 28, under the title of L CEuvre 
de Pasteur et scs consequences ” We may regard it 
as the complement of the special Pasteur number of 
Nature but it goes further afield It contains 
many articles by writers of great authority and it 
represents the devotion of all France to Pasteurs 
memory He lived amd worked for France, and wore 
out his life for her His work was for the good of the 
world Still, it was for the honour and glory of 
France that was his revenge, after 1870, to set 
France high above Germany in a vast domain of 
science Every year we in Great Britain, though 
we are grateful to him, are living under this disgrace, 
that We have no monument or memorial to him, to 
show our sense of gratitude for all that we have 
learned from him Among the articles in this number 
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of the Revue Scunttfique are two of remarkable 
interest One is on the predestined course of his 
discoveries, L Enchalnement des d6couvertes de 
Pasteur " There is no end to the wonder of this 
orderly and inevitable enchainment of discoveries 
The other article is ‘ Pasteur et la Matenut6 '* It 
tells the story of Semmelweis and his defeat 
the story of Tanner s work, who in one year saw, in 
the Matemite de Pans, 132 women, out of 2237, die 
of puerperal fever indeed, in May, out of 31 admitted 
for confinement, 30 went out dead lhen, the 
wearisome debating and theonsing up to that day 
m 1879, March 11, m the Acaddmie de M&lecine, 
when Hervieux poked fun at H^jption that puerperal 
fever was caused by germs, and Pasteur went up to 
the blackboard and sketched streptococcus on it, saying, 

Tencz, voici sa figure We see, by an advertise- 
ment in the Revue Saentifique, that copies of Aronson’s 
bust of Pasteur can be hart at prices according to size 
Surely some English shops ought to stock this bust 
But where is our proper memorial of Pasteur in 
London > 

A &L.VLRF typhoon was experienced at Hong kong 
on Saturday. August 18 and much damage occurred, 
accompanied with loss of life The wind is said to 
have attained a velocity of 130 miles an hour, which 
is stated to be the highest on record, and the baro- 
meter fell to 28 66 m , said to be the lowest reading 
on record at Hong-kong In two hours, from 9 to 
Ham, during the height of the storm the rainfall 
amounted to about 3 mches Good notice was given 
of the approach of the typhoon, which was first 
reported on August 1 1, from Guahan. Ladrone Islands, 
in the North Pacific The progress of the typhoon 
was about 270 miles a day to the west-north west 
Later reports fortunately state that Hong kong has 
suffered far less than might have been expected, but 
the typhoon warning was again hoisted on August so 
I Typhoons are regularly warned at Hongkong by 
those in charge at the Royal Observatory 

In the General Electric Review of America for 
August there is a complete technical description of 
the latest broadcasting station in New York It is 
termed 1 Broadcast Central and operates under the 
call letters WJY and WJZ It was opened on May 15 
and can be heard by radio listeners on the eastern 
side of the United States It has ' two channel ” 
operation, so that it transmits two different pro- 
grammes simultaneously WJY, called the '■ jazz ” 
channel, operates on a wave-length of 403 metres 
and broadcasts popular musio, news, lectures, etc 
Tho WJZ channel operates on a wave-length of 433 
metres and broadcasts operatic and classical music 
Both the studios are on the sixth floor of the JP^u aj i 
Hall, which is m the centre of New York City As 
concerts and recitals are always being given in this 
hall, arrangements have been made to broadcast them 
Special fine wires also have been run to the more 
important theatres and hotels, so that outside per- 
formances can be readily transmitted The antennas 
are strung from two 1 20-foot towers located on the 
roof at a distance of 175 feet apart and form two 
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separate lour win horizontal systems separated by i 
ropes and insulators The length of the wires forming 
one system is 45 feet and the length of the other 
system is 55 feet As the output of a high quality 
microphone seldom exceeds a few millivolts con 
siderable amplification is necessary A three unit 
motor generator set is used One of the generators 
has a 1000 volt commutator at each end thus giving 
1000 volts for the amplifier plate filter an 1 2000 volts 
for the transmitter The equipment is ill duplicate 3 
one set being in reserve so as to reduce the risk of a 
breakdown to a minimum hrom the listener s point 
of view this alternative choice of programmes is an 
attraction and the operation of Broadcast Central has 
been extremely successful 

The New Phytologist (vol 22 No 3) contains a very 
stimulating article by Dr i E Clements under the 
title of Ihe i cological Method in Teaching Botany 
in which the author s ecological outlook is applied to 
the problems of teaching with the insistence upon 
quantitative study of environment and the response 
thereto that has proved so fruitful m his stu lies f 
vegetation This paper should do gool if only for 
its challenge to the traditional methods which hold 
such unquestioned sway though many teachers will 
feel Dr Clements s ideals — that the student s educa 
tion should be based mainly upon first hand investiga 
tion brought into an ordered and correlated form by 
the method of group discussion all the work being 
done where the plants art whether this be the 
greenhouse garden field or {much less satisfactory) 
the ordinary laboratory — make demands which the 
staffing and accommodation of most British depart 
ments of botany would render impossible Dr 
Clements s distrust of the efficacy of lectures 1 is 
challenge to the professors insistence upon principles 
as apart from facts his criticism that the laboratory 
notebook save for its indifferent quality is more 
suitable to a drawing class and his objection to the 
content of the typical elementary class in which 
morphology is paramount are points in his paper 
which might well provoke animated discussion but 
there can be little question that a new generation will 
do well to take a critical survey of the methods and 
results of the formal lecture and laboratory courses of 
their predecessors 

Applications are invited by the Admiralty for a 
Jumor Scientific Assistant m the Experimental de 
partment of the Signal School the duties being con 
cemed with the application of W/T devices also for 
a Junior Scientific Assistant having a good knowledge 
of general physics possessing an honours degree in 
physics or its equivalent and with some experience 
in research Applications for the posts should bo sent 
to the Secretary of the Admiralty (C t ) Admiralty 
SWi 

Referring to the letter of Dr G D Hale Carpenter 
on a waterspout with a sheath or sleeve published in 
Nature of September 23 1922 p 414 and one on 
the same subject by Dr Willard J Fisher m the issue 
of November 18 p 669 Dr hisher writes to say that 
the* same sort of sleeved tornado pendant seems to be 
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described by R Abercromby in the Quart Jour 
Roy Met Soc 16 pp 119 126 1890 as having been 
observed by Mr S Flson a Calcutta pilot Possibly 
the phenomenon is not very uncommon 

The British Research Association for the Woollen 
ind Worsted Industries announces the following 
awards for the year 1923 24 Research Fellowships 
Mr Robert Burgess of Nottingham to carry out 
investigations on the damage and detenoratu n caused 
ly bacteria and fungi on woollen goods and yarns 
during storage and Mr H E tarrai of Leeds to 
conduct research on the dyeing of wot 1 with acid and 
mordant colours Advanced Scholirships Mr S 
Menzcr tenable at the l niversity of Leeds Mr 
1 N T Graham tenable at the Scottish Woollen 
Technical College Galashiels Mr P M Redman of 
Keighley and Mr W I ee of Halif ix tenable at the 
Bradford Tcchmc il College 
We have received from British Drug Houses Ltd 
(1630 Graham Street Mi) a specimen cf their 
standard lactose BDH which has been prepared 
tf guaranteed punty for the particular requirements 
of bacteriologists and biologists We have tested it 
with several strains of Bacillus typhosus B para 
tsphosus B dvsenteruB and other micro organisms, 
and find that it gives the characteristic and typical 
fermentation reactions of the respective organisms 
One gram incinerated on platinum gave no weigh 
able amount of ash We therefore believe that the 
claim made as to the punty of this lactose is substan 
tiated It is supplied in 1 lb sealed tins pnee 3s 6 d 
each 

Tin. Nouvelle Socidtd Helv6tique 28 Red lion 
Square London W C 1 has just issued a useful 
bibliography of books dealing with Switzerland which 
have appeared m English since 1880 The list in 
eludes not only guide books and tourist literature but 
also those on histoncal constitutional and social 
subjects and in addition works by Swiss wnters 
translated into English as well as books m English 
on such pioneers as Rousseau md Pestalo/n in 
education and de Saussure m science AH lovers of 
Switzerland and its people will find the bibliography 
helpful and interesting Copies may be obtained upon 
application to Dr Paul Lang Secretary of the 
Society at the above address 

The names of the green pheasant the copper 
pheasant and the golden pheasant were added to the 
Schedule to tho In portation of 1 lumage (Prohibition) 
Act 1921 by virtue of the Importation of Plumage 
(No 2) Order 1922 da ed June 12 1922 As was 
announced in the Press at the tune the Advisory 
Committee appointed under the Vet m recomm ending 
the addition of the names of these birds to the 
Schedule further recommended that the m a t ure 
should be referred to them again for review after the 
expiration of twelve months The Committee has 
now re< onsidered this question and has recommended 
that the golden pheasant should be included in the 
Schedule for a further period of twelve months but 
that the copper and green pheasants should be remo ved 
from the Schedule at the end of the present year 
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The Board of Trade accordingly desires it to he known 
that an order will be made in dne course removing 
the names of the copper and green pheasants from the 
Schedule with effect from January i 1924 
Science announces that the committee of the Darnel 
Giraud Elliot Medal desires to receive nominations 
for the awards of the years 1921 and 1922 which are 
still open because the committee has not been able 
to reach unanimous conclusion on any work thus far 
brought to its attention The Elliot Medal is awarded 
for some especially great contribution not for general 
accomplishment m the field of either zoology or 
palaeontology It is not restricted in either branch to 
the vertebrates but may be made in either the 
vertebrate or invertebrate field and is open to scientific 
workers of the world The award of the gold medal is 
accompanied by a generous honorarium Nominations 
for the two years mentioned nnmelj 1921 and 1922 
and also for 1923 can now be received Commuru 
cations should be addressed to the Secretary of the 
Nat onal Academj of Sncciees Washington D C 
Thf eleventh meeting of the Indian Science Con 
gress will be hel 1 at Bangalore on January 14 19 1924 
H H tl e Maharajah of Mysore will be patron of the 
meeting an I Sir Asu tosh Mookerjee will be president 
The following sectiot il presidents have been ap 
pointed —Mr B C Burt (agriculture) Prof C V 
Raman (physics and mathematics) Dr E R Watson 
(chemistry) Prof K N Bahl (zoology) Prof 
Agharkar (botany) Mr H Bosworth Smith (geology) 
Lieut Col Christophers (medical research) Mr J 
Homell (anthropology) The honorary local secre 


tanes will be Prof P L Usher Central College 
Bangalore and Mr S G Sastry Secretary Board of 
Scientific Advice Bangalore Further information 
can be obtained on application to the hon general 
secretary Dr J L Sunonsen Forest Research 
Institute and College Dehra Dun U P India 

The Journal of the Rflntgen Society (the oldest 
radiological society in the world) for July (vol xix 
No 76) contains an account of the twenty fifth 
anniversary dinner of the Society held in March last 
and a translation of Rontgens first and second 
memoirs on X rays entitled Concerning a New 
Kmd of Ray which are mtersgfyg reading 

The latest catalogue (No 378) of Messrs Bernard 
Quantch Ltd ri Grafton Street W 1 is of a mis 
cellaneous character but of the 1399 second hand 
works offered for sale many deal with science and 
as is usual with the lists issued by this firm 
some are very scarce and choice The catalogue 
also comprises a list of selected new and recent 
p ibhcations 

The McGraw Hill P iblishing Co Ltd announces 
an interesting new senes of books under the title of 

Concise Studies in Fconomic Problems which will 
embody the results of research studies made bv the 
Institute of Fconomics of Washington DC USA 
The first volume will be Germany s Capacity to Pay 
Succeeding works will deal with International 
Economic Reconstruction International Commercial 
Policies Industry and Labour and Agncultural 
Economics 


Our Astronomical Column. 


The Density of the Corona — The question of 
the density of the corona is of interest both vith 
regard to possiblo refraction of starlight in the in 
vestigation of the Einstein light deviation and with 
regarl to the amount of resistance met with by 
comets of small perihelion distance A sir Nach 
5238 contains a discussion of the subject by B 
Fessenkoff of Moscow 

The author assumes that the total light of the 
corona is equal to that of the full moon and that the 
hght intensity vanes (1) as the inverse square (2) as 
the inverse fourth power of the distance from the 
sun 8 surface Ho utilises some studies of his own on 
the light reflecting powers of the terrestrial atmo 
sphere at vanous heights obtained from measures of 
the brightness of twilight for different angles of de 
pressibn of the sun He calculates that the hght 
given by a small volume of the corona 5 from the 
suns limb in terms of the light given by an equal 
volume of terrestrial atmosphere of the density and 
composition that exist at a height of 100 km placed 
in the same situation as the coronal volume is — 
on supposition (1) o 52 x 10 * on supposition (2) 
o 27 x 10 4 The density of the corona at 3 from toe 
limb is that of hydrogen at pressures o 43 x 10 * mm 
and o22xio 4 mm (temperature o° C ) on the two sup 
positions It will be remembered that the nearest 
stars that have been observed in the Emstein in 
vestigation were considerably further from the limb 

Report on the Kapteyn Selected Areas — 
Prof Van Rhijn of Groningen has issued a useful 
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report on the progress of researches on these areas 
They are distributed on a uniform plan over the 
celestial sphere and are to be studied in an exhaustive 
manner bv a number of co operating observatories 
The first step is the formation of a photographic 
Durchmusterung of the stars in the areas this is 
being done at Harvard and Arequipa with apertures 
of 16 and 24 inches and limiting magnitudes 15 9 and 
16 3 respectively these plates are being measured at 
Groningen It is estimated that the number of stars 
is about a quarter of a million the total area being 
225 square degrees or 1/183 of the sphere The 
positions are determined to an accuracy of half a 
second the magnitudes to o 1 mag The centennial 
proper motions of the stars of mag 12 and brighter 
are determinable to a third of a second with the aid 
of the Carte it C\tl plates those of the fainter stars 
will not be obtainable for some years with the noces 
saty accuracy 

The best methods of determining absolute motions 
and eliminating magnitude error an discussed the 
author hopes that Kapteyn ■ plan for a photographic 
parallax Durchmusterung will not be abandoned He 
admits that the results are illusory for particular 
stars but he thinks that they will serve to compare 
the parallaxes of stars of the same magnitude with 
large and small proper motions The colour indices 
are being determined by Sea res by comparison of 
photographs on ordinary and ortoochromatic plates 
Altogether the report gives a hopeful summary of the 
results already attained and those to be looked for in 
toe near future 
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Tests of Natural and Culture Pearl*. — A 
simple optical method of distinguishing the Japanese 
culture pearls from wholly natural pearls is de 
scribed by Dr F E Wnght in Joum Washington 
Acad Sa 1923 vol 13 p 282 In a bead of 
mother of pearl such as is always used for the nucleus 
of the culture pearls the nacreous layers arc not 
concentric to the surface but are approximately plane 
being parallel to the surface of the shell from which 
the bead was cut Now normal to this surface the 
reflecting power and consequently also the opacity 
is at a maximum whilst at 90° from this direction 
(that is looking along the laminae) there is a minimum 
of reflection and of opacity A culture pearl when 
viewed m a strong reflected light (for example with 
the observer s back to the sun) shows at the opposite 
poles of one diameter a small bright spot due to the 
light reflected from the laminae of the enclosed bead 
of mother-of pearl In a strong beam of transmitted 
light (arranged m a closed box with lens and mirror 
the pearl resting m a circular aperture) the culture 
pearl shows two positions of maximum opacity whilst 
the natural pearl is the same in all positions A third 
method which is applicable also to culture pearls 
containing a real pearl as nucleus is given by an 
examination of the walls of the hole drilled through 
the pearl The pearl is illuminated by a strong side 
light and a minute bead melted on the end of a gold 
wire is inserted in the bore to act as a reflector 
which is viewed under the microscope 
Condensed Miik — A n important report by Dr 
Savage and Mr Hunwicke on the manufacture con 
dition bacteriology and spoiling of ommercial 
sweetened and unsweetened condensed milk has been 
issued by the hood Investigation Board (Special Rep 
No 13) fhe changes in the condition of the milk 
as a result of its concentration are profound and not 
merely those caused by deprivation of water It is 
for example a much worse conductor of heat than 
unconcentrated milk While sponng aerobic bacilli 
are present m a considerable proportion of samples 
decomposition and spoiling are nearly always due to 
non sponng bactena particularly certain micrococci 
which either survive the preliminary pasteurisation of 
the raw milk m the course of manufacture or after 
canning arc admitted to the tins through minute leaks 
The sources of bacterial contamination and multiph 
cation are mainly from the onginal milk from the air 
of the factory and particularly from dirty pipes and 
apparatus As regards the viability of the micrococci 
which cause spoiling in unsweetened condensed milk 
they may survive a temperature of 70° C but ore 
destroyed at 8o° C in a short tune this suggests that 
a longer pasteurisation of the raw milk might be an 
advantage The best manufacturers appear to have 
achieved striking success however in dealing with 
such an unstable substance as milk 
RssEARCurs on Marine Animals —We note with 
pleasure that Prof M Intosh— the veteran naturalist 
— continues to publish his notes from the Catty 
Marine Laboratory the forty fifth paper of this senes 
appearing in the July number of the A nnals and Maga 
nne of Natural History A note on variation in the 
wild rabbit is included but the other items refer to 
marine animals The results of a comparative study 
of the Bntish species of Lepadogaster (Sucker fishes) 
are set forth the characters of the young as well as 
of the adults being contrasted The sub fossil skull 
of a whale found at Airthrey near Stirling is de 
sonbed and figured and Sir William Turners con 
elusion that it pertains to Sibbald s Rorqual is 
corroborated K fragmentary skull Of Balana 


australis from the Campbell Islands is also desenbed 
Tinally the variation of Amp)nnome rostrata a 
Polychaete worm is considered and the conclusion is 
arrived at that the differences said to exist between 
specimens from the Atlantic and Indian Oceans are 
not specific but are largely due to different methods 
of preservation Tormalin is condemned as an un 
suitable preservative for animals of this group 
Virus Diseases of Potatoes — A valuable addi 
tion to knowledge of the virus diseases of the potato 
(I eaf Roll Mosaic etc ) has been made by P A 
Murphy of Dublin who publishes an account of his 
work in the current issue of the Journal of the Irish 
Department of Agriculture It is now well established 
that what has hitherto been called degeneration of 
the potato is not due so much to environmental causes 
as to the presence of infective diseases of which the 
perplexing feature is that no visible causative organ 
isms have yet been discovered The menace of these 
virus diseases to the economic plants of the world 
seems to be increasing Already the maize and sugar 
cane crops in America have been attacked over large 
areas of the country In addition to the potato 
these diseases (it may be the same disease) in the 
Bntish Isles attack the tomato mangel and the nop 
It was ghown some years ago by Qu rnjer in Holland 
that the infection is transmitted from plant to plant 
by species of aphis Mr Murphy has now proved 
that other insects infesting the potato such as 
vanous species of Jassid and Capsid are capable 
of transmitting infection In this connexion it is 
interesting to learn that potatoes when grown m the 
North of Scotland are not so liable to infection and 
it has been suggested that this is due to the absence 
c f disease carrying insects at a sufficiently earl\ stage 
of the growth of the plant Wh itever the reason 
may be it is undoubted that tubers imported into 
tho south from this region are generally free from 
disease and produce a much heavier crop of potatoes 
than that raised from indigenous seed Mi 
Murphy also shows th it certain varieties of potatc es 
are less liable to infecti n than others One of his 
most interesting experiments was an attempt to secure 
healthy tubers for seed by rogueing out ob 
VK usly infected pi into lhe result w as unfortunately 

inconclusive and it appears loiltfil \hethcr 1m 
munity from attack can be secured by this means 
Another perplexing feature of these disease^ probably 
stands in the way I here appears to be no doubt 
that certain plants (including Solanace us weeds) act 
os earners of the discise uil may therefore be the 
n eans of infecting other plants wl lie showing no 
visible signs of infection themselves 

Termites of Barkuda Island — In a recent part 
of tho Records of the Indian Museum (vol xxv 
part II ) is a memeir on the Termites of Barkuia 
Island in the Chilka Lake Tho systematic char 
icters of the genera and species are desenbed by 
Prof T Silvestn the habits by Dr N Annandale 
and the fungi cultivated by the termites by Prof 
S R Bose Dr Annandale divides these termites 
biologicallv into three categoncs — burrowers mound 
builders and log dwellers -a classification which as 
he points out does not correspond with the taxonomic 
one He discusses the swarming the duration of 
life the cultivation of fungi and the search for food, 
and the details of structure of the nests 

Parasitic Nematodes— Dr H A Baylis and 
Mr R Daubeny ( Memotrs Indian Mus vn pp 263 
347) report on the parasitic nematodes in the collec 
turn of the Zoological Survey of India The material 
which includes about eighty species, was collected 
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from animals mostly Indian m the Zoological 
Garden Calcutta One of the most interesting 
records is that of full sired specimens of A scans 
lumbncotdes m squirrels The authors have com 
pared these specimens with others from man and 
from an Indian wild pig — paying particular attention 
to the characters of the lips of the posterior end of 
the male and of the eggs —and they conclude that 
oil belong to the same species Ancyl istoma duodtnale 
is recorded fiom the tiger the specimens being some 
what sm iller than those from man as has been noted 
m regard to examples previously found in the tiger 
Necator amertranm, was found in a new host namely 
a young African rhinoceros whuh was captured in 
langanyika Territory and had lived in the Calcutta 
Zoological Garden only a very short time Two 
larva: tiken from a prawn are tentatively referred to 
the genus Tustrongylidcs anl aic apparently the 
first examples of the genus to be recorded from an 
invertebrate 

Tossit. Barnaci es oi India — The receipt of fresh 
material it the N ituial History Museum has led 
Mr T H Withers to undertake a revision of the 
Fossil Balanomorpli Barnacles from India and the 
East Indian Arcmpclago (Rtc Oeol Sure India 
vol liv) Five species in all are described three 
being new but amongst them the Dalauus txntm 
nabulutn of I inn£ although often cited in literature 
was not to be found liotwithstandmg its occurrence 
in the modem Indian Ocean fauna One of the new 
species Dalanus jaiam ms is closely allied to a recent 
South African form and another U indicia, to a 
North T acihc species 

Indian Turn ary Gastropoda — A fourth and 
unhappily last contribution on Indian Tertiary 
Gastropoda comes from the pen of Mr F \ redenburg 
who di 1 nit alas live to revise the proofs This 
part includes the Ohvidae Harpida- M irginellida: 
Voluti 1 1 and Mitndse ( liee Geol Sun India vol 
liv) and is on the same lines as its predecessors 
(cf Nature May 6 19 22 p 594) Most of the 
species described ire new and nearly ill ire excellently 
illustrated By an oversight the pre I innean name 
fumcula A Klein 1754 has been allowed to stand 
m lieu of Vexillum Boltcn 1798 

Tiir Geolocical hxrr oration of Africa -The 
progressive work of the Geological Survey of Nigina 
nas already been referred to in Nature (vol no 
p 91 1922) The fourth of the quarto bulletins on 

Ihe Northern Tinfields of Bauchi Province pnee 
10s has now been issued un ler the care of Dr J D 
T alconer and its finish and style of publication 
testify to apprecntive Government support The 
illustrations ot heat weathering and water wtathenng 
in granite increase our knowledge of inselbergs 
and the solution cave in the granite mass near 
Gohar (PI vi) will be a revelation to most geologists 
Dr falconers discussion (p 41) of the origin of tho 
fissures that carry tin ore in the region w of 1m 
portance in the question of bathohtic intrusion gener 
ally He shows liow widtly spreal fracturing may 
occur m advance of the magma rising from the depths 
and how intrusive breccias result from the breaking 
off of abundant blocks from the /one of shattering 
Ihe tin ore may lia\e been introduced to a largo 
extent by \apours heralding the invasion rather than 
during the cooling of the Younger Granite mass 
In Uganda where mineralisation is not obvious 
Mr f J Waylind is not so fortunate he is of 
necessity working with a temporary staff and there 
is a tendency to regard his Survey as a luxury Ihe 
Annual Report for 1922 (Entebbe 1923) shows a 
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wide range of work including researches on water- 
supply and we hope that it may be lealised that a 
Geological Survey with a geographical as well as a 
petrological outlook forms the basis for the under- 
standing of a country Tho Geological Sun ey of 
Tanganyika Territory under Dr t O Teale has 
issued (1922) what is called a Final Report in which 
details of mineral samples are given together with 
some new points as to the Karroo flora of the district 
The recommendations show thit hopes are enter 
tamed of the establishment of a permanent Survey 
Dep irtment 

Coniact Ancles in Capili vrity — The modem 
industry of ore flotation has its origin in some of the 
comparatively obscure laws ^aurface tension and 
any observations which throW Tlght on these liws 
help to provide the industry with a firmer scientific 
basis Mr R Ablctt s paper in the August issue of 
the PAiIjs phtcal Magazine deals with variation of 
the cont ict angle of water with paraffin wax according 
to whether the solid is stationary or is moving into 
or out of the water Ihe wax is m the form of a 
horizontal cylinder immersed to such an extent that 
the two liquid surfaces at its sides ire horizontal 
right up to the solid Ihe angle of contact is then 
104* On rotating the cylinder about its axis tho 
angle at the side where the wax enters the water 
becomes 113 0 an 1 where it lea\es the water 06° the 
wax as it were dragging the meniscus with it tor 
speeds exceeding \ mms per second these angles are 
constant The author iscnhes the change of angle 
to ibsirption or inhibition of the water bv the wax 

Theorv 01 Ship Wavi s — A contribution to this 
subject by Tinar Hogner has been published m the 
Arkti Or Matemahk Astronomi och Tuik Band 17 
No 12 (Stockholm Almquist and Wiksclls Bok 
trycken A B I ondon Wheldon and Wesley Ltd ) 
Ihe aim of the piper is to investigate mathe 
m itically the waves produced by a forcive travel 
ling with uniftrm velocity ovtr a witer surface 
the investigation being confined to tho waves in the 
vicinity of two boundary planes radiating from the 

forme and forming an angle of IQ° 28 with the 
mid wake plant Ihe author briefly reviews the 
m ithcm itical explanation of the system of ship 
waves developed by prc\ ious authors md points out 
that the thee ry so developed is valid only for waves 
at great distances from the ship and f ills in proximity 
of the boundary planes where the wave amplitudes 
become infinite 1 urtbermore no w ives exist outside 
tho boundary planes as the approximations intro 
duced make the suiface discontinuous at the bound 
ants 1 rom his modified mathematical treatment 
which is given in full the author deduces that the 
resultant w ive system inside the bound irj planes 
can be considered is constituted bj the superposition 
of two different wave systems the transverse 
and divergent These two s\ stems have a phase 
difference of i/3rd of a wave length at the boundaries 
— a fact not hitherto noticed by previous writers on 
this subject The highest points of the outermost 
waves are finite and situated at some distance mside 
the bound iry planes and the resultant wave crests 
form angles of 56 44 with the mid water plane 
1 he resultant w a\ e systems inside and outside the 
bound iry planes join without discontinuity Ihe 
system outside the boundary planes is simple The 
mutual situation and direction of the crests of the 
different wave systems at the boundary are in general 
found to be dependent on the acceleration of gravita- 
tion velocity of the forcive and distribution of 
pressure within the forcive and the direction de- 
pends also on the distance from the forcive 
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The Earths Magnetic Field for 1922 

By Dr Louis A Bauer 


'T'HE precise constitution of the earth s magnetic 
t field at any one time and the causes of the 
constituent fields are problems of fascinating interest 
the solution of which appears destined to reveal 
hitherto unknown properties of matter A most 
intimate knowledge of the earth s magnetic and 
electric phenomena as well as a thorough acquaintance 
with all the latest developments of theoretic il physics 
seems requisite to success m the proper interpretation 
of the mysteries presented Whatever theory is 
advanced either for the earth s magnetic or its 
electric field a hypothesis must be introduced some 
where implying new properties of matter or changes 
m the classical laws of electro dynamics or physical 
conditions below or above the earth s surface of 
which we have no knowledge at present This being 
so it behoves us to keep an open mind with regard to 
any new magnetic or electric phenomena which may 
come to light 

We fortunately have now three bodies vastly 
differing from one another in their physical con 
stitution the magnetic and electric fields of which m ty 
come within the scope of our investigations and help 
us m our theoretical views namely — the earth the 
atmosphere and the sun To anticipate \vc now 
know that the direction of the magnetic axis of each 
one of these bodies is related in the same way for all 
three to the direction of rotation of the liody and 
that the magnetic ixis of each is inclined to the axis 
of rotation namely at present about II 5 0 for the 
earth about 14 0 for the atmosphere and about 6° for 
the sun If / be the physical factor w the angular 
velocity of rotation r the radius and D the density 
of the body then the strength of the magnetic holds 
of these three bodies at their magnetic poles for 
example may be expressed approximately by a 
formula of the following type 
F /«r*D 

Ihe magnetic field expressed by (1) has thus far defied 
laboratory detection because of the size and speed 
of rotation of bodies we may experiment with but it 
becomes readily appreciable when we are dealing with 
a body of mass size and angular velocity of rotation 
comparable with those of a member of our solar 
system If (1) holds universally Jupiter for 
example would be enveloped by a magnetic held of 
about the same strength as that of the sun 'Thus 
we may have to look for assistance in making notable 
advances concerning the structure and properties of 
matter to experiments performed by Nature at large 

The chief questions pertaining to the eaiths 
magnetic field may be stated as follows (a) Is any 
appreciable portion of the magnetic force observed on 
the earth s surface to be referred to a non pottntial 
system N ? (6) Is there besides an internal magnetic 

potential system I also an appreciable extern U mag 
netic potential system E existing in our atmosphere ? 
(e) If measurable N and L systems are disclosed 
may any portions arise from relativity effects R? 
id) Is the integral of dn over the earth s surface and 
for all constituent systems equal to zero where dn 
represents the elemental quantity of magnetism or 
any other corresponding physical quantity that may 
evoke a magnetic field? («) What physical con 
ditions must the causes for the various systems fulfil 
to account for the geographic variations the Bccular 
and other variations ? 

Any theory of the earth s magnetism and electricity 
will have to give a complete and satisfying account 
of these various questions before it can be accepted 
Doubtless for some time to come we shall have to be 
content with trying out working hypotheses and must 
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not permit ourselves to be bound to any one theory 
However encouraging progress has been made and 
the object of the present communication is to tell of 
answers more or less complete to some of our questions 
While the magnetic survey of the globe has been in 
progress by the Carnegie Institution of Washington 
and other organisations during the past eighteen 
years the writer has published the results of various 
investigations preparatory to a rigorous and complete 
analysis of the earth s magnetic field It thus 
became possible to decide in what regions of the 
earth the field work should be intensified and what 
a lditional allied scientific d ita should be included 
in the observational programme hurthermore to 
satisfy practical demands for magnetic d ita our 
observational work was so arranged that sufficiently 
accurate results for magnetic charts could be supplied 
to leading hydrographic establishments within a few 
months after the observations had actually been 
made ihus for the 1922 magnetic charts of the 
British Admiralty as constructed at the Greenwich 
Observatory Sir Frank Dyson states that all av ulable 
nutenal was used the greatest source being the 
observations made by the Carnegie and the land ob 
servations of the Carnegie Instituti m of Washmgton 
Pending more accurate and complete re luction of 
all observations to a common epoch by the Depart 
mint of Terrestml Magnetism than was possible by 
( icon with Obscrvatc ry a preliminary analysis of 
the earth s magnetic held for 192 2 on the basis of 
the latest charts and observations was made by the 
writer with the assistance of various members of his 
staff Ihe chief results were announced in 1 lecture 
entitled I he Greater Problems of the larths 
Magnetism and their Bearings on Astronomy Geology 
and Phvsics delivered at the Carnegie Instituti m 
of Washington on November 21 1922 borne later 
results were also presented at the meetings of the 
American Physical boeiety and the Amencan 
Astronomical Society at Boston on December 30 and 

? ,i 1922 1 The analysis was made fret as possible 
rom assumptions as to the systems composing the 
entire magnetic field and was restricted for the tune 
being to the region of the earth (86 per cent ) between 
6o° N I at and 60" S I at Treating the earth as a 
spheroid of revolution spherical harmonic senes to 
the six tli degree and in some eases to the seventh 
w ere established separately for each of the reet ingular 
components X pt sitive tow ards north \ positive 
towards east and Z positive tow ards nadir 
The magnetic data utilised apply m general to 
longitude intervals of io° and latitude intervals of <s 
Before the polar caps may be safely included in the 
analysis the available magnetic data fir these 
regions will require careful examination, and it may 
be found necessary to await additional data Some 
analyses were also made for the regions 30 N I at 
to 30° S Lat and 45 0 N Lat t > 45 0 S I it 7 here 
ts eiulence that the Gaussian coefficients di fining the 
earth s magnetir field are k be regarded at first as purely 
empirical quantities and hence strictly applicable only 
to the region of the earth from uhtch they uere denied 
It would seem however that inclusion of the polar 
caps will not materially alter the mam conclusions 
given here 

The chief conclusions from our analysis are as 
follows * 


1 For a satisfactory representation of the observed 
data it is necessary to recognise the existence of an 

1 Pky* Rn March 1913 pp 370 371 and 388 ato Pop AUr March 
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internal magnetic system, I, an external system, E, and 
a non-potential system, N, or of three equivalent 
systems, X, Y, Z The I-system constitutes about 
94 per cent of the total magnetic field, and E and N, 
each about 3 per cent (There is a possibility that 
relativity effects, R may play a part in the exact 
evaluation of the three systems ) 

2 As a resultant effect of all systems causing the 
secular variation of the earth s magnetism, the north 
end of the magnetic axis of the I system during the 
past eighty years has been movmg slowly towards the 
west, and apparently at the same time slowly towards 
the equator The indications from all available 
data are that if the magnetic axis completely revolves 
around the axis of rotation, regarding the possibility 
of which there may be some doubt, the period would 
not be some hundreds of years, but many thousands 
of years The magnetic secular variation results 
from changes, with lapse of time both in the direction 
of magnetisation and m the intensity of magnetisation 
the latter quantity has been steadily diminishing 
during the past eighty years at the annual average 
rate of about 1/1500 part 

3 A suggestive effect, dependent apparently upon 
the distribution of land and water, has been disclosed, 
namely, that the average equivalent intensity of 
magnetisation for coi responding parallels north and 
south, is generally larger for the land-predominating 
parallel than for the ocean-predominating parallel 
The secular changes however, are on the average 
larger per annum for the south, or ocean-predominat- 
ing, hemisphere than for the north, or land-pre- 
dominating hemisphere 

4 For the earth s internal uniform magnetic field, 
the following data apply for 1922 The magnetic 
moment M is 8 04 x 10“ C G S , * the components of 
M respectively parallel and perpendicular to the 
earths axis of rotation are M, « 7 88 xto“ CGS, 
and M, = 1 60 x ro*‘ CGS , M, -=4 93 M, Were the 
earth s magnetism uniformly distributed throughout 
the earth which is not likely, the average intensity 
of magnetisation would be o 074 CGS The mag- 
netic axis intersects the North Hemisphere in latitude 
78° 32' North and longitude 69° 08 West of Greenwich 

There has recently appeared an account of an 
analysis of the earth s magnetic field also for 1922, 
by Sir 1 rank Dyson and Prof H H Turner * These 
authors reach conclusions which apparently are at 
variance with mine given in (1) as to the definite 
cxistcnco of the two systems, E and N However, a 
critical examination of the residuals obtained by 
them when they endeavour to represent the rect- 
angular components X, Y, Z on the hypothesis of a 
magnetic potential due alone to systems below the 
earth s surface and assuming that a non-potential 
system does not exist, is found, m fact, to strengthen 
my conclusions * 

Question (a) ( Non potential System, N) — The exist- 
ence of the N system implies the non vanishing of the 
line integral of the magnetic force taken around 
a closed circuit on the earth's surface Such line 
integrals have been computed for large land areas, like 
the United States and for very large ocean areas, with 
data from the cruises of the Carnegie, both in the 
Northern and Southern Hemispheres The results 
are so consistent that they cannot be accounted for 
wholly liy observational errors Ihe analysis of 
the earth s magnetic field, shows that the coefficients 
denved fiom the eaSt-west component, Y will not give 
an entirely satisfactory representation of the south- 

1 Dm value oi the m a gn etic moment frequently found in text hooka aa 
dependent on Game s analyafa for 18*3 la 4 55x10“ CGS The average 
annual rate of lou between iSjo and 1999 a about i/ijoo part, thus oor- 
raaponding with, the annual average rate aa liven in (a) 

‘ Not Roy Aatr Soc, Genphya Sup vol 1 No j, May ijaj, 

• Ttrr Mag m 1 Atm Elect tor March June ijaj, pp 94 »S 
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north component, X A similar experience has been 
encountered in recent analyses of the diurnal variation 
of the earth’s magnetic field, of magnetic disturbances, 
and of eclipse effects Thus the evidence is m favour 
of the existence of non-potential magnetic systems 
Ihe difficulty has been m the adequate physical 
interpretation of the results According to classical 
theory, line-integral values are a measure of electric 
currents passing perpendicularly through the area 
enclosed by the circuit The average strength of 
such indicated currents for the earth's magnetic 
field is found to be more than 10,000 tunes that of the 
vertical conduction current of atmospheric electricity 
The average strength of vertical currents that may in 
part be responsible for the magnetic diurnal variation 
is about 2000 times that of talfewcrents causing the 
diurnal variation of atmospheric electricity We are 
then forced to conclude that the magnetic line- 
integrals are a measure of something else than is 
recorded by atmospheric electric instruments Various 
suggestions are at present receiving careful considera- 
tion The veiy interesting point was recently raised 
by Sir Arthur Schuster that no one, t>o far as he knew, 
had experimentally verified the generally accepted 
hypothesis that the magnetic force was accurately 
at right angles to the current which produced it, and 
he further remarked that he had very recently come 
across the statement that according to Einstein’s 
theory the force and the current should not be exactly 
at right angles But there are at present difficulties 
in trying to attribute the observed non potential 
effects wholly to such a possible relativity cause 
The general system of vertical currents for the 
earth s field is as follows negative electricity flowing 
into the earth in polar regions and flowing out in 
lower latitudes , for positive electricity these direc- 
tions would of course be reversed The system of 
vertical currents is unsymmetneal both about the axis 
of rotation and the equator (A similar system of 
vertical currents will explain the present facts of 
the annual variation of atmospheric electricity ) 
Enough has been said to show of what extreme interest 
the final elucidation of the magnetic non potential 
effect is likely to be 

Question (b) ( External Potential System, h) — This 
system is disclosed by the fact that the coefficients 
determined from the horizontal components, X and Y, 
will not reproduce completely the vertical component, 
Z, but will leave outstanding effects of a character 
which, according to classical theory, can only be ex- 
plained by an external system of electric or magnetic 
forces However, if any portion of the earth s total 
magnetic field is to be attributed to causes which 
involve relativity effects, R, then E, in whole or in 
part, may have to be regarded as resulting from R 
It is hoped that a special investigation now under way 
will throw further light on this interesting question 
As the result, apparently, of the extensive increase 
in knowledge of the earth’s magnetic field over that 
at the command of previous analysts the coefficient 
of the first degree zonal harmonic is found to be three 
times that resulting from Schmidt’s careful analysis 
for 1885 The magnitudes of Schmidt's coefficients 
for the various zonal harmonics were such that he 
did not deem it safe to draw a definite conclusion aa 
to the reality of an external system The case is 
different, however, for our I921 analysis , as stated 
under conclusion (1), we can no longer ignore the exist- 
ence of effects similar to those from an external system 
Question (c) (Relativity Effects) — This question has 
already received some attention m the consideration 
of questions la) and (b) , it also enters into question (d) 
Question (d) (Is the Integral of da Zero?) — All 
analysts beginning with Gauss have assumed that 
the integral of da is zero The assumption enters not 
only into the determination of the coefficients of the 
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Z senes but may also require consideration in the 
derivation of the coefficients of the X senes and of 
the Z senes if there is a non potential system N So 
far as the Z component is concerned if we do not 
assume the integral to be zero a small constant term 
is added to the Z series which slightly improves the 
mathematical representation If we have an N 
system caused Dy vertical currents as already 
descnbed then the question arises whether for a 
limited portion of the earth for example from 6o° N 
Lat to&>°S Lat we may legitimately assume that the 
total amount of electncitv leaving the earth equals 
the total amount entenng it m tins 
region if not then Jd/i would not be 
exactly zero It is of interest to note 
that Gauss himself intimated in his 
celebrated memoir on the General 
Theory of the Earth s Magnetism 
that the day might come when it 
could not longer be assumed that 
the integral of dn is zero Investi- 

f ations in progress will further eluci 
ate this matter 

Question (e) (Variations of the 
Larth s Magnetic Field) — We now 
come to crucial tests that may be ap 
plied to any theory of the cause of 
the earth s magnetic field It would 
seem as though the surest approach 
to a solution of the two problems the 
origin of the earths magnetic field 
ana the origin of the earth 8 electric 
field will be by means of the stnk 
mg variations geographic diurnal 
annual sun spot and secular to 
which they are subject The two 
chief sets of variations which a theory 
of the earth s magnetic field will have 
to explain satisfactorily are (i) the 
geographic variations (a) the secu 
Jar variations 

Fig i is intended to show hew p 
the equivalent intensity of magnet 
isation or any other corresponding 
physical quantity would have to vary 
from parallel to parallel in order to 
produce the portion (about 70 per 
cent ) of the earth s total magnetic 
field symmetrical about the axis of 
rotation as represented by zonal harmonics to the sixth 
degree inclusive If this portion of the field were 
uniform then p represented by the radius vector from 
O would be constant this case is shown by the outer 
circle Were the zonal field symmetrical about the 
eauator then instead of the outer circle we have an 
ellipse which has been drawn for each of the two epochs 
1 885 and 1922 (indicated by broken curves) for this case 
P for the equator would be about 17 per cent greater 
than for the combined parallels 6o° N and S The 
heart shaped full curves represent the actual state 
of affairs for the field symmetrical about the axis of 
rotation Comparing the radu vec tores p for corre 
s ponding parallels of latitude north and south it is 
seen that for both curves (1885 and 1922) p is 
invariably greater for a land predominating parallel 
than for an ocean predominating parallel and this 
fact obtains even for the dotted portions of the 
curves which apply to the polar regions (see con 
elusion 3 ) It will be noticed that the 1922 heart 
shaped curve lies wholly within the 1883 one just as 
was the case for the ellipses and the difference dp 
between the curves represents proportionately the 
shrinkage in the earth s magnetic moment or in the 
equivalent intensity of magnetisation between 1885 
and 1922 It will be noticed that the shrinkage is 
greater for the south or ocean * predominating, 
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hemisphere than for the north or land predominating 
hemisphere The effect of the distribution of land 
and water is one calling for careful examination and 
its further study may result m material advancement 
of our knowledge as to the cause or causes of the 
earth s magnetic field 

If we wish also to take into account the balance of 
the earth s magnetic field about 30 per cent which 
is unsymmetneal about the axis of rotation and is 
represented by the tesseral harmonics then the pear 
shaped solid obtained by the revolution of the 
heart shaped curve about the earth s axis of rotation 



/ / SOUTH POLE l 


would have an irregular surface with specially 
pronounced humps at the magnetic poles The 
radius vector to this somewhat irregular pear shaped 
solid would serve to represent the volume or surface 
distribution of the physical quantity entenng into 
or evoking the observed magnetic field It is clear 
that no approximately homogeneous sphencal inn 
core inside the earth could produce such a magnetic 
field as that actually observed 

Now consider the shrinkage m the earth s magnetic 
moment The average annual rate of shrinkage was 
1/1000 part between 1885 and 1922 * it was found to 
be x/2170 part between 1890 and 1900 and about 
1/2580 part between 1843 and 1883 ’ Whether the 
annual rate of shrinkage vanes is greatly from time 
to time as is apparently indicated bv these figures is 
open to question and subject to further investigation 
with sufficiently tnistworthy magnetic data rhe 
steady diminution in the strength of the earths 
magnetic field averaging during the past 80 years 
about 1/1500 part annually presents one of the 
greatest difficulties m the theory os to the cause 
of the earth s field the surmounting of which may 
prove to be the key to the sought for secret It 
should be borne in mmd that the annual loss is 
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quite comparable with that of well seasoned magnets 
The loss occurs practically all in the uniform portion 
of the earth s magnetic field parallel to a diameter 
inclined at present to the axis of rotation about 
1x5 the loss is not mode up by any material gam 
in the non uniform heterogeneous portion of the 
earth s m ignetic field * 1 he annual percentage loss 

is nearly the same for the polar and equatorial 
components of the uniform magnetic fiell and as 
the equatorial component is only about one fifth that 
of the polar component the absolute annual loss in 
the earths magnetic moment results almost entirely 
from the pol »r component * e the uniform portion 
of the earth s magnetic field symmetric il ibout the 
e irth s ixis of rotation suffers nearly the entire loss 
The system of forces which must be supeq>osed 
upon the uniform internal magnetic field of 1865 in 



depend Then on the basis of the large average annual 


that magnetism and gravity are not related t 

other as the first power of the factor for otherwise 
a correspondingly large annual change in gravity 
would likewise have been observed Again while 
gravity is greater over the oceans than over continents 
the equivalent intensity of magnetisation is on the 
average somewhat less for ocean areas than for con 
f mental areas so here again there is no immediate 
relation between gravity an l magnetism According 
to Sutherland s theory ” which was based on a slight 
modification of the laws of electrodynamics magnetism 
would depend on the first power of a small fraction 
P (about 2 6 x 10 “) and mjtf^upon the second 
power this quantity p would enter into the factor / of 
formula (1) Accordingly the annual 
decrease of 1/1500 part in magnetism 
would imply on Sutherland s theory 
only a decrease of the square of 1/1500 
part or about one half of a millionth 
part in gravity and this is a quantity 
1.. detection 


which may readily escape < 
with our present gravity appliances 
unless the accumulative effect over 
many years be carefully observed at 
several standard stations Hence a 


the manner prescribe 







order 1 1 obtain the observe 1 field for 1922 proves 
to be a demagnetising system the tti ignetic axis of 
which is direete 1 dm 1st eli imetncoll) opposite to 
th it of the primary uniform fiel 1 ^ sumlar result w is 

found in 1 104* for the period 1890 1900 In brief the 
secular variation system shows the ch lrietenstics 
of the self in lueed liel i of a uniformly magnetised 
body 

I et us next inauire briefly into which of the 
quantities in formula (1) so large an annual rate of 
change for the earths fielt as 1/1500 part is to be 
attributed > ( crtainly not to the angular velocity « 

or to the radius r or to the density D since changes 
on the order of 1/1500 part m one of these quantities 
or m their combined product would not escape 
detection by other means We must conclude that 
the physical factor / contains within itself the kernel 
for the observed chango but what does this imply ? 

Let us suppose next that in the factor / we have 
embodied some physical relation upon which both 
the earth s magnetic field and its gravitational field 

• Ttrr Mag and Atm Elad ml 8 (1903) p 107 and ml 18 (1913) p it 

• Ttrr Mag and Atm Bled vol 9 (>9<Ml PP i»i 186 
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in the earth s magnetic field strength 
would then have to be referred to a 
corresponding change in p But what 
makes p change > It was only meant 
to represent a very slight variation m 
the 1 iw of action between electric 
charges if p changes so must the new 
assumed law of electro dynamics We 
have under investigation various hypo 
theses to account for the observed secu 
lar changes in thecarth sinagnetic field 
Sufficient has been given to show 
with what extreme care a theory of 
the earth s magnetic field will have to 
be foimulated in l how exhaustively it 
will have to be examined in the light 
of the data now known to us No one 
who will familiarise himself with the 
facts will lightly announce the dis 
covery of a new theory of the ongin of 
the earth s magnetism New and inter 
esting matters m ly confidently be expecte 1 from the 
discovery of the true cause 

In conclusion hig 2 is presented to show the 
positions of the following points MA(I) north end 
of magnetic axis of the earth s uniform internal 
magnetic field in 1922 latitude 78 s 32 N and 
longitude 69° 08 W MA(L) north end of magnetic 
axis of the earths uniform external magnetic field 
m 1922 latitude 76 8° N and 121 4 0 W and N M P 
the approximate position of the North Magnetic Pole 
in 1904 latitude 70 5 0 N and longitude 95 5 0 W 
As will be seen the line of maximum auroral frequency 
passes to the south of the three positions (Ihe 
other lines shown are the routes of the Carnegie ) 
It will be noticed that the displacement of the h axis 
is about 52° west of that of the I axis and that the 
N M P is about midway m longitude between I and E 
Trom the amount and direction of displacement of 
the E axis with reference to the I axis we may deduce 
further important facts bearing upon the theory of 
the earth s magnetic field and the possible conductivity 
of interplanetary space 
" Ttrr Mag and Atm Elad vol 9 (1904) pp 167 172 
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Lichens and their Action on the Glass and Leadings of Church Windows 

By Dr ErHEi Mlllor University College Reading 


'T'HR gradual deterioration and destruction of the 
1 stained glass of church windows is a subject 
of general and scientific interest It will therefore 
probably be admitted that the technical and practical 
knowledge of the stained glass artist sboull be 
reinforced by the theoretical and laboratory stu lies 
of the scientific worker One of the several possible 
lines of research was approached nearly three years 
aeo at the Sorbonne under the direction of the late 
4 Prof Matruchot 

and afterwards of 
the late Prof 
Bonnier 

lhe deteriorated 
glass is scaly in 1 
iridescent or pitted 
and opa }ue Both 
surfaces are it 
tacked an 1 though 
the outer shows 
the gre iter altera 
tion it is on the 
inner that the ac 
tion is sometimes 
first apparent T1 e 
opacity mav extend 
over the vhole sur 
face but more fre 
quently ippears as 
scattere 1 disc like 
points these grail 
ually get bigger an 1 
frequently rm together Meanwhile the glass at 
the centre of the original opaque discs disappears 
and so arise the beginnings of the pits each 1 or 1 ere 1 
bj opaque glass and later lined by iridescent scales 
visible under the binocular lens As the alteration 
of the gliss continues the pits increase 111 diimeter 
and often unite forming channels of diverse outline 
and length (big x) The maximum brea 1th me isured 
was 5 mm an l depth i 9 mm Two pits on opposite 
surfacts will sometimes increase in depth until the 
separating wall disippcara ind a perforition of 
the glass results Microscopical ex imination of the 
opaque glass shows markings and surfaces similar 
to geograpl ical contours and the contortions in 1 
cleavages of rocks 

In some cases there is no opacity an 1 there arc 
no pits Tlie surface is iridescent and may appear 
slightly irregular over more or less extended areas 
The alteration here takes the form of scaluig in thin 
horizontal plates shown under the microscope to 
consist of several superpose 1 layers variously clef 
and resembling a crazy tiled gar len path 

Unstained and stained gl iss arc simil irly detenor 
ated but certain colours show more susceptibility to 
alteration than others Purple green blue red 
amber and particularly amethyst glasses are all 
deeply corroded while grey tones are less so and 
the golden yellow glass resulting from the vitnfica 
tion of the silver salts is more or loss immune This 
immunity is well illustrate I in the reproduction of 
a fragment of fifteenth century gl iss (1 lg a) the 
surface of the grey and colourless portions is corroded 
and opaque and outlines clearly the golden yellow 
border and leaf 

There is little reason to behove that the glass of 
any centuiy is the more frequently or gravely 
attacked The glass of the twelfth to the fifteenth 
centuries 13 more refractive than that used later 
and shows a slower rate of alteration but the cumula 


tive destructive effects arc great The extent of 
the corrosion does not depend upon age — portions 
of fourteenth century glass are still unaltered 
specimens of nineteenth century glass are sometimes 
badly pitted The corrosion is of considerable im 
portance aesthetically but though it continue until 
perforation occurs it does not affect the actual 
luration of the window this depends upon the 
lea lings 

lhe oldest leadings ore heavy and have well 
resisted chemical change the lighter lead used 
since the fifteenth century is much more liable to 
cot version into carbonate of lead fnalle and un 
stable The transform ition is often completed in 
less than fifty years This is a matter of supreme 
importance for the leadings constitute the skeleton 
of the window and their appearance remains re 
assuring after the chemical change has tiken place 
lhey arc however no longer solid ind the crucial 
moment arrives when an external c in lition such 
as a gust of wmd causes them to disaggregate and 
allow the glass to fall It is in this way that so many 
of the marvellous windows of the last few centuries 
hive perished Ihis destructive process has been 
studied and pointed out repeatedly d ir ng the last 
thirty years by M I tlix Uaudin of Paris a well 
ki own pe nte veruer it c mnot be emphasised too 
much th it it is through the leadings an 1 not through 
the glass that historic win lows are often lost 

I he alteration of the lead is purely chemical that 
of the gl iss is due to two c n xcs chemical ind 
nechuucal btrmge though it miy seem the 
win lows serve as 1 substratum for lichens lhese 
1 Unts retail water between their tissues an 1 the glass 
by capillarity they also find favourable conditions 
for growth in proxinutv to the leadings wl ich cheek 
the drainage where they apptoich the horizontal 
plane ind when loose hold water lhe mount of 

arbon dioxile normally dissolve 1 in water is con 
silerably mcreased by that evolved by the lichens 
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during the process of respir* ion and the chemical 
change of glass and lead is thus accelerated h vidence 

of this augmentation of the chemical vrtion is given 
by the opacity and squamosity of the gliss closely 
following the track of the lichen 
The mechanical action of the hcliei s accounts for 
the disappearance of the opaque glass and the con 
sequent formation of pits and channels The minute 
fissures in the opaque glass are penetrated by the 
lichen hyphas which by their varying states of 
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turgidity and increase in length and number, loosen 
the particles and eventually incorporate them w 
their tissue The inclusions, always microscopic, 
occur chiefly m crustaceous thalli below the apothecia 
and spermogonia and in the rhuoids of the foliaceous 
thalli Vertical sections of the thallus of a Pertusana 
leucosora Nyl contained numerous inclusions through* 
out the lower o 4 mm of their thickness 

The inner surface of the glass is the one most 
frequently squamose The conditions here are most 
unfavourable for the development of lichens and 
usually there is no delimitation of the thallus The 
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lichen constituents hyphse and gonidiae, are not 
associated in a definite tissue but exist as a thin 
layer, resembling a cobweb over more or less the 
whole surface which shows a similar extensiveness 
in its alteration Hyphae and gonidiae pass between 
the scales of glass the former the more deeply, and 
incorporation follows 

The lichen flora of church windows is practically 
confined to the extenor, and necessanly limited by 
the exposed and slippery substratum Twenty three 
species and varieties have been identified including 
only one fructaccous, RamaUna polymorphs Ach 
var hgulata Ach , and two foliaceous, Xanthona 
panettna Ach and its vanety tumida Wed All 
the others are crustaceous these being the best 
adapted to the environment There appears to be 
a succession in the flora analogous to that on a 
larger scale of the flora of dunes m so far as there is 
a preparation of the substratum for subsequent 
species of lichens A crustaceous species Dtplotcta 
canescem Ach is the most abundant but it rarely 
occurs except on the unaltered glass , its thallus, 
of a maximum diameter of 4 6 cm , disappears and 
leaves a slightly roughened surface Other crusta- 
ceous species follow, two varieties of Placodtum 
murorum DC being most interesting showing as 
they do a conformity between their disc shaped 
thalli and the circular pits of their substratum 
(Pig 3) The crustaceous lichens apparently cease 
to thrive once the glass becomes deeply corroded, 
yet it is on this considerably altered surface that 
the fnictaceous and foliaceous species exist (Fig 4) 

The lichens are not well developed Some are 
not visible to the naked eye , the thallus is small, 
mal-formed, incomplete, or greatly soredified , apo- 
thecia are frequently absent or, conversely, persist 
longer than the thallus Their determination is 
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difficult, and is often only possible through a pro- 
longed and concentrated study of the gradual change 
undergone by a species 

Lichens need plenty of air and a certain humidity, 
with little wind or sun, for their free growth , con- 
sequently, windows with a south aspect m the 
country and all windows m a crowded neighbourhood 
are unfavourable substrata they have a scant flora 
or none at all, and show little deterioration On 
windows with a west or north aspect, in humid, 
calm but airy surroundings, lichens multiply abun- 
dantly and quickly, and the glass shows a corre- 
spondingly high degree of alteration The colour 
or chemical composition of the glass probably 
influences the development of lichens, as it is not 
unusual to see glass of one colour bearing many of 
these small plants while adjlWBl glass of another 
colour is free 

Growth of lichens on windows can be prevented 
by the simple means of regularly brushing and 
washing the wmdows, or by the application of a 
liquid mastic to exclude air and lichen spores The 
essential condition for the ultimate preservation of 
the windows is that the leadings should receive 
constant attention and periodic renewal 

The material examined has m the bulk been 
collected by M Gaudin throughout Brittany, Nor- 
mandy Champagne lie de France etc A certain 
number of specimens from the Mayenne churches 
submitted by M Alleaume pemte-vemer of Laval, 
are now deposited in the museum of that town 
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The Liverpool Meeting of the British Association 

T OCAL ARRANGrMENTS 


A N elaborate programme of excursions to pi ices of 
interest and visits to works has been arranged 
by the Local Committee Dealing first with the 
general excursions on Thursday September i } it 
is mtenled that a visit shall be paid to the biscuit 
works of Messrs W and R Jacob anl Co T td 
to the l nited Alkali Works at Widncs the flour 
mills of Messrs W Vernon and Sons I td and 
the Liverpool Corporation electric powor stat n 
w hen some of the largest and most up to late plant 
will be inspected the White Star Line is ilso 
inviting a party to view the s s Adriatic On hn lay 
September 14 visits are arranged to Messrs Uryint 
and Mai s mateh works to the dyeing and cleaning 
works of Messrs Johnson Bros I td ind to the 
shipbuil ling yards of Messrs Cammed I air 1 mil) 

I td The Cunarl Steimship Co is inviting a party 
to inspect the as /' rancoma 

On Saturday September 15 there will be a wh le 
day excursion to Chester ind the River Dee mclud 
ing a visit to Eaton Hall by kind permission f the 
Duke of Westminster Another whole day tup will 
be to the Dolg irrog works of the Aluminium t rp ri 
tion I td the party after inspecting the woil s 
proceeding to BettwsyCoel anl the S11 \1 n 
ilistn t A visit als i occupying the whole 1 his 
been arinnged to the 1 iverpool Watci works at 1 il c 
Vymw v 

Of a m ire general type there will be 1 day e\ ursi n 
to the Isle of Man and also by sea to Llandu Ino an 1 
Beaumaris There will also lie 1 two lay tour 
(Saturdav and Sunday) to the Lake District On 
Sundai September 16 there will be a gcneril 
excursion by sea to Llandudno and Beaumaris 

On Monday September 17 visits will be pul to 
one cf the works of the British lnsul ited in 1 II lsby 
t iblcs Co 1 1 1 Messrs Lever Bros Soap Works it 
Fort Sunlight and to the works of Meccano It I 
and to the Union Cold St irage I td A paity will 
also be shown the I iv crpool housing scheme an 1 the 
Livcrp ol Salvage Association is inviting those in 
terested to view their pi int The Booth Steamship 
Cj Iti is inviting a party to inspect the ss 
Hildebrand 

On Tiegday September 18 a party will visit the 
triads t( ne Dock and other works of tie Mersey 
Docks and Harbour Bo ird the I lay Main Colliery 
near Wrexham PI inter s marg irinc works at Brim 
borough Pool and the large bobbin works c f Missis 
Wilson Bros at Gaiston 

Of the sectional excursions at present arringcd 
Section A will visit the Automatic leleph ne Manu 
factunng Co ltd the British Oxygen Co (Boctle 
works) and Stonyhurst College Section B the 
United VIkili Co s works at Widncs the Highfield 
Tannery at Runcorn Price s Patent C in He to it 
Brombc rough the lictose factory at Hishnglin 
near Crewe and Messrs Joseph Cioshelil and to s 
works it Warrington 

Section C will go to Hall Road and t rosby c n the 


International 

TLJANY abortive attempts were made before the 
A War to found an international hydrographic 
organisation but success was not achieved until after 
the War when a conference was held m London in 
1919 at the invitation of the British Admiralty with 
tiie cordial support of the trench hydrographic ofhee 
Twenty one states were represented at the conference 
invitations having been sent to all countries likely to 
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north of I iverpool Storcton Quarries Burton Pomt 
ind North Wirral 1 ake Vymwy district parts of 
Flintshire the I e 1 Green Collieries and Brick Pits 
and bearth Hill and bkillaw C lough 

Section D is proposing to go a dredging expedition 
in Liverpool Bay and to Delamere 1 orest Section E 
is visiting the Iiverpoil Docks Storcton Burton 
Pomt and North Wirral and a river tnp to the 
T asth im I oiks of tilt Manchester Ship Canal ind 
lown the Mersey to the Crosby Channel 
Section F intends to visit the I iverpool Docks and 
the Cotton hxchangc Section G has irruigtd one 
excursion only and that is to the Gladstone Dock 
Section H will inspect the Roman remains at Chester 
an 1 will also visit Ince Blundell 

Section I has arranged no sectional excursions 
Section J has one excursion only namely to 
Ramhill whero the County Lunatic Asylum is 
situated 

Section K is pi inning to visit the Ciavcn limestone 
district Mr Bulley s gardens it Neston and the 
West 1 me ishire s md dunes near 1 rcshheld Section 
L has arranged no excursions Section M will visit 
Wirral 1 irms ind Mi ssrs Gartons I td at W imng 
ton and Haslington and the N intwieh district 
I irge as this list of sectional excursions appears 
if one is to judge from the cxpenence of previous 
meetings it will be found to have increase 1 by the 
l ite on which the meeting comment es 
A list of ill thes excursions an l visits will l c sent 
1 sh rt time lieftre the muting to membeis who 
have intimated their intention of coming t ; I iv cr 

i xxl m 1 it will greitly ficilitate the work of the 
c cal Secretaries if members will intimate m 1 lv uicc 
which exclusions they would wish to join 

At the close of the muting in Livcipool there will 
be an excursion to the Isle of Man leaving I lverpocl 
on Wednesd ly September 19 and ictummg on 
Monday September 24 The party will liavi an 
oj portunity of visiting ill jilues of scientific interest 
in the island but probably members f Seitnns E 
and H will find most to study A speei il < mimttce 
m the Isle of M in is m iking all urr mgemints and 
details will it is hoped be completed b\ tl t 1 pining 
d ly >f the meetmg in 1 iverpool 

Although perhaps it loes not so much coniern the 
ntual members of the Vssocuti n yit a definite 
item in the progiammc of the meeting 1 the senes 
if public lectures T he n imbtr of these it is pro 
posexl to give in I iv crpool will b gre iter than m 
iny town previously visitid by the Assocution and 
further one will be given m Bootle Wallisey 
Birkenhead Runrc m Wamngt n Wigan 11 d 
St Heltns while tw 1 lectures to >oung pc pie v ill 
be given in Liverpool and one 111 Birkti head and 
Warrington It is the hope of the local Committee 
that these lectures will prove a gnat success ind so 
develop one of the pnm<* objeets of the Association 
namely to promote interest in science and its 
ipplications Au ri 1 Holt 


Hydrography 

be interested with the exception of the Central 
Powers Russia and lurkey As a result an Inter 
national Hydrogrnptuc Bureau was instituted in 1921 
and all the States represented at the conference have 
now associated themselves with it The Bureau has 
its official seat at Monaco Soon after its institution 
it became affiliated to the League of Nations and it 
uses the official languages of the I eague namely 
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English and French Its three chief officials are 
Sir J D Tarry (Great Britain) Admiral Pbaff 
(Netherlands) and Captain Miiller (Norway) the first 
named being president It confines itself to hydro 
gnphy m the strictly nautical sense of the word and 
one of its chief objects at present is the international 
standardisation of practice in relation to many man 
time matters Tor exunple in relation to charts 
among the questions which anse are those of the 
type of projection the scale the choice of units for 
depth and distance the mode of delineation of sound 
ings the symbols and abbreviations and the geO 
graphical names to be used Lists of lights sailing 
directions and distance tables are other matters on 
which more uniformity and co operation would be 
advantageous It may be noted that most countries 
now use metric units for depth Japan being one of 
the latest formally to^adopt this system though it 
has not yet actually introduced it Great Britain 
and America are now the only States which e\clu 
sively use the fathom ind foot but the change to 


the metric system is one which they are as yet un- 
willing to make because of the great difficulty and 
cost of altering the copper plates from which are 
printed the exceptionally large number of charts 
which these countries produce 

The Bureau has recently Btarted a journal, the 
Hydrographic Review of which the first number 
appeared m March last It is bilingual all its 
contents being duplicated m English and French, on 
opposite pages A large part of the first issue is 
devoted to the history of the inception of the Bureau, 
and other official matters Ihe chief original articles 
consist of two reports on aenal photography as 
applied by the French and Netherlands services to 
hydrographic surveying and the discovery of shoals 
and covered rocks There is atei^a discussion of the 
visibility of lights considering Tne chances which a 
sailor has of sighting a given light in different circum 
stances at various distances and a brief report on 
echo sounding as practised by the United States 
hydrographic department 


The Age of the Earth 1 


CIIvCF the advent of our knowledge of radio 
^ active processts the old controversy over the 
age cf the earth has been revived anl although 
there is now a marked change of opimon in favour of 
the longer estimates it remains unfortunately true 
that tlure still appear to be tantalising discrepancies 
between the results from different methods rhise 
discrepancies miy be mitigated or exaggerated by 
special pleading but they still stand in the way of 
an unequivocal settlement of the problem 

twenty jeais ago varicus attempts were made to 
squeeze geological history into the nanow limits 
imposed by Kelvin and I ut The discovery of 
radioactivity and more recent advances m the study 
of stars ind tidal friction have destr jyed the value 
of the older phy sical evidence leaving v inous geolo 
gists committed l j w hat arc now seen to be absurdly 
low figures In the last decade the geological methods 
have in turn been wilcly criticised and the present 
tendency is gic itly to extend the cstun ites formerly 
favoured All the methods adopted depend on the 
rate of processes it present in operation In order 
that the different lines of eviden e sh mid converge it 
is nectssaiy to supjsosc cither that the rites of geo 
logical processes are at present to j high or that 
those of r ulioac live processes arc too lc w to justify 
mtegiation over the whole duratien of geological 
time 

In the symposium under consideration held m 
Pluladc Iphia on April 22 1 1st year the chief feature 
of intucst is Chamberlin s spmted attempt to show 
how tilt geological estim ites may be biought into 
harmony with the revised deductions from radio 
activity and astionomy The period required for the 
deposition 1 f the w hole of the sedimentary cc lumn or 
for the accumulation cf salt in the oceans is easily 
irrived at from existing data on ihe assumption that 
present r ites prov ide a e haractenstic av erage fhere 
is now little doubt that this issumption is deceptive 
and it certainly can no longer be admitted De 
Geer s work on the yearly deposits from glacial 
waters in Sweden though an exceptional case, 
suggests to Chamberlin a Glacial epoch fully twenty 
times is long as that assigned by the old methods 
He further expresses the conviction th it breaks in the 
c ontmuity of more normal sediments the time values 
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of which are best judged by tomparison of the 
faunas above and below must when finally inter- 
preted greatly extend the simple arithmetical 
estimates It has frequently been shown how 
denudation and deposition must be quickened up by 
human activities and the effects of cultivation and 
excavation havt been lbly analysed by Dr Sherlock 
in his recent Man as a Geological Agent Existing 
conditions also naturally f vvour 1 high rate of denuda 
tion since continental elcvition and breadth tre 
both exceptional ind to these may be added the 
further consideration that broad areas are strewn 
with easily removible glacial deposits So variable 
are the factors involved that there is no means of 
arriving it average rates which would properly 
mclude long periods of sea transgression and bast 
levelling periods when denudation was brought 
almost to a standstill 

The v ihdity of the method based on the iccumula 
tion of salt m the oceans depends partly on the rato 
at which the present streams are carrying sodium 
down to the sea — a rate which must be too high for 
reasons already mentioned — and partly on the 
lnevembility of the process It has of course been 
generally recognised that sodium returns to the land 
Ml interstitial solutions held by sediments and as 
wind borne salt but other possibilities have been 
less emphasised Actually it is found that the data 
used are inconsistent among themselves unless other 
cyclic processes are invoh ed The most serious dis 
crepancy is found in the ntio of sodium to chlorine 
which m igneous rocks is about 30 1 and in the 
oceans about 1 r 8 When volcanic exhalations are 
taken into consideration this enormous difference is 
reduced but by no means wiped out Clarke and 
Washington have given figures which mclude the 
whole of the atmosphere and hydrosphere and the 
discrepancy still remains as high as 20 r 

There can be only one explanation that chlondised 
sodium plays a far gicater part in cyclic action than 
has yet been detected In the case of potassium such 
circulation is all important and is effected by its 
greater retention by muds and soils Dr Milton 
Whitney writes Ocean shore deposits would un 
doubtedly absorb NaCl up to the point where the 
colloids were in equilibrium with sea water but as to 
the relative efficiency of this and analogous processes 
there is still no exact knowledge The sodium 
method is thus as Chamberlin says not yet ready 
to render a verdict As to the sedimentation method 



August 25, 19*3] 


NATURE 


303 


ho conclude* that the cumulative effects of present 
day conditions need not be strained to bring the older 
estimates up to the same order as those required by 
current deductions from radioactive minerals 
The remaining papers call for little comment 
Palaeontology presents famt hope of arriving at a 
trustworthy or even approximate conclusion as to 
the age of the earth for no measure of the rate of 
vital processes has yet been devised The endurance 
of an index species provides no firm basis for a 
definite calculation of the duration of a zone or 
phase Astronomical considerations have rccontly 
afforded support to the figures suggested by radio 
ictivity for tne age of the earth but there is here no 
discussion of the work and views of Tddington 
Jeffreys or Shapley Similarly the paper on the 
Radioactive Point of View omits to mention the 
interesting speculations of Joly which arc so ingeni 
ous that they will demand a thorough discussion m 
the future even though in the present stage of know 
ledge they may be coldly regarded by physicists 
Arthur Holmfs 


University and Educational Intelligence 

Camrrtdcf - Dr P Kapit/a Trinity (r liege his 
been elected to the Clerk Maxwell Sohol irship 


Tnr I ornlon County Council s programmt f r 
10 y 24 of lectures and classes for ten hers com 
puses some 600 items groiipel under the h actings 
irt domestic subjects cconcmi s ind pohti il 
science languages and literature geography handi 
crafts historv mathematics music pedagogy 
phonetics physic il education science miscellaneous 
The science group includes 5 items namely witclcss 
5 (Ih-of T A Homing) 1 ist< ry of science to (l)r 
C Smgcr) psychology of vocational guulince 5 
and the neurotic child 5 (Dr Cvnl Hurt) bacten 
moulls andveasts <j (Dame Helen Gwynne Vaughan) 
mental deficiency 6 British weather 6 (Sir N pier 
Shaw) animal parasites and pests 5 (Dr Philippa 
Esdaile) ind hew Gardens 5 (MajerChipp) More 
over the pedagogy group includes to leeturcs on 
the teaching of science The lectures arc dcsigi c 1 
to bring T ondon teachers in tou h with the latest 
developments in educational technique and ti givt 
them e pportumtics as well for <oming into touch 
with expert opinion on questions of national in 1 enic 
importance The lectures largely reflect therefore 
those qi estions which are the subject of topical 
discussion The choice of subjects is hnutec! by 
the fact that the scheme has to be self supjxmmg 
and thi® mav be the reason why no provision is made 
for lectures on civics home economics ^except a 
course on domestic handicraft) nature studs rr 
general science The lectures arc open to all teachers 
actually employed in teaching within I on Ion at 
a fee of one shilling or less per lecturo and to teachers 
from outside at rates 40 per cent higher The 
attendance last year was 20000 Stveril scientific 
societies place at the disjjosal of the I ondon County 
Council a certain number of tickets of admission to 
their ordinary meetings for distribution to teachers 
of science m I ondon schools 

British women students wiBhmg to spend the 
coming academic year studying in Pans may like 
to know that three residence scholarships for British 
graduates studying at the Sorbonne or other m 
stitution of higher learning In Pans are offered bv 
the Amencan University Women s Club 4 Rue de 
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Chevreuse The value of each scholarship is 350 
francs per month for nine months and the rates 
charged by the Club aro such that each scholar 
would need to pay an additional 500 francs a month 
te about 60 1 for the nine months Applicants for 
these scholarships should bend their names stating 
their age academic qualificati ins and proposed course 
of study to the Secretary International federation 
of University Women j. Victon 1 Street S W 1 not 
later than September 15 Fach application should be 
supported by at least two references permitted to 
persons well acqu tinted with the candidate s career 

1 hi use of the local environment of the v I100I as a 
starting point and souicc of material and mtc cst in 
that school without expl ntmg it for a oc ition il 
training is discussel in Rural Sthul leaflet No 11 
of the United States Bureau of b ducation in which 
in attempt is made to show in detail how this prim lple 
should be applied in agricultural distnets It appears 
that in 17 states the teiching of ignculture in 
the elementary schools throughout the state lias been 
prescribed by law somewhat precipitately without 
regard to the fart that teachers with the requisite 
special training are not available and without any 
cleir definition of objectives or methods S ich 
prccip tation is the writer points out tho moic to be 
deprecated in view of the exceeding ompkxitv of 
agriculture alike on the side of natur il science every 
bianch of whuh it lays under contubution and on 
the side of piactice wnerein it involves n< t < illy a 
great vintty of arts but a mode of living Vt the 
sime time this very complexity nnkts 1 nuve 
exjienence of agricultural happenings invaluable as 
a starting point and source of ni itcnal and interest 
Dealing with the social and ecotirimc aspects of tho 
subject lit contends that even in the elementary 
schools teachtrs shoul l not fail ( is they h i\t f l 1 in 
the p 1st) to emphasise tht necessity t f thi organisation 
of farmers as 1 me ins t f ttont my in distnbuti n in 1 
self preserv ition in the struggle for existence in 
competitu n with other oiganise 1 groups 

Dlvlloi ments in medical education 111 the 1 mted 
States during the past 20 years and especially during 
the years 1020-2 arc summaiiscd by Dr N P 
Colwell m Bulletin 18 ef Ty2j of the l S Bureau of 
tduc ition Since 1004 when the American Medic U 
Association starte 1 a c impaign for r using e lucational 
stindards the developments in respect of medical 
school ulmissnn requirements latontory mdlibriry 
equipment numbtr and iilitre of whole time 
rofessois and airangcments for clinical instruction 
ave been such th it these stan 1 irds fc mierly lower 
tl in those of the prmripiiruropcan countries can no v 
challenge comparison with any m the worl 1 Sun i 
tnncously the number of schools has been reduced by 
one half- from 162 to 81— and the Humbert f students 
from 28 000 to xy 000 in 1910 since when they have 
increased to 18 000 Of 81 schools 66 latfdascliss 
A require two years f c illego work as a condition 
pri cedent to entry on their four yc its course 
Although students fees which formerly covered the 
cost of maintenance of the schools have bten largely 
increased they amount n jw to littlt moie than one 
thir 1 of the cost Along w ith improv cment in medical 
schools has gone a corresponding idv ince in the 
standard of qualifications required by state medical 
licensing boards but the laws on the subject have 
to some extent been stultified by the existence of 
sectarian schools with low educational standard* 

I which have not been made subject to medical practice 
laws although their graduates assume the responai- 
I bility of undertaking to heal the sick 
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Societies and Academies. 

Paris 

Academy o£ Sciences July 2) — M Albm Haller 
in the tlnir — H Deslandres Mountain obsi rv itonea 
A description of the heights position and equipment 
of the existing mountain observatories I lit four 
Amine in observatories (Lick Arequipi Flagstaff 
Mount Wilson) con be occupied all the year round 
are equipped with large instruments md have already 
produted import int results, of the othirs those 
on Mont Blant Pic du Midi ind Hni ire insufficiently 
equipped ind obscrv itions cm be made only for a 
short period of the ycir Tor i new french 
obseivitory Kevard (neir Aix les Bams) aid Tort 
Uonteu (Pyrenees) altitudts 1500 metres and 1800 
m tres rcspcetivily hue beei examined Iort 
"Romeu possesses the odv tilt ig< s of possible occupation 
all the year round ind case of access (. Bigourdan 
Ihe use of 1 completely free pendulum is i chiono 
meter F T Fournier the forms of hull most 
f ivouribk to high speeds are only redistd m racing 
automobiles — de Seguier 1 meu gioups with bi 
line 11 01 qu idritic lnviuint m the it d ind complex 
field S Samelevici \n ipplic ition of the tensonal 
r xk ulus Evans Poisson s tntt gr il — F H van den 
Durgen borne tu lime il apphcxtions of mtcgril 
cqu itions 1 mile Bilot \n ittempt at the re 

present ition of tin jieuod of continuous evolution 
I ot the st irs is a f uni tion of th elft 1 ti\ c temper xlure 

0 Apjilleation to the sun — R Jarry Desloges The 
influence of the vinous ckments el m objective 
(apeituie 1 <k il distance magnilie ition) on the 
anility o( telescopic lmiges Diiphngms smiller 
tli in two thirds of the dnmclcr of the objective 

1 mnot lx usefully employed As regards migmhca 

lion there 1 \ists in optimum fix il length of the 
refnetors between fa and 6 7s metres this icsult is 
ntw mil difficult to 1 xpl un — 1 Selety The jiossibihty 
of in mliniti potential ind if 1 me m velocity ot ill 
stirs cqu ll to til it ot light — Wlidima de Bilaevsky 
A problem ot elisticity in polir coordmites 111 
De Donder Synthesis of the giavifii — t imille Gillet 
Aqueous solutions Hu origin of osmotii e fleets 
Starting with the issumption that w iter is a mixture 
in equilibrium of hvdrol (11,0) dihydtol (11,0)! and 
of polyliydrol (I !,()). of which the hrst is gaseous 
a theory is developed affording in expl mat ion ot the 
existence of osmotic pressure lloi eul ition of solutions 
ind of sols by elcclrolytis the flocculitn n of sols by 
otlur sols md the form ition of emulsions \ 
Boutinc and M VuilUume Study of tin absorption 
sixetium of sols of arson sulphide — Alfred GiUet 
Researches on elect rodiflusion (migration of the 10ns) 
Experiments 011 the migi ition of the 10ns in jellies 
(gelatine) containing sodium sulph ite A Lassieur 
i lie electrolytic estimation of intimony If 1 thin 
coating of mirenry is depr sited on the cathode and 
the potentnl not allowed to go oxer 1 j volts the 
antimony subsequently deposited t lectroly tieally is 
coherent md accurately corresponds with the weight 
of met il present — 1 J Simon I ho sulpliochromic 
oxid ition of the aromatic hydroc irbons and the 
present conception of graphite Comparison of the 
oxidation of aromatic hydiocarbons by sulphuric 
acid with chromic acid and siher bicht ornate together 
with the results of the application of the silver 
bichromate reagent to various forms of carbon and 
coil — I S Ghchitch The estimation of easily 

dehydrated alcohols in essential oils The estimation 
of free alcohols in essential oils by acetylation fills m 
the cast of ccitam alcohols water being removed and 
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hydrocarbons formed By replacing acetic anbvdnde 
by a mixture of this substance with formic acid this 
difficulty is overcome — J Orcel Hie baiahtc of 
Bas Vaflon — — Thiibaud Researches on the 
mincralogical composition of some chalk mails of the 
Tcrtury of Alsice — A Chotley Evolution of the 
k irstic relief of the P irmelan (Pr 4 ilpes de Savoie) — 
Hcnn Coupln I lie supposed formation of chloro 
pliyll in the dark 1 xpenments are described 
contradicting the view that etiolated plants can 
manufacture chlorophyll in the dark — Jean Polltis 
The formation of a plucoside (saponanne) in the 
mitochondria — A Demolon and P Bouchot The 
activity of the biological phenomem in peat The 
rt 1 itive p issivity of pe it from the biolmncal pomt ot 
view is due to the poverty of the mediunHlFnutntive 
elements and especially phosphoric acid and the 
results of the parti il stmhsation of peat by heat 
cannot be attributed to destruction of toxins or to 
an action on the protozoa — \ Quidor and Marcel A 
Herubel The psycho physiology of visual phenomena 
— Paul Benott The polar globules of the tgg of 
lubulana iHesembryanthemtm — Jem Camus J J 
Gournay and Fiterre fhc mechanism of insipid 
diabetes — I Lesni I de Gennes ind Guillaumin 
The action of light on the viri itions of ciliemia in 
nckets — A Juillet Rtmaiks on the note by MM 
Chevalier and Mereiei on thi ph innotody inne letion 
of the msectiudal principle of pyrethrum flowers 


Sydni y 

Linnean Society of New South Wales, June 27 — 
Mr A r B isset Hull piesident in the 1 luur O 1 
Playfair Notes on freshwvtcr alga, A senes of 
miscellaneous notes on ilgsc in which twelve sjiecies 
md fourteen vaneties vre dcscnbcd as new ind 
remarks madt on the development and life history 
of many species — Miss M 1 Collins Studies in the 
veget ition of and md si mi and New South \\ alts 
Pirt 1 Ihe plint ecology of the Baruer District 
1 he piper consists of in introductory section in which 
the chief physiographic units of New South W ms are 
discussed in reference to the formation of the Great 
Western Plains Ihe geologic ph> siographic and 
climatic fi iturcs of the Darner Range aic described 
accomjianicd by in account of the chief plant 
associations and lists of species for the different 
habit its In 1 find discussion the development il 
relationships of the issocnlions are indicated — 
Miss Margucnte Henry A monograph of the 
freshwiter Entomostiaca of New South Wales 
Part in Ostiacoda Ibis paper gives bnel de 
scnptions of tliirty six species of Ostracods with their 
synonymy ind keys for their identification Seven 
species arc desc nbcd as ntw two arc recorded lor the 
first tunc m Australia and one for the hrst time in 
New South Wales A freshwater member of the 
family Gytliendx is recorded for the first time in 
Austrahi Lists are ilso given of the species that 
are known to occur in other States 


Official Publications Received. 

United Statu Departmei l if Agricultoro Department Hilletln 
No 11 60 Report on Bird C enviKi To the United Statu ISIS to 1U2U 
BjrJXej Thacker Cooke Pp 86 (Washington Government Printing 

Unlreralty or Liverpool Tllal Inatltnte Fourth Amtul Raport 
1923 Pp 7 (Uverpool ) 

Unlrerrlly of Colorado Bulletin Vol 18 No I General Bertea No 
193 Catalogue llljo 1928 with Announcement! for 1998 24 Pp IS1 
(Boulder, Colo ) 



Supplement to Nature 


No 2808 


AUGUST 25, 1923 


The Life History of an a-Particle 1 

Sir Lrnest RiTHjRFORn. IRS 


I N this lecture I propose to disiuss some of the 
properties of the high speed a pirticlc which is 
spontaneously ejected from radioactive substances 
This flying atomic nucleus is not only the most ener 
getic projectile known to us but it is also an agent of 
great power m probing the structure of atoms, so that 
in account of the effects produced by it is of wide 
st lentific interest 

It is now well established that the a particle expelled 
from radioactive bodies is in all cases a helium vtom 
or, to be more precise the nucleus of a helium atom of 
mass 4 carrying two positive charges of clct tncity 
It is only when the expelled nucleus is stopped by its 
passage through matter that it captures the two 
negative electrons required to convert it into the 
neutral helium atom It is natural to suppose that 
the helium nucleus, which is shot out at great speed 
from the heavy nucleus of a radioactive atom formed 
part of its structure tor some reason, which is not 
as yet understood occasionally one of the radioactive 
nuclei breaks up with explosive violence ejecting the 
component helium nucleus with high velocity It is 
probable that the a particle in escaping from the 
radio ictive nucleus acquires part of its great tnerg) 
of motion in passing through the rtpulsivc electric 
field surrounding the latter, but at present we do 
not know the nature of the forces which hold the 
complex nucleus together or whether the a particle 
is at rest or in orbital motion in the nuclear structure 
before instability sets m We know, however, that 
there is a very wide range of stability exhibited hj, 
different radioactive elements In a substance like 
radium A, the average life of the radioactive atom 
before ejection of an a particle is about 4 3 minutes 
for radium itself 3350 years, while in the case of a 
very slowly changing element like uranium the average 
life is of the order of 7000 million years 
It is known that the a particles from a given element 
are all shot out with the same speed but that this speed 
vanes from element to element There is apparently 
a close connexion between the velocity of ejection 
of the « particle and the average life of the parent 
element The shorter the average life of the element, 
the swifter is the speed of expulsion This interesting 

1 Uuoom dcttnrtd at the Royal IruUltttloo on Friday Jon* 15 


relation between the vie knee of Ihc cxpl ision and the 
average life of the element holds in the mijonty of 
cases, but it is difficult at present to lx, at ill clear of 
its underlying meaning Sir William Brigg long ago 
showed that the a partirle tr ivtls through matttr 
nearly in a straight line, and has a definite range of 
travel in a substance This is well illustrated by the 
tracks of 1 particles obtained by Wilson s expansion 
method The majority of the tracks are seen to be 
quite straight, apart from an occasional deflexu n near 
the end of the path At the end of the range the 
photographic and ionising effects ol the t particle 
apparently cease with great suddenne On a c Hint 
of its great energ) of me tion, the individual t particlt 
can be detteted by the scintillation it produces in 
crystalline zinc sulphide, by the effect on a photo 
graphic plate and by special electric al methods, while 
the beautiful expansion method of Wilson shows the 
trail of each individual a particle through the gas 

We are enabled, particular!) by the scintillation 
method, to count the individual particles and thus wc 
have at our command a method of great delicacy for 
studying the effee ts produced b) the passage of 1 par 
tides through matter In tn veiling thr ugh 1 gas 
the * particle passes through the outer electronic 
structure of a large number of atoms and liberates 
electrons, thus giving rise to an intense ionisation 
along the tru k The ionisation me rcascs to a maxi 
mum near the end of the path of the 1 particle and 
then falls rapidly to zero 

A careful study has been made of the law of dec rcasc 
of velocity of the 1 particle in passing through matter 
by studyin D the deflexion in a magnetic field of a penal 
of a particles before and after its passage through a 
known thickness of matter In most of these ex 
penments we employ the 1 particles of radium ( , 
which have a range of about 7 cm m air under ordinary 
conditions The initial velocity V 0 of these particles 
is known to be 19,300 kilometres per second, and the 
reduction of veloaty can readily be followed down to 
about 04 V 0 At this stage the emergent range of 
the a particles is less than one centimetre and measure- 
ments are difficult, owing to the fact that a beam of 
a particles becomes heterogeneous and contains par- 
ticles moving with different velocities 
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For this reason the vcloutv of the a particle cannot 
be followed with certainty below o 38 V # We must 
bear m mind that even at the lowest velocity at 
which it is possible to detect the a particle by the 
scintillation or photographic method it is still moving 
at a high speed compared with the positively charged 
particles generated in an ordinary discharge tube 

It is clear that ultimately the a particle must be 
slowed down to such an extent that it captures electrons 
and becomes a neutral atom but until recently no 
evidence of this process of capture of electrons had 
been obtained G H Henderson (Proc Roy Soc 
A, 10a p 496 1932) has recently added much to 
our knowledge of this subject by examining the 
deflexion of i rays in a magnetic field m a very good 
vacuum For the success of these experiments it is 
essential that the apparatus in which the deflexion is 
observed should be exhausted to a very low pressure, 
corresponding to that required for a good X ray tube 
The reason of this will be seen later When a narrow 
pencil of a rays was deflected m a magnetic field two 
bands were ohserved on the photographic plate, one 
the mam band due to ordinary a particles carrying 
two positive charges and another midway band 
which he supposed to consist of particles which had 
captured one electron tc to singly charged hehum 
atoms At low velocities he also obtained evidence 
of the existence of neutral a particles resulting from 
the capture of two electrons by the hehum nucleus 
In these experiments Henderson employed Schumann 
plates where the film is so thin that low velocity 
particles produce as much or more photographic eflect 
than the swifter particles 

I have repeated these experiments by the scin 
tillation method, and confirmed the deduction of 
Henderson By observing the deflexion of the mid 
way band in an electric as well as in a magnetic field 
I find there is no doubt the particles composing the 
midway band consist of particles of mass 4 and 
charge i i e to singly charged helium atoms which 
have the same speed as the doubly charged particles 
comprising the main band 

Some recent experiments have been made by me to 
throw light on the conditions under which the flying 
a particles may gam or lose on electron The general 
arrangement of the experiment is shown in Fig 1 
A fine platinum wire coated with radium B fC, by 
exposure to the emanation (radon) serves as a nearly 
homogeneous source of a ray s, since the a particles are 
emitted only from the atoms of radium C, which are 
too few in number to form a film on the platinum of 
even one molecule thick The a rays from this source 
{fKs through a narrow slit about 0 3 mm wide and fall 
on a screen of zinc sulphide The distribution of 


a particles on the screen is determined by the sen* 
tillation method in a dark room, using a microscope 
outside the box The vessel containing the source and 
screen is completely exhausted by means of a Gaede 
and mercury diffusion pump, and if necessary the 
residual pressure can be measured by a Macleod gauge 
The box is placed between the plane pole pieces of a 
large electromagnet so that the pencil of a rays u bent 
in the direction shown m the figure Usually the 
distance between the source and screen was 16 cm , 
with the slit midway The whole mtluif the rays was 
exposed to a nearly uniform magnraP' field and the 
deflexion of the pencil of rays was proportional to the 
strength of the magnetic field Under normal ex 
penmental conditions the pencil of a rays from the 



bare radium C wire was bent a distance on the screen 
of about 15 mm from the zero position without field 
The field of view of the microscope was sufficient to 
take m the depth of the whole pencil of a rays without 
the field 

Special precautions were taken to prevent con 
tamination of the srreen by the escape of active 
matter from the wire in a low vacuum It must be 
borne in mind that the type of wire source employed 
always introduces some heterogeneity in the beam of 
a rays even from the uncovered source Thu is due 
to the escipe from the back of the wire of a particles 
which are reduced m velocity m passing through the 
material This effect is clearly manifest when the 
pencil of a rays is deflected by a magnetic field , for 
m addition to the mam band of a rays there u always 
a distribution of particles extending beyond the mam 
beam The intensity of this heterogeneous beam at 
any point is generally less than one per cent of the 
mam beam and docs not seriously interfere with the 
accuracy of the deductions discussed m this lecture 

In Figs a and 3 are given illustrations of the dis- 
tribution of singly and doubly charged a particles 
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along the cmc sulphide screen Fig 3 shows the 
result when a thickness of mica corresponding in stop 
ping power to 3 5 cm of air is placed ovct the source 
The main band, due to He + + particles, is sharply defined 
on the high velocity side, but there is evidence of some 
heterogeneity produced in the beam by its passage 
through the mica As we should expect, the midw i> 



no 1 

band (He particles) lies exactly between the aro 
position and the main band and contains only ibout 
1/55 of the particles in the mam beam lig 3 shows 
the distribution when the thickness of mica is increased 
to correspond to a stopping power of about 6 cm of 
air Both the mam and midway bands ire no 
longer sharply defined as in the first cist, but each 



consists of particles with a considerable range of velon 
ties The relative number of He+ and He + + particles 
is about x/8 for the swifter particles, but this ratio 
increases with decreasing velocity The midway band 
extends and joins the mam band where it can no longt r 
be followed The brightness of the scintillations due 
to He + particles falls off obviously and continuously 
from A to B At this stage, too, some neutral particles 
mfeke their appearance This is shown by the Heg 
band, which is not deflected by a magnet#: field, but 


its intensity is small compared with that of the midway 
bond There is also a sparse distribution of faint 
particles between the neutral and midway band, 
probably due m part to scattering of the a particles by 
the edges of the slit and possibly in part due to recoil 
atoms of oxygen and other elements constituting the 
mica The distribution of tht charged and uncharged 
helium particles for a still lower velocity will be seen 
in curves A, B, Fig 4 which will be referred to later 
It is seen that the relative number of He + to He ++ 
particles has increased , similarly the relative number 
of neutral particles is much greater 
We may now consider the interpretation to be placed 
on these observations It is clear that the particles 
emerging from the mica consist of doubly charged, 
singly charged, and neutral particles, but the relative 
number of these three types vanes markedly with the 
stopping power of the mica plate We may suppose 
that the a p irtule in passing thre ugh the outer electron 



Fio 4 

structure of the atoms in its path occasionally removes 
and captures an electron This electron falls into a 
stable orbit round the doubly charged helium nucleus 
end moves with it 

This singly charged atom will, however, have only a 
limited bfc, for in passing through other atoms the 
electron is knocked off and the singly charged a particle 
reverts back to the doubly charged type This process 
of removal is analogous to the ordinary process of 
ionisation where an electron is ejected from an atom by 
a collision with an a particle , for as a singly charged 
particle can remove electrons from another atom, so 
there is a chance that the He + particle should lose its 
attendant electron We may thus consider that two 
opposing processes are at work, one resulting m the 
capture of an electron and the other leading to its 
removal From the data given later it will be seen 
that this process of capture and loss may repeat itself 
more than a thousand times in the flight of an a- 
particle, so that the average path travelled by an o- 
pamcle before capture of an electron or before loss of 
the captured electron is small compared with the total 
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distincc of travel of the a particle before it come# to 
rest It is dear from this, for a given velocity of a 
particle, that there must he a momentary equilibrium 
between the number of IIc + and IIe ++ particles such 
that, on the average, the number of captures in a given 
small distance is equal to the number of losses 

It is very cdnvement to suppose that for a given 
velocity each He + + particle has a mean free path X, 
cm in the material before it captures an electron, and 
the IIe + particle a mean free path A, cm before it 
loses its attendant electron No doubt some of the 
individual particles travel distances much shorter or 
longer than this mean distanc c before either capture or 
loss but in considering t large number of particles we 
may suppose there is in average distance traversed 
liefore capture or loss to lie < ailed the mean free path 

When Nj He, particles traverse a small distance 
d\ of 1 material the number which capture electrons is 
Njrfv/A, If N, lie pirtirlcs ire present the number 
which list in electron is Njrfe/A, Hut we have seen 
tint when an equilibrium is set up the number of cap- 
tures in a givtn distance must equal the number of 
losses I quating these two expression; it is seen that 
Nj/Nj Aj/Aj or in c thcr words the relative number of 
He * to 1 le + particles is proportional to the ratio of 
the mean free path for loss to that for capture Since 
by the scintillation method the ratio Nj/Nj can be 
measured for any velocity, by using different thick 
nesses of ibsorlxr we can thus determine the ratio of 
the mean free piths f r c ipture and loss for any 
veloc lty 

The actual value of the mein free path A, of the 
He + particle liefore it loses its electron can be directly 
determined by experiment Suppose the microscope is 
focussed on the midwa> b ind of Tig 2 and the number 
of scintillations per minute observed in a good vacuum 
If the pumps ire shut off and a small quantity of air or 
other gas is introduced into the apparatus, the number 
of scintillations is bund to dimmish with increasing 
pressure of the an until the band has completely dis 
appeared This takes plact at quite a low pressure of 
air, for example for a pressure of about 1/4 mm in the 
box 

1 lie explanation of this result is obvious The He + 
particles which escape from the mica occasionally 
collide with an atom of the gas in its path, and the 
electron which it captured m passing through the mica 
is removed In such a case the IIe t becomes again an 
He ++ pirtirle, and the latter is twite as easily de- 
flected in 1 magnetic field as the former Suppose the 
collision oc< urs for the first time at the point P (Fig 1) 
The particle after losing its electron travels along a 
new path shown in the figure, and the particle no 
longer strikes the part of the screen viewed by the 


microscope It is found that the number of scintilla- 
tions seen in the microscope falls off according to an 
exponential law as the pressure of the gas is raised 
Such a result is to be expected, and from this data the 
average distance which the He + particle traverses 
before it loses its electron can be simply deduced 
Certain small corrections are necessary to take into 
account the finite width of the band of scintillations as 
seen m the microscope, but we need not enter into 
details at this stage It is convenient to express the 
mean free path A, in air of the He + pasgdes, not as the 
average length of path traversed m the rarefied gas 
before loss, but os the distance traversed in the same 
gas at standard pressure and temperature tor ex- 
ample, in a certain experiment the mean free path in 
air of the particle was found to be 12 cm at a pressure 
of 0 040 mm , this corresponds to a mean free path of 
0 0063 mm at standard pressure and temperature 

In this way the me in free path in air before loss of 
an electron has been mtasured ft r different veloi lties 
and it has been found over a ci nsiderahle range that 
the mean free path varies directly as the velocity of the 
a particle so that the mean free path becomes shorter 
as the velocity of the 1 particle diminishes Since we 
may regard the loss of an electron from the singly 
charged particle as the result of a proress of ionisation, 
such a relation is to be expected, and indeed, if we take 
into account the strong binding of a single electron by 
the He ++ nucleus the mein free path for loss is of 
the same order as that cakulatcd from considerations 
of the numlxir of ions per cm produced by the 1- 
partiele in air and other gases Comparisons have 
been made of the mean free path in air with tliat in 
hydrogen and helium Its value is 4 to 5 times longer 
in hydrogen and more than 5 times lon B cr in jiehum 

Now that the mean free path A, is known, the value 
of A, for capture can be deduced if the ratio Ng/Nj is 
also known A difficulty, however arises at this point 
In order to measure the ratio Nj/Nj it is necessary that 
the active source should be covered with mica or other 
solid material Gas cannot be used conveniently It 
was found, however, that the ratio Nj/Nj was the same 
within the limits of error whether the a particles were 
reduced in velocity by passage through celluloid, mica, 
aluminium, or silver For this purpose the mica was 
kept the same and a very thin sheet of the substance 
under examination spread over it The thickness of 
the sheet was sufficient to set up a new equilibrium 
between the smgly and doubly charged particles, but 
not sufficient to alter materially the velocity of the 
ionising rays 

Since the value of the ratio Nj/N t suffers no appreci 
able change for absorbers of such different atomic 
weights, we may safely conclude that the ratio for a 
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hypothetical sheet of solid air would be the same as for 
mica 

We have now all the data required to determine the 
values of Aj and A* corresponding to a particles of 
different velocities The results are given in the follow 
mg table for three different velocities The mean free 
paths are expressed in terms of millimetres of air at 
standard pressure and temperature V 0 the maximum 
velocity of the a particles from radium (. , is 1 9 x xo* 
cm per second 


Velocity^ m 

XJ*. -N, N 
for Ml « 

Me u Free Pi b 
A, for Lou Air 

M 1 eeP 

A fort apt re 

094 

1/200 

0 011 mm 

-mm 

076 

1/O7 

0 0078 mm 

0 32 mm 

047 

i/7 5 

0 0050 mm 

0 037 mm 


It his been seen that the mean free path for loss 
varies directly as the velocity, and thus only alters in 
1 ritio of about x to a over the nn„c of velocities given 
in the tabic On the other hand the ratio \ t /X l in 
creases very rapidly with diminution of vclo lty varying 
approximately as V 5 I rom this it follows that A s 
vanes os V* thus decreasing by a fictor of 60 or more 
when the veloc ity is halved 

hrom these dita ind relations it cm easily be cal 
ciliated that the mean free path for t ipture shculd be 
cqu il to that for loss for a velocity ilxiut o 3 V 0 and 
for this speed the numbers of TIe + and He ++ particles 
should be equal 

The actual talue of the velocity for equality of the 
two types in a spcml experiment was found to be 
o 29 V 0 m good agreement with the calculited value 
It is a difficult matter to determine the valuts of X t and 
Aj for velocities less than 03 V 0 for not only arc the 
scintillations weak in intensity and difficult to count 
with accuracy, but also the issuing rays are very hetero 
geneous and no longer show well defined edges on the 
high velocity side It wis, however, noted that the 
ratio Nj/Nj rapidly increased below the velocity 
0 I V 0 

We have so far dealt with the equilibrium betwten 
IIe + and He ++ particles It is clear, however, thit 
similar considerations apply to the equilibrium between 
singly charged and neutral helium particles at low 
velocities of the a particle It was noted that the 
neutral particles appear prominently after the rays 
have passed through mica of 6 cm stopping power, but 
no doubt they could be detected for still lower stopping 
power These neutral particles, of course, produce 
scintillations, but of an intensity corresponding to an 
a particle of low velocity These neutral particles prob 
ably lose and regain an electron many tones before 
they are stopped in the sme sulphide or other absorbing 
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material This effect was shown by introducing gas 
at low picssure into the apparatus when the scintilla- 
tions due to the neutr d pirtulcs diminished in number 
ind ultimately vanished The explanation of this is 
simihr to that given for the disappearance of the He + 
hand for the neutral particles occasionally lose an 
electron in passing through the gas and are then de 
fleeted away from the rcro position by the magnetic 
field 

It was estimated that the mean free path in air for 
conversion of neutral helium p irticles to singly charged 
particles was about 1/600 mm No doubt this is an 
average for particles of very different velocities which 
miv be present in the neutr U bind 

lor the higher velocities we have to deal mainly 
with the interchange He + ^tHe + lor velocities 
less than o 5 V 0 the interchange He ^Heo also comes 
in ind becomes all import int for velocities less than 

0 5 V, No doubt as Henderson has shown, at still 

1 wer vclc cities most of the He ++ particles disappear 
and the He„ and IIe + particles predominate 

\t these low velocities counting scmtill itions be 
comes very difficult and uncertain and the photo 
„raphic method is used by Henderson, is preferable 
It w 11 be a matter of very great interest to examine 
whether the relative numbers of the three types of 
pirtides alter when the « particles are slowed down 
by passage through different materials This side of 
the work is lieing attacked by Mr Henderson in the 
l Diversity of Saskatchewan 

1 here is one very interesting point that may be con 
sidcrtd here It has been shown th it these singly and 
doubly charged a particles arc alwiys prtsent after the 
i rays have passed through mie 1 or othtr absorber, 
but are there any singly charged particles present when 
c pirtides escape from a wire coated with in infinitely 
thin deposit of active matttr ? Ibis was first vested 
for a platinum wire coated with a deposit of radium 
B+C by exposure to the radium emanation, when it 
was found that singly charged helium atoms were 
present in about the equilibrium ratio for this veloc ity 
This was a rather surprising observation, but it was 
thought it might result from the fart that by the recoil 
from radium A the radium B particles penetrate some 
distance into the material of the wire Under these 
conditions many of> the a particles expelled from 
radium C have to pass through a small but appreciable 
thickness of matter before escape from the wire and 
might thus capture electrons This explanation 
seemed unlikely because the average distance pene- 
trated by the recoil atom is only a minute fraction of 
the mean free path for capture at such high velocities 
of the a-partide The experiment was tried with a 
nickel wire os which radium C had been deposited on 
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the surface by the well known method of dipping the 
wire m a hot solution of radium C In this case the 
difficulty due to recoil is absent, but the number of 
singly charged particles was the same as before 

It is very significant that the relative number of singly 
and doubly charged particles is about the equilibrium 
ratio to be expected when the wire after bung activated, 
is coated with an appreciable thickness of copper or other 
material We can scarcely suppose that smglv as well 
as doubly charged particles are actually lilicratcd from 
the radioactive nucleus itself, for even if it be supposed 
that on a partirlc with an attend int electron is ex 
polled, the electron must he remosed in escaping 
through the very powerful elcctnc field dose to the 
nucleus It is much more probable that the doubly 
charged a particle in passing through the dense distri 
button of electrons surrounding the radioactive nucleus 
occasionally captures an electron, and th it the process 
of capture and loss goes on to some extent in escaping 
from the radio tctive atom This seems at first sight 
rather unlikely when we consider the relitivcly large 
number of atoms an « particle ordin inlv jiasscs through 
before equilibrium between capture and loss is estab 
lished, but it is well known that the thane t of effective 
electronic collisions appe irs in general to he gre iter for 
a charged particle expelled from the central nueleus 
than for a similir parti 1c passing from outside through 
the electronic distribution of an atom It may be 
that those electrons, the irbital motion of which round 
the nueleus is comparable with the speed (f the a 
particle, are particul irly effective in causing capture or 
loss 

So far we have dealt mainly with the distribution m 
a m ignctic field of the partic les in 1 v acuum after their 
escape from a mica surface Some very interesting 
points arise when the distribution is examined m the 
presence of sufficient gas to cause a rapid interchange 
of capture and loss alon n the path ol the a particle in 
the gas This is best illustrated by t di igram 1 lg 4 
in which the results arc givi n for z particles escaping 
through mica with 1 maximum emergent range of 
about 4 or s millimetres in air (urvts A and B give 
approximately to scale the distribution of lie f and 
He+4 particles m a vacuum while C gives the 
relative number of neutral particles under the expen 
ment d conditions buppose now sufficient air is intro 
duced mto the vessel to ciuse m iny captures along the 
gas but yet not enough to reduce senously the velocity 
of the a particles lhe first salient fact to notice is 
that the distributions A B, C vanish and there remains 
a distribution of particles (curve D) about midway 
between A and B This band is narrower than either 
A or C, and its height at the maximum much greater 
than either It is evident that the particles have been 
compressed mto a band of much narrower width than 
the normal distribution m curve B 

This is exactly what we should expect to happen 
The swifter particles present suffer less capture than the 
slow , consequently the average charge of the swifter 
a particles along the gas is less than ae, and their de 
fittion is less than the swiftest particle shown m 
curve B On the other hand, tho slower a particles 
have an average charge nearer u than ae and are 
relatively still less deflected than the swifter particle 
It 14 thus dear that the resulting distribution of par- 


ticle with air inside the vessel will be concentrated over 
a much narrower width than the main hand of Ho ++ 
particle From calculation based on the laws of 
capture and loss, the width of the hand under the ex 
penmental conditions can be deduced and is found to 
be in good accord with experiment It will be seen to 
be significant that similar results have been observed 
for hydrogen under corresponding conditions 

Gsnlkal Discussion of Results 

Attention may now be devoted to a consideration of 
the results so far obtained and the possib ility of their 
explanation on present views In iJWIst place, it is 
important to emphasise the large number of capture 
and losses that occur dunng the flight of an a particle 
from radium C While the mean free path of the a 
particle from radium ( of 7 cm range is about 3 mm 
in air, its value rapidly decreases with lowering of the 
velocity of the a particle and is probably about o 0015 
mm for a velocity of o 3 V 0 It is not difficult to 
calculate that not far short of a thousand interchanges 
of charge occur during the path in air of a single particle 
betw ecn velocities V 0 and o 3 V 0 While the data so far 
obtained do not allow us to calculate the number of 
mterch tnges of charge that occur between velocities 
o 3 V # and o, it seems probable that the number is con- 
sider ibly greater than a thousand We have already 
pointed out that for low velocities the interchange 
He + ^IIe„ predominates When we consider the 
rapidity of interchange of charges of the z particle at 
a\ erage velocities, it seems clear that we cannot expect 
to observe any appreciable difference m power of pene 
tration between a beam of rays of the same velocity 
whether consisting initially of singly or doubly charged 
particles It is dear tliat a singly charged particle 
after penetrating a short distance is converted mto a 
doubly charged partide and vice versa and that the 
effects due to the two beams should be indistinguish 
able Henderson tried such absorption experiments, 
using the photographic method, but with indefinite 
results 

When an o particle c iptures an electron, the latter 
presumably falls into the same orbit round the helium 
nucleus as that whidi < haractenses an lontsed helium 
atom, 1 e an atom which has lost one electron When 
the a particle with its attendant electron passes swiftly 
through the atoms of the gas m its path, it will not only 
ionise the gas but will also occasionally be itself ionised, 
« « will lose its attendant electron When we take 
mto account the strong binding of the first electron to 
the helium nucleus— ionisation potential about 54 volts 
— the mean free path for loss of the captured electrons m 
air is of the right order of magnitude to be expected 
from considerations based on the ionisation, by the a- 
particle per unit path in air While we can thus offer 
a quantitative explanation of the mean free path for 
loss observed experimentally, the inverse problem of 
the capture of an electron by the flying a particle pre 
gents very great difficulties 

In the actual case, the a particle is shot at high speed 
through gas molecules which for all practical purposes 
may be supposed to be at rest For convenience of dis- 
cussion, however, it is preferable to make an equivalent 
assumption, namely, that the a-particle is at rest and 
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the gu molecules stream by it with a velocity equal and 
opposite to that of the a particle Now the maximum 
velocity of an o-particle from radium C is equivalent to 
that gamed by an electron in falling freely between a 
difference of potential of about 1000 volts , so that 
the electrons comprising the molecules of air or other 
gas have a velocity of translation numerically equal to 
this For brevity, it is very convenient to speak of 
this velocity or energy as that due to a “ 1000 volt ’ 
electron 

When the electrons in an atom pass close to the a 
particle, one of them may be removed from the parent 
atom by the collision, energy being required for this 
process The ionisation potential for oxygen or mtro 
gen is about 17 volts, which is a very small quantity 
compared with the energy of translation of a iooo-\ olt 
electron 

If we consider the forces involved between an a 
particle and moving electron as of the ordinary electro 
static type, the electron will describe a hyperbolic orbit 
round the nucleus, the angle of deflexion of the path 
of the electron resulting from the collision depending 
on the nearness of approach of the electron to the 
nucleus On ordinary dynamics, the electron will 
never be captured m such a collision if there is no loss 
of energy by radiation If capture for some reason 
results from the collision, it means that an amount of 
energy corresponding to at least a 1000 volt electron 
has in some way been got nd of This loss of energy 
may be supposed to be due to some interaction between 
the a particle and colliding nucleus with its attendant 
electrons, or to the loss of energy by radiation during 
the collision The first supposition seems at first sight 
plausible, for we know that the innermost electrons of 
oxygen or nitrogen are strongly bound and require 
energy of the order of 500 volts to remove them from 
the atom But there is one very strong and, it seems 
to me, insuperable objection to this view 

I have found that the deflexion m a magnetic field 
of a pencil of a particles passing throu„h a suitable 
pressure of hydrogen is similar to that shown in curve 
Fig 4 for air This shows that the » particle passing 
through hydrogen captures electrons of energy about 
no volts to about the same degree as in air Now we 
know that the electrons in the hydrogen atom or mole 
cule are lightly bound, and an energy of not more than 
a 30-volt electron, suitably applied would entirely 
separate the component nuclei and electrons in the 
hydrogen molecule In the case of hydrogen therefore, 
we cannot hope to account for the requisite loss of 
energy, which for the experiment considered is about 
100 volts If these experiments with hydrogen ore 
correct, and are valid for all velocities of the a particle, 
we are driven to conclude either, that some unknow n 
factors are involved in the capture, or that the loss of 
energy of the electron must be ascribed to radiation 
In such a case, capture of an electron may be regarded 
as the converse of the photo electric effect, where radia 
tion falls on matter and swift electrons are ejected 
from the matter In the case under consideration, 
swift electrons are shot towards a charged nucleus and 
an occasional electron is captured with the emission of 
energy m the form of radiation On such an hypo 
thesis the radiation of energy from an a-particle passing 


through a gas due to the frequency of capture is very 
great, amounting to about 3 per cent of the total 
energy of the a particle This seems to be an unex- 
pectedly large amount, but cannot be ruled out aa im- 
possible m the present state of our knowledge 

In the discussion of this very thorny question, I 
have confined myself mainly to the case of capture by 
the swift a particle, where the difficulties of explanation 
are much greater than for capture at slower velocities 
Our information is at present too incomplete to give a 
derisive answer, but there seems to 1* no doubt that 
the unexpected frequency of capture of electrons by 
swift i particles raises many new and interesting 
questions of the nature of the processes that can occur 
in collisions between electrons and matter 

I need scarcely say that the phenomena of capture 
and loss are not confined to the « particle, but are 
shown by all charged atoms in swift motion through a 
gas, and were long ago observed in the case of positive 
rays On account, however of the high velocity of the 
a particles and the case of their individual detection, the 
process of capture and loss tan be studied quantita- 
tively under simpler and more definite conditions than 
in the case of the electric discharge through a gas at 
low pressure 

On this occasion I have devoted mv attention to 
the most recent additions to our knowledge of the life 
history of the a pirtid This knowledge has been 
obtained from the study of the rapid interchange of 
ch irges when an a particle passes through matter I 
have only incidentally referred to the numerous colli 
sions with electrons along the track of the a particle 
which result m dense ionisation I have omitted any 
consideration of those rare hut interesting encdUnters 
in which an a particle is deflected through & large angle 
by a close collision with a nucleus I ha\e omitted, 
too, the still rarer encounters which may result in a 
disintegration of an atomic nucleus like that of nitrogen 
or of aluminium We have seen that an x particle has 
on interesting history Usually it is rclaned as an 
integral and orderly part of i radioactive nucleus for 
in interval of more than a thousand million years 
Then follows a cataclysm in the radioactive nucleus, 
the 1 particle gams its freedom and lives an independent 
life of about one hundred millionth of a second during 
which all the incidents referred to in this lecture 
occur 

If v, c arc dealing with a dense and compact uranium 
or thorium mineral the a particle after acquiring two 
electrons and b< coming a neutral helium atom may be 
imprisoned in the mineral os long as the mineral exists 
The occluded helium can be released from the mineral 
by the action of high temperature, and after removal of 
all other gases can be made to show its presence by the 
characteristic brilliant luminosity under the stimulus 
of the electric discharge In the circumstances of such 
an experiment, only small quantities of helium are 
liberated Large Quantities of helium, sufficient to 
fill a large airship, have, however, been isolated from 
the natural gases which escape so freely from the 
earth in various parts of Canada and the United 
States It is a striking fact that every single atoih 
of this material has m all probability had the life 
history here described 
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Addjndum 1 

It may be of interest to give here a brief revitw of 
some additional facts m connexion with the a particle, 
brought to light m recent years It has long been 
known that a particles, although projected from the 
source at the same speed travel unequal distances 
through a gas For example, the maximum distance 
travelled by the a particles from radium ( in air is 
7 04 im at 760 mm and 15 0 L , the minimum distance 
1$ about 6 4 cm , and the mean distance about 6 8 cm 
Some " straggling of the a particles is to be anti 
cipatcd on general grounds, sime the a particle loses 
its energy mainly in liberating electrons from the atoms 
of matter m its path On the laws of prolwbihty, one 
a particle mav meet more atoms and liberate more 
electrons than another, and thus lose energy at a faster 
rate The amount of straggling observed is, however, 
much greater than can be accounted for m this way, 
and the occasional large deflexions of the a particles 
due to nuclear collisions are so rare, except near the 
end of the range that they do not seriously influence 
the final distribution 

Henderson has suggested that the property of an 
a-particle of « aptunngand losing electrons will introduce 
a new factor in causing straggling No doubt this is 
the case, hut the rates of capture and loss observed 
apptar to be too ripid to uc count entirely for the 
discrepnnc y betwten thtory and experiment Another 
interesting suggestion has liecn made by Kapitza to 
account for the magnitude of this straggling From 
the experiments of C hadwick and Biclcr on the collision 
betwten a particles and hydrogen nuclei, it has been 
deduced that the a pirticle or helium nucleus has an 
asymmetrical field of force around it This asymmetry 
of the electric field must become small at the distance 
of the orbits of the electrons m the neutral helium atom, 
but may lit sufficient to fix the plane of the orbit of 
an electron relative to the axis of the helium nucleus 

Suppose that the * particles liberated from a radio 
active source have their axis orientated at random, 
and that the direction of the axis of each individual 
particle remains unchanged during its motion In 
some cases, for example, the captured electron will 
describe an orbit of which the plane is nearly m the 
direction of motion of the a particle , m other cases 
nearly perpendicular to it It is to be expected, 
however, that the chance of losing the captured 
electron by collision will be greater m one case than 
the other , or, in other words, the mtan free path of 
the singly charged a partu lc before loss of its electron 
Will be different in the two cases 

On this view, it is to be anticipated that one group 
of a particles will lose energy faster than the other, 
and the ranges will be different In order to test 
whether a particles show the individual differences to 
be expected on this theory, Kapitza has photographed 
in the Cavendish Lalxiratory tnc tracks of a number 
of upirticlcs by the Wilson expansion method, using 
a strong magnetic field of about 70,000 Gauss, produced 

1 Thli dll a t lam part of the Royal in Minina dluoone but it may 
awfully supplement one or two of the pout* turveyed u Hut lecture 


by a momentary current of great intensity The 
magnetic field was sufficiently strong to cause a marked 
bending of the track of the a particle It was found 
that the curvature of the tracks at equal distances 
from the ends showed marked variations Before any 
definite decision can be reached, a large number of 
tracks obtained m this way must be carefully measured 
up and allowance made for the sudden bends which 
occur due to a nuclear collision with the atoms of 
nitrogen or oxygen The frequency of these bends 
near the end of the range complicates the interpretation 
of the apparent curvature which is measured The 
experiments, which arc still in progress, are difficult 
and require great technical skill, araRf^ill be a matter 
of much interest if any definite asymmetry m the 
orbits of the singly charged a particles can be established 
by this or other methods If such an asymmetry exists, 
it must influence to a small extent the arrangement of 
the two electrons round the hchum nucleus and possibly 
their spectrum 

During the past two years, Blac kett, in the Cavendish 
Laboratory, has made a c ireful examination of the 
frequency of occurrcnc e of sharp bends or forks in the 
tracks of a particles near the end of their range in air 
and other gases hor this purpose, a simple form of 
Wilson expansion chamber, of the type designed by 
Shimizu, has been used, and carh trick has been 
photographed in two directions at right an n lts to each 
other to fix the angle of the forks m space A large 
number of photographs have been taken, and the 
frequency of the forks has licen examined m different 
gases, particularly m the last centimetre of the range 
of the a particle Assuming that these forks arise 
from nuclear collisions, it is possible to deduce from 
the experimental data the virmtion of velocity of the 
a partu It near the end of its range It is known from 
the work of Geiger and Marsden that the maximum 
vcloc ity v of the a particles of emergent range R is 
given by R, when R is not less than one centimetre 
Blackett finds that this relation between velocity and 
range no longer holds near the end of the track but is 
replaced b) a relation of the form v 1 * <x H 
In the course of these experiments a number of 
well-defined forks have been photographed in hydrogen, 
helium, air, and argon by Blackett, and also by Auger 
and Perrin m Paris By measuring the angles between 
the original dircc tion of the t particle and the direction 
of the colliding particles alter collision, the accuracy 
of the laws of impact can be directly tested The 
results are found, within experimental error, to be m 
agreement with the view that the impacts are perfectly 
clastic and that the conservation of energy and of 
momentum hold in these nuclear collisions ( onversdy, 
by assuming that the impacts are perfectly elastic, it 
is possible to deduce the mass of the recoil atom in 
terms of the a particle of mass 4 00 For example, 
a fork m hchum gave the mass of the recoil atom 4 03, 
and a fork in hjdrogen gave the mass of the recoil 
atom 1 024 In a collision between the u particle and 
a helium nucleus the angle between the forks should 
be exactly a nght angle, the value measured was 
89 ° 45 ' 
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The Revolt against the Teaching of 
Evolution in the United States 

T IIE movement m some of the Southern and 
Western United States to suppress the teaching 
of evolution in schools and universities is an interesting 
and somewhat disconcerting phenomenon As it was 
I who all unwittingly dropped the spark which started 
the fire, I welcome the invitation of the Editor of 
Nature to comment on the consequences 
First as to my personal share in the matter At the 
Toronto meeting of the American Association I was 
addressing a scientific gathering mainly professional 
The opportunity was unique inasmuch as the audience 
included most of the American geneticists a body 
several hundreds strong who have advanced that 
science with such extraordinary success I therefore 
took occasion to emphasise the fact that though no 
one doubts the truth of evolution we have as yet no 
satisfactory account of that particular part of the 
the >ry which is concerned with the origin of species in 
the strict sense The purpose of mv address was to 
ur„c mv collt agues to hear this part of the problem 
const intlv in mind lor to them the best chinces of a 
s ilut on arc likely to occur Th s theme was of course 
highly academe and technical Nevertheless to 
guard against misrepresentation I added the follow mg 
pirigriph bv the advice of 1 fnend whose judgment 
pros ed sound though to me such an addition looked 
superfluous 

I have put before you very frankly the considera 
tuns which have made us agnostic os to the actual 
mode and proces es of evolution When such tonfes 
sums arc made the enemies of science see their chance 
If we cannot declare here and now how sppcics arose 
they will obligingly offer us the solutions with which 
obscurintism is satisfied Let us then proclaim in 
precise and unnustikihlc languige that our faith in 
cvdution is unshaken Even avulable lne cf argu 
ment converges on this inevitable conclusion The 
ihscurantist has nothing to surest which is worth a 
moment s attention The difficulties which weigh 
upon the professional 1 lologist need not trouble tht 
layman Our doubts are not as to the reality or truth 
of evolution but as to the origin of species, a technical, 
almost domestic problem Any day that my sterv may 
lie solved The discovenes of tin, last twenty h\ e years 
enable us for the first time to discuss these questions 
intelligently and on a basis of fact That synthesis 
will follow on analysis we do not and cannot doubt 
Ihe season must have been i dull one, for upon tins 
rather cold scent the more noisy newspapers went off 
full cry, with scare headings Darwin Downed, and 
the like 
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All this seemed foolish enough and that practical I may be thankful if »e are not all hanged like the 


consequences would follow was not to be expected 
Nevertheless. Mr William Jennings Bryan, with a 
profound knowledge of the electoral heart saw that 
something could be made of it and introduced the 
topic into his tampa gn which though so far harmless 
in the grtat utiis has worked on the minds of simpler 
communities In Kentucky a bill for suppressing all 
evolutional teaching passed the House of Represents 
tives and was onlv rejected I lelieve by one vote 
in the Senate of that Stite In Arkinsas the lower 
house passed a bill to the same effect almost without 
opptsition but the Senate thicw it out Oklahoma 
fdlowed a similir course In Florida the House of 
Representatives has passed by a two thirds vote i 
resolution f rl ldding ana instructor to teach or 
permit to he taught \thcism agnosticism Darwinism 
or anv other hypothesis that links man in blood 
relation t any f rm of life This resolution was 
lately expected to pass the Senate A melancholy cast 
has lecn lr u„ht ti mv notice of a ttacher in New 
Mexu i who 1 is 1 etn a< tunlly d smissed from his 
appointment f r teaching evolution His is said to 
hau loin done at th instigation if a revivalist who 
visited the d strict selling Mr Bryan s book 

The th ef interest of these proceedings lies in the 
ind ati ns thev give if what is to be expected from a 
genuine dem ricy which has thnwn off authority 
and has 1 cgun t ) judge for itself on questions lx\ ond 
its menttl range Ih sc who have the cajacitv let 
alone the kn w ledge ind the leisure to form independent 
judgments on uch sul je ts h ivt never been more than 
a mere frt tnn of anv ptpulation Wc have been 
passing thr ugh a period in »h(h for reasons not 
altogether clear this numerically insign fi ant fraction 
has been al It to imp< se its auth ntv on tl t primitive 
crowds by whom it is surrounded Ihert are si 0 ns 
that we miv be soon about to see the consequences 
>f the re c„niti<n of equal rights in a public 
re ridesetn e of e irlier views In Great Britain for 
example we may witness before long the results which 
ove rtakc a d« mocracy unable to tolerate the \ ai ( ina 
ticn \ct and protecting onlv sime 38 per tent of its 
children 

\s men of stien e we are happilv not concerned to 
consider whether a return to Nature as a polity will 
make for collective happiness or not Nor is it perhaps 
of prime importance that the people of Kentucky or 
even of Mam Street should be rightly instructed 
m evolutionary philosophy Mr Brvan may have 
been quite nght m telling them that it was better to 
know Rock of Ages than the ages of rocks If 
we aq£*Bowed to gratify our abnormal instincts m the 
search for natural truth we must be content and we 
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Clerk of Chatham with our ink horns about our necks 
for the present we in Europe are fairly safe A 
brief outbreak on the part of ecclesiastical au honty 
did follow the publication of the Origin of Spec es, ’ 
hut that is now perceived to have been a mistake 
The convictions of the masses may be trusted to 
remain in essentials what they have always been, 
and I suppose that if science were to declare to morrow 
that man descends from slugs or from centipedes no 
episcopal lawn would be ruffled here Unfortunately 
the American incidents suggest tludENttdestm es may 
not much longer remain in the hands of that exalted 
tnbunal and that tr uble may not be so far off as 
we have supposed \\ Bateson 


The Unity of Anthropology 

Die Kullur der Gegemearl thre Fntwtcklung itnd ihre 
/tele HcrausgegebtnvmPaulHinneberg Dntter 
led Mathematik Naturwissenschaftcn Medizm 
funfte Abteiiung Anthropologie Unter Leitung 
von G Schwalbe undT hiseher Pp vm + 684 + 29 
Tafeln (Leipzig und Berlm B G Teubner 1923) 
22 s 7 d cloth 27 f 4 d 

A NTHROPOLOGY the science of man— a proud 
name indeed 1 But alas there is little at 
present but the name which stands for the unity of 
this science Its subject matter it has to share with 
anatomy biology theories of heredity and variation 
gedogy sociology and social psychology Its methods 
are borrowed from several natural and humanistic 
sciences Its aim and scope seem at first but arbitrarily 
claimed and loosely circumscribed by man s excessive 
conceit about his own importance as a central object 
of study After all man is physically but one animal 
species among others while his soul has been for a 
long time already m the keeping of another science — 
that of psychology 

I he unfortunate fact is that man has been created 
with a body and a soul as well and this original sin, 
after having incessantly haunted the reflective mind 
through myth religion theology and metaphysics, 
comes now to lay its curse on anthropology Physical 
and cultural anthropology are divided by the deep 
rent between soul and body matter and mmd which 
is no easier to bridge over m science than m the some 
what looser speculations which precede it 
An anthropologist has to be a Jack of all trades as 
matters now are, however much he may deplore it, 
and he needs a good handbook of his science wherein 
to store that part of his stock in trade which is not 
kept fresh by constant handling m his own specialist's 
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workshop Until the appearance of the present volume 
there was no satisfactory manual covering the whole 
field, or rather the several plots embraced by the name 
Anthropology In a science where real unity is 
impossible no one can specialise in all its branches 
Collaboration is the only way of deahng with each sub 
jectin an adequate manner and no better or more com 
petent collaborators c iuld be found than the six German 
savants whose names figure here on the title page 
The handbook is the fifth part of the section devoted 
to natural science in the monumental senes whi h is 
being published under the title Die Kultur der 
Gegenwart by B G Teubner and aims at an 
exhaustive statement of the present state of knowledge 
It commands real admiration to see how this extremely 
ambitious yet thoroughly adequate scheme is being 
earned out in spite of the interrupti n caused 1 y the 
War in spite of the hard econ mut struggle which the 
academic classes in Germany have to face m spite of 
the cntical state of the publishing trade in that country 
There is first in this volume a short mtr ductory 
chapter by Prof E Fischer giving a systematic imtia 
tion into the subject a cleann B up and ordering of tl e 
field so dear t the methodical mind f the Germ in 
and to tell the truth so extremely important uid 
useful in a manual In this cose the introduction is 
wntten with a strong somat logical bias and treats 
the cultural side of our science in a rather step 
motherly manner The history of anthrop logy f r 
example contains no reference to any of the great 
pioneers of cultural anti topology the names of B istian 
lylor Frazer Durkheim are not even mentioned On 
the whole it is the least satisfactory section of the I 00k 
There follow four parts exclusively devoted to pin iciI 
anthropology Part II on Measurements by Ir f 

Th Molhson Part III Somatology by Pr f h 

Tischcr and 1 h Molhson Part IV the Human Races 
by Prof Piseher Part V the Theory of Human 
Descent by the late Prof G Schwalbe These parts 
are all one could wish for — clear concise up to date 
exhaustive The next part is an account of pre 
h stone anthropology by the late Prof \1 Hoemes 
This port is naturally divided between the fields of 
physical and cultural anthropology Only the last 
two of the eight essays belong entirely 1 1 the other — to 
the social or cultural aspect of anthropology Of these 
the one is an account of ethnology by Dr F Graebner 
The other entitled Soziolanthropologie and wntten 
bv Prof A Ploetz u> a very suggestive but as yet 
only tentative attempt at a correlation of race with 
cultural achievement an attempt to construct a theory 
of the organising and civilising values of each of the 
several varieties of mankind 
Two of these essays will be of special interest, for 
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they are not only the last word of science on the subject 
of pre history and theory of descent but they are also 
the last contnbution of two very eminent scholars, 
Prof Iloemes and Prof Schwalbe both of whom died 
while the book was in the publisher s hands 
On the whole the volume will be of great use as a 
handbook specially to the social anthropologist — using 
tins word m the Fnglish sense— just because the 
pi ysical branches have been worked out at a greater 
length and m a more final and authoritative manner 
Now naturally if you are an anthropologist specialised 
in a comer of your field you need to have the other 
pi ts well mapped out In your own little plot you 
ougl t to find your way without a map 
Nor is it possible in the present state of cultural 
anthropology to give a final and entirely impartial 
statement of its results For its methods its aim and 
its subject matter are in a flux and there is very little 
igrecment even on points of fund omental importance 
\s is well known the value of the old evolutionary 
theories is being vigorously contested while there is a 
gre it deal of dissension and a nfusion about the place 
f psychological historical and & ciological 
expl nations Dr Graebner is one of the pioneers of 
tie historical school and its ablest exponent in 
Gcrmanv This school concentrates its attention on 
tl e analysis of cultural complexes on the diffusion 
of institutions customs and cultural objects and on 
tl e mechanism of culture contact 
M my anthropologists in Great Britain will no doubt 
l e interested in Dr Graebner s essay— both those who 
wish to see perhaps the most exhaustive a count of 
their own point >f view extant and those who wish to 
I ivc a clear statement for criticism 
Dr Graebner states his case in an mtndutory 
di ussion of the aims of ethnology (pp 445 447) and 
in a final summing up (pp 572 583) The body of the 
essay contains first the analysis of the various cultures 
of humanity — savage barbarous and civilised In the 
secor d main section there is an account of the evolution 
of the various elements of culture — < loth mg and 
ornaments housing e onomics technology trad and 
communication social organisation art and knowledge 
This port is extremely interesting for it shows very 
forcibly how fruitful and interesting evolutionary 
theories con be when based on a conception of humanity, 
divided into a number of cultural tapes and not lumped 
together into ouc homogeneous whole Dr Graebner s 
essay might go very far towards the cle inng up of mi# 
understandings convincing the intransigent opponents 
of the historical school and last though not least, 
towards the levelling up of the sharp nft which now 
divides the cultural and evolutionary schools in 
England, Germany and the United States 
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The essay, it seems, was practically finished before 
the War, and this explains whv the work of Dr Rivers 
finds only a subordinate place, while the still more 
radical and extremely interesting theories of Prof 
Elliot Smith and Mr Perry arc not even mentioned 
The work of Prof A R Brown of Cape Town on the 
Andaman Islanders, easily the best contribution of the 
youngest generation of field anthropologists and very 
important in its bearing on the Negrito culture, came 
out too hte to be considered Had Dr Graebner been 
able to incorporate the views of these scholars in his 
essay, this would have become of still greater value to 
modern ethnology 

Returning now to the question raised at the outset, 
that, namely, of the unite of anthropology, it is clear 
that this work reflects the present state of affairs os 
well as the prevalent tendencies a deep rent between 
the physical and cultural branches , a preponderance 
given to the physical ones , and, within the cultural 
branches, an attitude of hostihtv to psychology and 
evolution 

On these lines, however anthropology certainly will 
never attain its desired unity tor, first of all so- 
called physical anthropology is not a new science or 
a new method or a new point of view * We have to 
regard anthropology as nothing else but a comparative 
anatomv of man ’ (Prof Schwalbe, p 227) Nor is it 
easy to see how and where such comparative anatomy 
can establish any direct connexion with the study of 
human culture, or help in the understanding of social 
organisation, custom and tradition The only point 
where cultural anthropology needs the assistance of the 
naturalist is in the c lassification of the several varieties 
of mankind Even here comparative anatomy has 
already gi\ en us apparently all it could, which has been 
of great value indeed But now, it is from biology, 
mainly from theories of natural selection variation, 
and Mcndehsm, that we can hope for effective con 
tnbutions to progress Thus physical anthropology is 
not a new or independent science, but the application 
of several natural studies to the problem of varieties 
of man Nor can physical anthropology ever be 
capable of throwing light on the relevance of these 
varieties For a human race does not interest us as a 
mere class of animals, but only m so far as it is a 
substratum for a definite ty pc of civilisation 

The study of civilisation— cultural ” or “ social " 
or “ psychological anthropology ’—is the only science 
which can take the lead in the organising of anthro- 
pological problems, for it studies that which is of 
primary interest to us in Man his mind, his creative 
power, and his social tradition Cultural anthropology 
is, moreover, an entirely new branch of learning Its 
field work, the observations on the customs, social 
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organisation, and mentality of natives, must be done 
by specialists possessing certain particular aptitudes 
as well as an appropriate training The theory oi 
cultural anthropology has also to elaborate its own 
methods, which it can borrow from nowhere else and 
share with no other study 

An empirical proof of this far wider scope of cultural 
as against physical anthropology can be found m the 
history of modem field-work and theory Sir Baldwin 
Spencer, a distinguished zoologist who took up field- 
work late in life was gradually drawn mto exclusively 
sot lal and cultural studies and in ^Matter researches 
did not trouble about any measurements or soraato- 
logical observations, while he concentrated exclusively 
on his remarkable researches into the ideas and 
institutions of the Australian aborigines Dr Rivers, 
a neurologist, physiologist, and medical man who m 
his earlier field work still made some anatomical and 
physiological observations gave them up entirely, as 
irrelevant, m his latter explorations in Melanesia, m 
which he has created d new type of cultural research 
In the work of Dr Hoddon and Prof Sehgman, again 
one a zoologist and the other a medical man, physical 
anthropology plays an entirely subordinate part, 
although neither of them has given up somatology 
altogether Again in theory, wc see how a distinguished 
anatomist, Professor I lhot Smith, who became 
interested in ethnology through anatomical observa 
tions, has been drawn, in his ethnological work, 
entirely into sociological, cultural, and psychological 
research 

Not that cultural anthropology should ever become 
independent of the naturalists help or give up its 
foundations of zoological science Only it appears 
that it w 11 have to turn to the study of life and function 
rather than that of bones, musrles, and structure 
The biometrical line of research, the work done by the 
Fugcnic Society the applications of Mendehsm to 
anthropology seem all to be symptoms and promises 
of extremely interesting results to follow It is un- 
doubtedly a pity that some of the results already 
obtained by these studies could not be incorporated in 
this manual They certainly indicate much more 
promising and important lines of junction between the 
theory of organic nature and that of culture than those 
on which was based the old loveless and sterile marriage 
between anatomical description and psychological 
guesswork For the psychology which is needed in 
modem anthropology is no more the old assoaatunust 
and introspective empiricism, but biological psychology 
founded on a comparative study of instinct and largely 
inspired by the study of animal behaviour, the child's 
development, mental disorders, the analysis of dreams 
and of the structure of language 
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In all these applications, the guiding and selecting 
initiative must come from the direct study of culture 
On these lines and on thes$ lines only the new anthro 
pology can hope to ripen in the future to an independent, 
self-contained, and sovereign study with a firm basis 
in biological science, itself a solid bndge between 
humanism and natural history But this is only a 
hope and a forecast ' Much work will have to be done 
yet, and m this, the present volume, an excellent 
summary of the actual state of our science will be of 
great help and value B Malinowski 


Sexual Physiology. 

The Phystology of Reproduction By Dr Francis H A 
Marshall Second and revised edition Pp xvi + 
770 (London Longmans, Green and (o 1923) 
net 

W ITH the gradual nse of the experimental school 
in biology, and with the increasing demand for 
scientific method in veterinary and medical practice, 
the existence of a definite gap in scientific literature 
came to be recognised Nowhere was the subject of 
the phvsiology of reproduction dealt with at all 
adequately , in the ordinary text book of physiology 
it was dismissed after a very superficial treatment 
Moreover, there was not a physiologist competent to 
write upon this subject at all authoritatively Bio 
logists, pure and applied, owe a great debt of gratitude 
to Dr Marshall for having chosen this field m which to 
work, for, thanks to his labours, the difficulties of a 
great band of research workers liave been m ide much 
less complex 

The second edition of this comprchcnsn c text book 
on sexual physiology maintains the reputation so 
readily secured by its predecessor, published thirteen 
years ago and long sine e out of print It is bom into 
a world somewhat different from that m whit h the first 
edition played its part so well, the specialities have 
become so fragmented that to-day no one book on this 
subject can hope to satisfy the demands of such varied 
interests as those of the experimental biologist, the 
cytologist, the embryologist, the psychologist, the 
geneticist, the veterinarian, the obstetrician, and the 
eugemst Each no doubt will discover disappointing 
omissions and conclude that his own particular interest 
has been somewhat neglected , yet it cannot be denied 
that the book remains the only common meeting- 
gTound for all those who are working on the general 
subject of the physiology of reproduction It is a most 
admirable book of reference for the specialist in one 
branch who wishes to examine his conclusions in the 
light of the work of others, while to the student of 
biology at the beginning of his career it will prove a 
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veritable mine of information and a great stimulus to 
his scientific curiosity, for in its pages a hundred And 
one problems, all urgently demanding further investiga- 
tion, are suggested When it is remembered that Dr. 
Marshall reviews the work of some fourteen hundred 
investigators, that for the exposition of the subject- 
matter nearly eight hundred pages are required, and 
that for the making of the book the collaboration of 
four specialists was demanded, an idea of the immense 
amount of research that has been and is being done in 
this most important subject will be gamed 
Dr Marshall himself is responsible for the chapters 
dealing with the breeding season, the cestrous cycle, the 
ecstrous changes m the non pregnant uterus and in the 
ovary, gametogenesis, the aucssory sexual apparatus, 
the endocrine function of the gonads, parturition, lacta- 
tion, fertility, sex determination, and the phases m the 
life of the individual Dr Cramer has revised and 
partly rewritten his stLtion on the biochemistry of the 
sexual organs, and has also revised that origin illy 
contributed by Dr Iochhead on the changes m the 
m itcmal organism during pregnancy Dr Lochhead s 
other sections on fcetal nutrition and on the physiology 
of tlit plarentl, owing to the authors absence from 
Great Britain, unfortunately have not been rev iscd 
The least satisfactory part of the book, both as 
regards arrangement and subject matter, is, we think, 
thu contributed by Dr tresswell Shearer on fertilisa 
tion It begins with a section on the oxidation pro 
cesses in the ovum on fertilisation and during develop- 
ment , it concludes with one on parthenogenesis, natural 
ind artificial, in which the actual processes which 
initiate cleavage are discussed , while between the two 
we find, inter aha, under The hereditary effects of 
fertilisation ” a quite unnecessary statement of Wciss- 
roanns speculations grafted gratuitously on to an 
elementary exposition of Mendelism In this the 
author, apparently through an inadequate compre- 
hension of the chromosome hypothesis, devotes a 
eons derable amount of space to tilting at windmills of 
his own creation without attempting to initiate the 
reader into the actual facts which have been demon- 
strated by Morgan and his school Surely, if it was not 
the author’s purpose to deal with experimental genetics, 
it would have been better to have omitted all reference 
to the subject than to have detailed a nomenclature 
which is of historical interest onh and to have criticised 
hypothests of which the significant data are not men- 
tioned But, as we have said, no specialist will find 
his own peculiar interest satisfactorily treated in this 
book the obstetrician will complain that the pheno- 
mena connected with the function of reproduction ip 
the human subject do not meet with the treatment (ha 
they deserve, the psychologist will perhaps disagree wtt! 
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Dr Marshall s choice of his authorities in this particular 
field but each must remember that this book has been 
written not for one interest but for all that are concerned 
with the physiology of reproduction 
As it stands, the book is the best treatise on the 
subject that we have and it u> because it is so good and 
so valuable that its beneficiaries are so concerned m its 
further development It must remain the best book 
on the subject and a memorable contribution to British 
scientific literature F A E C 


Applied Organic Chemistry and Inter- 
national Trade 

(i) Synthetic Colouring Matters Vat Colours By 
Prof Jocelyn Tit Id Thorpe and Dr Christopher 
kelk Ingold (Monographs on Industrial Chemistry ) 
Pp xvi + 491 (London Longmans, Green and 
Co 1923) 161 net 

(a) Dyes and their Application to Textile Fabrics By 
A J Hall (Pitmans Common Commodities and 
Industries) Pp ix + 118 (London Sir Isaac 
Pitman and S ms, Ltd n d ) 3s net 

(3) Handbuchder biologischen Arbeitimethoden Heraus 
gegeben von Prof Dr Lmil \bderhalden Licfcrung 
84 Abt I Chemische Methoden Teil 10 Heft 3 
SpejieUe chemische Methoden Harze und Pflamen- 
farbstoffe Pp 585 83a + xxii (Berlin und Wien 
Urban und Srhwarzenberg 1923 ) 10 5 Schw 

francs 

D URING the period which has elapsed since the 
Armistice events in the domain of international 
trade confirm the belief engendered I y the War that the 
manufactures based on applications of organic chemistry 
are among the most important of our key industries 
The pre War dependence on German sources for the 
supplv of fine chemicals was a national menace, which 
has since been largely obv lated by the creation of a new 
industry in organic chemicals entirely unprecedented 
in the mnals of the Bntish Empire A remarkable 
achievement standing to the credit of the manufacturers 
of synthetic dyes and intermediates may be appreciated 
by the circumstance that whereas in 1914 eightv per 
cent of these colours used in Great Britain were of 
German origin and only twenty per cent of home pro- 
duction, nowadays these proportions are reversed 
Bntish makers accounting for eighty per cent of the 
total supplv the remainder coming from abroad and 
at present more from Switzerland than from Germany 
In regard to certain complicated colours such as the 
vat dyes, now being produced for the first tune m Great 
Britain, it is generally admitted by dye users that the 
quality is well up to continental standards, but a 
difficulty arises in the matter of cost of production 
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Owing to the disparity between the exchanges this coat 
is far lower m Germany than in Great Britain A vat 
dye put on the market by Bntish makers at four or 
five shillings per pound can be sold with profit for the 
same number of pence by the German producers It 
should be obvious that without the partial protection 
afforded by the Dyestuffs Act the Bntish manufacturers 
must get the worst of this unfair competition The 
closing down of our newly established works in dyes and 
intermediates would however mean Never again 
m a sense very different from that m which this patnotic 
exclamation was uttered in 1914 Ifeutalue of a home 
supply of dyes has already been clearly demonstrated 
since the 1 rench and Belgian occupation of the Ruhr 
rendered very uncertain the importation of German 
colours even under hcencc 

(1) The monograph on vat colours by Prof Thorpe 
and Dr Ingold deals with an important group of dyes 
which ire among the most durable and brilliant of 
colouring matters This group includes not only the 
long known dyes indigo and Tynan purple, but also 
several senes of new colours discovered dunng the 
present century These dyes have highly complicated 
chemical structures and are produced by difficult 
operations taxing to the utmost the skill and ingenuity 
of scientifically trained industrialists It is note 
worthy that vat dyes are now being manufactured by 
at least three Bntish firms and the chemists engaged 
in this industrv have not only copied very successfully 
the German types but also have placed on the market 
several entirely new and valuable vat colours The 
monograph now under review which amves at a crucial 
time in the history of Bntish chemical industry, is the 
first Lnglish trevtise dealing with tlus mtneate group of 
synthetic dyes 

(2) Mr IJall s h indbook which is one of a senes deal- 
ing with common commodities and industnes is wntten 
for the non technical reader and is intended to give him 
a comprehensive view of the dye and dyeing industnes 
In an outline of the development of the dye industry 
it is significant to note the opening sentence of the first 
letter which ever passed between a dye user and a 
synthetic dye maker Messrs Pullar wnting to the 
discoverer of mauveine m 1856 stated If your dis- 
covery does not make the goods too expensive it is 
decidedly one of the most valuable that has come out 
for a very long time This matter of cost is still a 
burning question between makers and users, and the 
presence m allied and neutral countries of parcels of 
dirt-cheap German dyes tends to make our dyers and 
printers chafe against the restrictions imposed under the 
Dyestuffs Act But since the principal Rhenish dye 
factories are within the allied spheres of occupation, it 
should not be impossible to make fiscal arrangements 
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whereby this fraudulent undercutting could be pre 
vented 

(3) The researches on synthetic dyes have not cn 
grossed the attention of continental chemists to the 
exclusion of the study of natural colouring matters and 
the presuit monograph well pnnted on paper of pre 
War quality is a good indication of the mterest taken 
by Swiss chemists in the border line science of b o 
chemistry The subjects dealt with include a summarv 
of the methods employed m obtaining bilsams and 
resins and in subjecting these materials to systematic 
decompositions The appropriate methods of proxi 
mate analysis are also indicated The larger section 
of the work is devoted to the identification and prepara 
tion of the most important vegetable colouring matters 
The detailed information supplied on this abstruse 
subject is supplemented by manv references to or gin il 
memoirs and there is an adequate index 1 he brochure 
is the eighty fourth section of the comprehensive hand 
book of experimental methods in biology being issued 
under the editorship of Dr Fm 1 Abderhalden the 
well known physiologist 


Relativity Problems 

Sidelights on Relativity By Prof A Linstcin I 
Ether and Relativity II Geometry and Expert 
ence Translated bv Dr G B Jeffery and Dr W 
Perrett Pp iv + 56 (London MethienandCo 
Ltd 19*2) 2 s & net 

P ARTI(UL\RLY since the introduction of the 
theory of relativity the problem of the ether 
has been a bone of contention among physicists 
They ha\ e been div ided into two camps one unw llmg 
to let go the idea of an ether though perhaps in 
modified form and the other seeing m the theor 
of relativity if not the negation of an ether at least 
something that rendered it no longer necessary In 
view of this, it is to be welcomed that Prof Finste n s 
inaugural lecture on Fther and the Theory cf 
Relativity which was delivered m 1920 at the 
University of Leyden has been made accessible to the 
English scientific public 

The endeavour toward a unified view of the nature 
of forces leads to the hypothesis of an ether and in 
the first lecture in this book is to be found an excellent 
account of the various phases through which the 
ether conception passed in the forward trend of 
physical research The ether gradually became divested 
of its mechanical properties until with the advent 
of the special theory of relativity it was deprived of 
the last mechanical characteristic which Lorentz had 
still left it — its immobility But to deny the 

ether is ultimately to assume that empty space has 
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no physical qualities whatever a view with which 
the fundamental facts of mechanics do not harmonise 
According to the general theory of relativity 
space is endowed with physical qualities, in this 
sense therefore there exsts an ether According to 
the general theory of relativity space without ether 
is unthinkable for in such space there would not 
only be no propagation of light but also no possibility 
of existence for standards of space and time (measuring 
rods and clocks) nor therefore any space time intervals 
m the physical sense But this ether may not be 
thought of as endowed with the quality characteristic 
of ponderable media as consisting of parts which may 
be tracked through time The idea of motion may 
not be applied to it 

T 1 e second lecture on Geometry and Experience, 
s an expanded form of an address delivered in 1921 
to the Prussian Academy of Science in Berlin In 
geometry axioms are free creations of the human 
m nd All other propositions of geometry are logical 
nferences from the 1x10ms and the matter of 
wl ch geometry treats is first defined by the axioms 
or whit Schick aptly calls implicit definitions 
But geometry first becomes a natural science by 
ll e co ordination of real objects of exper ence with 
tic empty conceptual framework of axiomatic geo 
metrv Geometry predicates nothing ab ut the 
relations of real things but only geometry together 
wth the purport of physical liws can do so The 
question as to the nature of the structure ot a continuum 
is 1 physical one to which experience must supply the 
u swer and we must acknowledge Riemann s geometry 
to be correct if the laws of disposition of practically 
r gid bodies are transformable into those of the bodies 
of Luclidean geometry with ar exactitude which 
increases m proportion as the dimensions of the part 
of space time under consideration are diminished 

The ques ion of the spatial fin teness or otherwise 
of the universe appears to be definitely a pregnant 
juestion in the sense of pract cal geometry Einstein 
discusses this problem in its various aspects from the 
view point of the re ilts of the general theory of 
relitivitv and shows how by the use of an analogy 
n t vo oilmens ons we may form a mental picture of 
1 three dimensional universe which is finite yet 
unbounded and not Euclidean but spherical He 
aims at showing that the human fao ultv of visualisa 
tion is by no means bound to capitilate to non 
I uchdean geometry 

To all lovers of logical and exact thought who are 
interested m the developments that have amen in 
the wake of the theory of relativitv this book can 
be warmly recommended The work of translation 
has been admirably done and much of the finesse vi 
expression characteristic of Einstein s writings has 
been retained 
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Geographical Influences 

The Great Capitals an Historical Geography By 
Dr Vaughan Cornish Pp xn + 296 (London 
Methuen and Co Ltd , 1923 ) iar 6 d net 

I T may be said at once that we regard this as one of 
the most important and original works in geography 
that have apptared within a generation The volume 
should be looked upon by teachers of geography as 
essential to their studies It cuinot be denied that 
the book is not easy reading it must have cost an 
immense amount of pains to write The result is, 
however, worth the pains and though readers who will 
follow every page with the aid of a good atlas may indeed 
find that they make but slow progress, they will be well 
rewarded for their labour and lose ill desire to hurry 
through the interest roused by tracing the author s line 
of thought There art no doubt m iny who with the 
best will in the world cannot find the necessary time to 
complete the stud) of the whole work Wc would 
advise these first if they must read the volume piece 
meal to keep it ilw lys at hand and second at least to 
find the time to master the author s account sav of the 
situation of Mosciw (pp 181 91) or Lcndon (pp 211 
and onwards) If one of these has been read with the 
necessity care the reader if he has been hitherto 
unfamiliar with the geographical point of view can 
scarcely fail thenceforth to understand what geography 
means and e\ en professed geographers will be warned 
against one danger mw rather prevalent arising from a 
too narrow study of natural regions Dr Cornish 
never fails to take into account the wide reaching 
influences on the nse and growth of towns 
The authors views on the special subject of his 
volume are set forth m his preface as follows 

An historical examination of imperial capitals 
shows that their district is usually either a Storehouse, 
or a far reaching Crossways near a Storehouse, seldom 
a Strongholdr Their political geography has one out 
standing character, a forward as distinguished from 
a central site The Great Power both of ancient and 
modem times has always been an incorporation of 
several States, and the characteristic site of the imperial 
capital is in or adjacent to that Storehouse of the 
dominant community of the empire which is nearest 
to the principal foreign neighbour 
This position the author endeavours to make good by 
ranging over all recorded time and the greater part of 
the world, examining his thesis in the light of the earlier 
and later history and geography of China, Japan India, 
Persia Mesopotamia Italy and the Roman Empire of 
the West and East Trans Alpine Europe, North and 
South America, taking every opportunity presenting 
itself m the course of his investigation to show the 
infinite variety of ways in which geographical factors 
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affect history and the course of events brings about 
changes m geographical values On the whole, he may 
be said to have made out his case, and at any rate he 
has always something ingenious and interesting to 
say in support of it not least when he is applying his 
theory to certain minor illustrations, as m dealing with 
the capitals of the heptarchy or the Iroquois capitals 
in the neighbourhood of the great lakes of North 
America But he is not dogmatic He will sometimes 
qualify his averments by an I think or I suppose ’ 
and the very fulness with which he brings forward his 
arguments is an invitation to th^Mdent to judge 
before accepting in Bacon s language to weigh and 
consider 

If here and there arc found some rather broad and 
questionable historical statements the student should 
note that the validity of the geographical exposition 
is not necessarily affected thereby The present 
rev ewer lays no claim to any intimate knowledge of 
Indian history, but was rather startled on meeting with 
the statement (p 28)thit twice in the course of history 
has a government seated and independent of foreign 
control ruled the whole or nearly the whole peninsula 
and he cannot find that it s f urly justified but that 
does not affect the value of the auth >r s geographical 
consider itions as to I atna the capital of the Aryan 
Empire or Delhi that of the Empire of the Moham 
medan Moghuls 

The volume is illustrated by two maps one showing 

The Isothermal frontier of Ancient Cities the other 

lhe Marmora Metropolitan Region A few more 
maps of the latter kind would have assisted the student 
greatly Geo G Chisholm 


Our Bookshelf 

Atoms By T C Wignall and G D Knox Pp 288 
(London Mills and Boon Ltd 1923 ) ^s 6 d net 
White Lightning By Edwin Herbert Lewis Pp iv + 
354 (Chicago Covici McGee 1923 ) n p 
These two scientific novels both centre around the 
idea of liberating the energy of the atom — a theme 
first explored by Mr H G Wells in The World 
Set Iree They may be taken as indicative of the 
interest being taken by the public in the recent develop 
ments of physical science 

The first Atoms a highly imaginative romance, 
reflects strongly some of the most cherished popular 
conceptions or misconceptions about the growth of 
science Super financiers contend with one another 
and with or through the regular international anarchist 
associations in an atmosphere of dynamite plots, 
assassinations, and impersonations in order to comer 
the world s supplies of energy A colossal plant for 
producing power from coal and distributing it by 
wireless springs up at the word of command, and 
is converted during erection into an atomic energy 
plant by the discovery of subltmtum Sublmuum d»r 
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integrates everything it comes into contact with except 
rtfracton and it is conveyed in capillary tubes of the 
latter a metre thick in the wall m minute quantities 
from the laboratory to the furnaces The authors are 
clever enough to get the best out of both possible 
worlds, and succeed not only in showing us the effects 
of Pans being ronverted into an inferno through 
anarchists blowmg up the refracton tubes but also 
at the same time to bnng the venture to a bnlhantly 
successful conclusion with the hero and heroine happily 
off for the honeymoon 

White Lightning is a most curious production 
Each of its ninety two chapters is named after one c f 
the elements in the order of the Periodic Table and 
in most of the chapters the author succeeds in bnnging 
m some interesting allusion to modem discoveries m 
chemistry and physics if not always specially connected 
with the titular deity of the chapter The style is 
irritatingly disconnected and inconsequent but it 
manages to convey some idea of the fascination and 
glamour of discovery and the enthusiasms of whch 
it is bom F manating from America it is no surprise 
to find that this authors denouement is to endow 
through the generosity of his public spirited charai ters 
the hero and the heroine with a research laboratory, to 
be devoted to the study of the liberation of atomic 
energy F S 

The ( rent Flint Implements of Cromer, Norfolk By J 

Reid Moir (Printed and published on behalf of the 

author for private circulation ) Pp 39 (Ipswich 

W E Ilamson 1923) 

Thf title of this book is scarcely adequate for the vs ork 
treats of many periods from that of the eoliths to 
neolithic times Many of Mr Moit a views were at first 
regarded with profound scepticism but ire bein* 
accepted by an ever increasing number of competent 
judges at home and abroad In the work before us they 
are briefly summarised but the account is too con 
densed to do justice to the author s discovenes W c 
hope that in the not distant future he will write a 
detailed work on the pre history of Fast Anglia and 
that it will be illustrated by Mr E T Lingwood the 
excellence of whose illustrations in the work before us 
is noteworthy 

Three important questions arise with regard to the 
Cromer flints here described (1) Are they derived 
from Pliocene beds ? (2) Are they artefacts ? (3) If they 
are to which cultural period do they belong? Ihe 
Evidence bearing upon the first two questions is only 
summarised in the work before us though more fully 
stated in papers to which reference is mide After 
reading that evidence, and after a visit to the spot under 
the author s guidance the reviewer is of opinion that 
Mr Moir is correct m his contention that the flints were 
once embedded in a Pliocene pebble deposit and that 
many of them are undoubted artefacts Stress is laid 
•upon the last point, as the specimens figured here will 
probably be regarded with suspicion by sceptics and 
many others which are not figured are more con 
vincmg 

The reference to the early Chellean period is regarded 
only as a probability by the author but perusal of this 
and other of his writings leads one to consider that he 
has made out a good case in favour of this probability 
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The Happy Traveller a Book for Poor Mm By the 

Rev trank Tatchell Pp xn + 271 (London 

Methuen and Co Ltd 1923 ) 7? 6d net 
Thf author of this distinctly onginul book is a Sussex 
\ icar and we can picture him setting out tor Hierusalem 
from the Middehcrst of the twelfth century in robust 
amitv with all whom he might meet upon the way 
On e outside the door of home (p vii) he is never 
conscious of an obstacle Like the young Jesuit 
Thomas Stevens whose letter is presen ed by Hakluyt, 
he is going to see lus first shark his first flying fish 
(p 140) and to leam by personal encounter the 
essential glory of the earth F v en between the poplars 
of a route naitonalr Mr Tatchell goes on foot He 
is forced to embark on liners for the greater seas but 
he has trav died as a steerage passenger and as a steward, 
and we leam that the deck passagts on Japanese 
boats are especially good 

The lists of common phrases in foreign languages 
might well have been omitted We cannot judge the 
Burmese and the six words of Papuan and they may 
be happier than the French Yet we should hie 
sorry to lose the conversation between the vicar 
dts gnate and the Tijian damsel on pp 225 6 The 
notes on local tustoms are always helpful and are 
backed by a truly cathol c philosophy Touches like the 
! following add a sparkle to the printed page If you 
\v int to preserve vour illusions do not visit Palestine 
(p iv) Should viu be attacked by a mob m the 
I 1st hurt cnc of the crowd and hurt him quickly 
(p 23) If vou are m the steerage take also some 
fruit and jam and a bottle of rum which nowhere 
tastes so well as at sea (p 139) R ] Stevenson 
would have enjoyed this passage and he would have 
indorsed the maxim on p 7 The beaten track is 
the lest track but devote most of your time to the 
by wavs 0 A J C 

The Coconut Palm the Science and Practice of Coconut 
Cidtnation By H C Sampson Pp xv + 262+40 
plates (Ixndon J Bale Sons and Damclsson, 
Ltd 1923 ) 31s 6 A net 

This book is a welcome departure from the usual type 
of manual that deals in generalities about the plant 
concerned with a fuller account of the methods of 
cultivation Its author is to be congratulated upon 
having broken new ground and it is by such study as 
is described in this volume tbit we may hope to arrive 
in time at a really scientific method of culuv ating and 
treating the palm Detailed scientific observations are 
given for example upon the numbers the direction 
of growth and the behaviour of the roots a subject 
upon which we have usually had onlv vague generalities 
to go upon Many other subjects are treated in the 
same way eg the flowering the relative proportions 
of flowers that set fruit and so on 
The second part of the book deals with plantation 
management and gives a very good clear and well- 
reasoned account of the methods in use and the 
reasi ns for them— an account which will repay study 
even by the experienced coconut planter In Part III 
the products of the coconut palm are dealt with, and 
the methods of preparation employed in South Lidia, 
the coconut products of which command the higbett 
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prices, are considered and discussed, and the reasons 
for the treatment are pointed out 
The book is the best that we have seen treating 
of the coconut palm, and should be in the hands of 
ever> one interested m the industry 

Department of Applied Statistics {Computing Section), 
University of London, Uniierstty College Tracts for 
Computers (i) Vo 4 Tables of the Logarithms of 
the Complete F I unction to Twelve Figures Origin- 
ally computed by A M Iegendre Pp iv+10 
1921 (2) Vo 8 Table of the Logarithms of the 

Complete T / unction (for Arguments a to raoo 1 e 
beyond Legendres Range) By Egon S Pearson 
Pp x + 16 1922 (3) Vo 9 log r(x) from ac=i 

to 509 bytntenali of 01 Bv Dr John Brownlee 
Pp 23 1923 (London Cambridge University 

Press, 1923 ) $s yd net each 

(1) This tract gives a repnnt of Legendre s table 
originally published m the (now rare) second volume 
of his Traite des fonctions elliptiques (1823) It 
records the numerical value of logj,, V(j>) from 1 000 to 
2 000, at intervals of 0 oox, to twelve plat es of decimals, 
together with the first, second, and third differences for 
interpolation 

(2) In the second tra t before us we have lng w F(p), 
correct to ten deum il places for v dues of p at intervals 
of o 1 from 2 o to s o, of o 2 from s 0 to 70 o, and of a 
unit from 70 to 1200 Second and fourth differences 
are tabulated also, giving all necessary assistance m 
evaluating the function for intermediate values of p 
From the last entry it can be inferred that r(i20o), 
or 1199 1 is an integer of 3x73 digits 

(3) I’m illy we have log w Y(p) tabulated to seven 
decimals at intervals of 001 from x o to 50 9 This 
pamphlet rounds off the work on the F function in the 
present senes of tracts 

The Diseases of the Tea Bush By T Petch Pp 
xn + 220 (London Macmillan and Co , Ltd , 1923 ) 
20 s net 

Thirty years ago planters were inclined, when an 
outbreak of disease occurred among their crops, to 
conceal it from general knowledge or observation as 
much as possible, the result being that little or nothing 
was known, from a scientific point of view, of the 
diseases attacking tea As time has gone on, however, 
this has altered Watt and Mann, in 1903, described 
about a dozen diseases, and in the present volume the 
number has increased to about sixty Whether more 
harm is now being done bv disease, however, is very 
doubtful , on the whole it is perhaps less 
The book is prefaced bv one of the simplest and 
best introductions to the study of fungi that we have 
yet seen The diseases are treated in order, according 
to whether they attack leaves only, leaf and stem, 
stem, or root , and for each disease the characteristic 
manifestations are described, with excellent figures of 
the most important, while at the end of the book 
instructions are given for the preparation of Bordeaux 
and other fungicidal mixtures for spraying — a treatment 
which has come *ito considerable use dufing recent 
years, and leaves but an infinitesimal trace of copper 
in the tea 
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Bau und Entstehung der Alpen Von Prof Dr L. 
Kober Pp iv + 283 + 8 Tafeln (Berlin Gebruder 
Boratraeger, 1923 ) 12 s 

Two years ago attention was directed to Prof L 
Kober’s view that folded mountain-chains are marginal 
features of a geosynclinal “ orogen ” mpped between 
two mutually approaching masses of “ kratogen ” m 
the depths (Nature, vol 108, October 20, 1931, p 236) 
The present work embodies a lucid review of the 
researches of the last fortv years m the Alpine 
region, which is mtimatelv known to the author from 
the Pennine* to the Transylvanian wall Through all 
details, however, he maintains his outlook on the world 
at large In neat diagrams he how a dual 

structure is traceable in the western United States, in 
the C aledoman orogen of Scotland and Scandinavia, and 
in the axis of Japan The floor of the Tethys channel 
(I ig 2) has been squeezed up here and there to form 
mountain bulges from Andalusia to Sumatra, over a 
distance of 14 000 km In the Alpine region only, a 
one sided character has been imparted to the mountain- 
mass, and this is due to the fact that the southern 
marginal range, the Dunanc has been moved north- 
ward until part of it overlies the east Alpine sheet 
In agreement with H Roothaan (1918), Prof Kober 
(p 252) places the beginning of Alpine ovcrfolding in 
Cretaceous times, and the main movements in the 
Oligocene period To quote the final words of this 
stimulating volume ‘ noch manchc Ratsel bergen die 
Alpen ’ G A J C 

Colour Index Edited by Dr F M Rowe Part 1 
Pp vm + 48 (Bradford Society of Dyers and 
Colourists, n d ) n p 

This is the first part of a work that is being published, 
in fourteen monthly parts, by the Society of Dyers 
and Colourists, Bradford, with the object of making 
available, in the English language, to dye users ana 
all mterested in colounng matters, the latest informa- 
tion concemmg commercial dyes, their constitution, 
modes of preparation, and uses 
Part 1 deals with the mtroso, the mtro, and a 
portion of the azo colours, while it is understood that 
when the work is completed it will contain descriptions 
of some 1 300 distinct synthetic colounng matters 
The information is set out in tabular form, closely 
resembling that used m the well known “ Farbstoff- 
tabellen ” of Schultz, but with the welcome addition 
of ample space for notes, and brought up to date by 
the inclusion of much information that is lacking in 
the 1 Farbstofftabellen ” 

It is well produced, and is a work that should be in 
the hands of all who are interested in colounng matters, 
whether from a scientific or practical point of view 

The Birth of Psyche By L Charles Baudouin Trans- 
lated by F Rothwell Pp xxin+211 (London 
G Routledge and Sons, Ltd , New York E P 
Dutton and Co , 1923 ) 5s net 
A selection of short memonea of childhood written 
as prose poems with a distinct consciousness of scientific 
value in their significance The author has wntten a 
preface to the English translation, in which he defends 
the presentation of scientific material in poetical form. 
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Letters to the Editor. 

[The Editor dots Hot hold himself responsible for 
opinion* expressed by his correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of Anonymous communications ] 

Photochemical Production of Formaldehyde 

In a recent paper (J Amer Them So< 45 1x84 
(1923)) Spoehr states that he has been entirely unable 
to reproduce our results on the photochtmicil pro 
duction of formaldehyde from carbon dioxide md 
water (Trans Chcra Soc 119 1025 (t92i^ and ho 
invites us to describe our experiment U methods in 
greater detail than wt did in our original communic i 
tion Before replying to this invitation we have 
repeated all our experiments and the new results 
entirely confirm the old and there seems therefore 
to be little or no doubt that by the irtion of short 
wave ultra violet light on aqueous solutions of 
carbonic acid formaldehyde is formed 

The quartz mcrcurv lamps employed in all our 
investigations are the U form made by the Hewittic 
Company and the current taken by each lamp is 
3 5 amps at 230 volts About 75 c c of pure con 
ductmty water were placed m a transparent quirt/ 
test tube qxi in and a slow stream of carbon 
dioxide prepared from pure marble and synthetic 
hydrochloric acid and washed with a solution of 
potassium bicarbonate was passed through the water 
The carbonic acid solution was kept cool by a n arrow 
tube through which a stream of cold water w as passed 
Stringent precautions were taken to guard against 
contamination by organic matter and tile times of 
exposure varied from 18 to 7 2 hours Since the 
most satisfactory test for formaldehyde appears to 
be Schryver s test we have used it in ei erv case and 
throughout the whole senes of observations w e earned 
out control blank experiments The results obtained 
may bo summarised as follows — 

1 No formaldehyde can be detected in the solutions 
if the distance between the lamp and test tubes w 
less than six inches and no screen is interposed 

2 Formaldehyde can be detected in tnc solutions 
if the distance between the lamp and test tubes is 
Six inches or more 

3 The quantity of formaldehyde formed is in 
creased if a plate of calcite is interposed and in this 
case the distance between the lamp and test tubes 
can be reduced with advantage 

4 The quantity of formaldehyde found is increased 
if the solution contains calcium or potassium bicar 
bonate 

The amount of formaldehyde found though ih 
solutely definite is very small (1 to 2 parts in 100 000) 
the reason for this being twofold Ihc absorption 
band of carbonic acid lies near to X 2 o w ana the 
intensity of the radiation of the mercury lamp at or 
about this wave length is exceedingly small so that 
the velocity of formation of formaldehyde must 
necessanh be very slow even assuming that the 
whole of the radiation is absorbed A second factor 
is that formaldehyde in dilute aqueous solution is 
decomposed by very short wave length light Indeed 
a 001 per cent solution of formaldehyde through 
which carbon dioxide is passed is entirely decomposed 
in 24 hours if placed at a distance of 4 inches from the 
quartz mercury lamp It follows therefore that the 
formaldehyde found m the solutions described above 
is only the excess of that formed over that decom 
posed The very short wave length radiations are 
more absorbed by air than is light of wave length 
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2 low and thus an explanation is found of the fact 
that a minimum distance between reaction vessel and 
quartz lamp is necessary for positive evidence to be 
obt uned of the production of formaldehyde Since 
ctlcite absorbs all rays of shorter wave length than 
2 1 SUM the amount of formaldehyde is increased if a 
calcite screen is interposed and the minimum distance 
between lamp and test tube becomes no longer 
necessary 

In view of our two senes of positive results it IS 
surprising that Spoehr finds himself unable to confirm 
this reaction since the evidence we have obtained 
seems to us to be conclusive In his paper Spoehr 
states that he used tho str light form of mercury 
lamp and in this may be found a possible explanation 
of tnc failure which he has recorded It is a known 
fact that the quart/ mercury lamp detenorates after 
use and loses its power of radiating short wave ultra 
violet light Prof Allmand has proved this de- 
tenoration of a mercury lamp of the straight form 
and has been kind enough to communicate his results 
to us It may be suggested that this fact explains 
Spoehr s failure to observe any formaldehyde the 
necessary ultra violet radiation from his lamps being 
too small m amount We hive noted that the 
U shaped lamp does not deteriorate or if so very 
slowly since our lamps after many months con- 
tinuous use still ozonise the oxygen of thi surrounding 
air a photochemical reaction which is known to be 
stimulated bv very short wave It ngth light (X 200 w ) 

l he great dilution of the formaldehyde necessitates 
the use of a colonmetnc test for its detection In 
vie v of Willstatter s statement that the Schrwer test 
is given only by formaldehyde and hoxylemc aldehyde 
this re iction has commonly been accepted as positive 
evidence for formaldehyde We have therefore cm- 
pi }y ed this test having at the same time proved for 
cui own satisfaction that it certainly is capable of 
detecting formaldehyde at concentrations of I in 
1 000 000 E C C Baj Y 

I M Heilbron 
W F Barker 


Correlation of Upper Air Variables 

Jv view of the importance of the subject a few 
remarks with regard to the note in Nature of May 
19 p 684 on Correlation of Upper Air Variables 
niy perhaps be permitted me chiefly with the 
object of making clear the real issues in this question 
Dmes 1 found very high coefficients of correlation 
(of the order of o 8) between various upper air 
variables specially with pressure at 9 kilometre level 
This led to the formulation of the Dmes Shaw theory 
of the sub stratosphere and the regions above 9 
kilometres as the real seat of origin of meteorological 
causes In 1920 Chapman * applied certain statistical 
corrections to the coefficients ot correlation found 
by Dmes and raised these to +100 in several in 
stances A correlation of +1 00 establishes absolute 
1 sal nexus A conclusion of this nature demands 
dose scrutiny specially as it is being widely quoted 
and applied in current writings * In a recent memoir 4 
noticed in Nature ' I have examined the statistical 
analysis in some detail 

As regards Chapman s work my chief criticism is 
this he has neglected entirely the effect of correla- 
tion between errors of meas irement Taking 

■ MO No not Geophjn Mem a 191a MON is oe Goophy* 

so 11 1019 etc 

* Proc Roy Soc 08 A (19*0), pv 333 248 

' SO No a*o* Gecmhyi Mam 19 p *13 Sir Nipier Shaw The 
Birth ud Death oi Cyclones 

* Mem Ind Met Dept vtd xxtv Part u On Erron of 0 
and Upper Air Relation eh pt 

* Neroaa May 19 1913 p 684 
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these into consideration my analysis shows that 
(A) the statistical correction may easily become 
negative that is the true correlation may bo 
considerably lower than the observed correlation 
On the other hand if errors are independent 
(or as my analysis shows for particular values of 
correlation between errors) then (B) the correlation 
may be positive as found by Chapman and the true 
correlation higher than the observed The question 
is under which category (A) or (B) above does the 
work of Dines fall ? 

In the case of a balloon meteograph all measure 
ments ire made on one and the same trace • and the 
heights are calculated with the help of I aplace s 
formula’ This formula involves both pressure and 
temperature and a detailed examination shows that 
it serves to introduce through interpolation 

correlation between errors of measurement in pressure 
and temperature Besides this interpolation 

effect correlation may also be introduced through 
what Karl Pearson • calls the atmosphere of 
measurement and through correlation of successive 
judgments* It is therefore not improbable that 
Dines s work falls under (A) and gives values of cor 
relation coefficients 1 igher than their true values 
My contention is this (C) in the absence of definite 
proof that Dines s work falls under (B) Chapman s 
corrections cannot be accepted as real and to be 
od the safe si le Dines s coefficients must be looked 
upon as giving supenor limits to the true correlation 
Douglas 10 found the values of correlation between 
pressure an 1 temperature at io ooo feet to be o 65 
which is considerably lower than Dines s figure o 77 

S and still more so than Chapman s corrected value) 
quoted Douglas s result as I thought his work to 
be free from the peculiar interpolation correlation 
Introduce f by the use of Laplace s formula On 
this view Douglas s work would probably come under 
(B) and would give val les of correlation lower than 
true \ alue« I now find stated in the note in Nature 
that I have fallen into error in thinking that 
Dougl is s coefficients are based on true 1 eights 

E e fault however is scarcely mine for Douglas 
self definitely stated 11 that his observations 
refer to actual heights above mean sea level and 
not to aneroid heights ) On the present view 
Douglas s work also would probablj come under (A) 
above and even 065 would seem to be too high a 
value for the true correlition This corroborates 
my contention (C) that Dines s coefficients are 
probiblv too high It is therefore clear thit the 
rectification of my error has further strengthened 
my conclusion I may note m passing that the low 
values of the coefficients obtained by Douglas may 
be easily explained in accordance with my analysis 
if wc assume that the magnitude of the correlations 
between errors of measurement are lower in his case 
In my other memoir “ I pointed out certain 
-statistical discrepancies in the coefficients published 
by Dines It is state l in the note in Nature that 
I seem to have confused the T„ used by Dmes 
namely the mean temperature between 1 and 9 
kilometres with the mean temperature between o 
and 9 kilometres and that this supposed confusion 
on mv part fully explains the discrepancies noted 
by me I am unable to agree with this as I do 
not think I have made any confusion between the 
two mean temperatures referred to above On p 1 


• F*on S Pnno Bvmutnk* x v 

Jour Mel Soc xhril Ju 

* M«n V I I Met Dept vol xxiv 
Upper Air 


\ 190J brrotx of Judfmeat 
Bvmutnk* xv 1921 
Soc xhril Jtnuuy 19.11 p 36 
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and p 3 of my memoir I have explained clearly 
that 7, represents the mean temperature between 
o and Z kilometres and I have Kept 7 , and T. 
distinct throughout It is true I have substituted 
dT, dT m but this is quite different from putting 
T,-T m since dT, and dl m are both statistical 
differences (which would ultimately be summed and 
averaged out) and not analytic differentials This 
substitution is further discussed on p t> of my memoir 
Now if this substitution is justified then it follows 
from Laplaces equation thit (D) in the case of 
the figures puthshed by Dines it is actually possible 
to obtain higher values of the correlation coefficients 
at levels considerably lower than 9 kilometres In 
view of the assumption involved it is however 
necessary to test (D) bv direc^Mmination of the 
data concerned But m the absence of such ex 
ami nation it is not sufficient to state that dis 
crepancies can be explained 

*0 sum up the mam problem is to find (a) the true 
correlation and (it) the region of the best correlation 
in the cast of upper air variables It would seem 
that m view of (A) (C) and (D) above the work of 
Dines and Chapin m (which is flatly contradicted by 
that of Douglas) cannot be accepted as final either 
as regar Is (a) or as regards (fc) further advance is 
not possible without a thorough statistical scrutiny 
of the original data 

May I therefore suggest that (1 ) the original 
material of Dines an 1 Douglas fas well as other 
fresh material if available) be published with clear 
statements about methods of measurement employed 
and actual formulae (rigid or otherwise) used for 
computation of heights ind that (11 ) such material 
be submitted to some statistical expert like Prof 
Karl Pearson for examination and report 

P C Mahalanobis 

Presidency College Calcutta 
J une 10 

The results of the British Registering Balloon 
Ascents are published in full by the Meteorological 
Office in the Annual Supplement to the Geophysical 
Journal A full description of the instruments, 
methods and formulae use l h ive also been published 
by the M O and will be found in the Computer s 
Handbook MO 223 Section II subsection u 
They are open to anybody for use and if Prof 
Mahal mobis will carry out the computation he 
desires he will earn the thanks of meteorologists 

It is difficilt however to see how Prof Maha 
lanobis can obtain a perfectly correct correlation 
coefficient m view of the fact that with a coefficient 
of o 7 1 based on 400 observations the causal standard 
error is as high as o 025 Ihis fact suffices to explain 
the differences between Dines s and Douglas 8 results 
which can scarcely be called a flat contradiction 

With reference to Irof Mahalanobis assumption 
that dT, dT, it may be pointed out that the result 
of making this assumption is discussed in the papers 
to which he referred and also that no claim to 
extreme accuracy in the correlation coefficient is 
made by Dmes (bee M O 2106 bottom of p 43 
anl p 44 line 11 also Bettrac’e tar Physth der 
freun Atmosphare V Band Heft 4 pp 222 223 
and 225 ) The Writer of the Note 


Tubular Cavities In Sarsens 
With regard to Mr T Chapmans letter on the 
probable acolian origin of Barsen rock (Nature 
August 18 p 239) and his reference therein to my 
I previous note may I say that I was not referring to 
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the hole* so frequently present in the blocks— which 
I was told when a student at the Royal School of 
Mines some forty years ago might be due to the 
presence of roots and rootlets in the sand before 
consolidation — but to a special case in which all the 
details suggested from my previous knowledge of 
such things the work of marine or esturme annelids* 
Without having seen what I saw Mr Chapman 
questions the validity of the grounds for the 
suggestion 

There is no evidence that the blocks to which I 
referred originated in the Bagshot Sands lhey may 
have been associated with the Reading beds 

Assuming that all the tubular cavities in sarsens 
were caused through the presence of roots and 
rootlets in the original sand what evidence is there 
that such roots grew m situ 5 It may have been 
driftwood Plenty of such wood is to be found in 
a ligmtic and pyntised condition in some of the 
Bagshot beds I have seen some saraen rock passing 
into conglomerate indicating tl e proximity of littoral 
conditions 

It would be of interest to know if Mr Chapman has 
found any grama of comminuted land shells burrow* 
and bones of animals and burrows and remains of 
insects in the consolidated dune rock he iesenbes 
C CarusWiison 

Strawberry Hill Middlesex 
August 1 8 


Barometric Pressure In High Latitudes 



Mr Deeley then goes on to say that he has 
attempted to explain why these outflowing polar 
winds do not reach low latitudes But any one who 
thinks in terms of daily weather changes instead of 
w the cast iron terms of average wind and pressure 
charts must realise that polar currents do have 
abundant opportunity of reaching low latitudes at 
irreg lar intervals this furthermore being a foremost 
p int in the theory of Prof Bjerknes There is 
nothing which so paralyses meteorological thought as 
the habit of regarding mean charts as though they 
represented actual unchanging conditions rather than 
merely the generalised expression of conditions which 
are perpotually varying to such an extent that the 
average type depicted is comparatively seldom 
realised Is generally to a greater or lesser extent 
distorted and occasionally altogether subverted or 
inverted as during our spells of east wind m the belt 
of westerlies 

Finally whatever effect the stratosphere may have 
on pressure at sea level Mr Deeley appears to forget 
tl at the broad facts of low winter pressure over the 
oceans and high continental pressure are mutually com 
plementary as also the reverse distribution of high 
summer oceanic pressure and low continental pressure 
and are well known to be due to seasonal contrasts 
of surface temperature the difference of both pressure 
ind temperature being greater in winter 

L C W Bonacina 
27 Tanra Road Hampstead N W 3 
August 19 


Mr R M Dkeley s reply in Naturl of August 18 
to my letter in the issue of June 21 d les not meet mv 
objection and since he repeats the misleading state 
ment that surface pressure is low at th poles it seems 
desirable to come to a closer definition of terms In 
my letter I made it clear that surface pressure was 
to be regarded high at the poles not so much in 
relation to the absolute vilue as with respect to the 
belt of minimum pressure — the theatre of maximum 
cyclonic activity— about latitude 60 \ or S but 
Mr Deeley under the general term Arctic regions 
does not distinguish between the sub polar regions 
about 6o° N or S and the true polar regions about 
90'N orS 

In maps produced by the lato Prof H Mohn w his 
masterly discussion of the scientific results of the 
Fratn expedition of 1893-96 which confirm in a 
remarkable way previous work of the late Dr A 
Buchan (see for example Rncycl Bntanmca 
1911 edn Polar Regions) it is shown that in winter a 
ndge of high pressure (over 762 mm ) 18 located across 
the North- Polar basin connecting the great Canadian 
and Siberian high pressure areas and separating the 
deep barometric minim v of Bering Sea and Iceland 
(748 mm) and that this is the season when the 
pressure gradient is steepest on the north side of these 
minima just as it is on the south side Dr G C 
Simpsons maps embodied in bis famous Antarctic 
volume are no less emphatic about relatively high 
surface pressure around the South Pole even on that 
part of the area which is high plateau and the fact that 
the expression Antarctic Anticyclone is nowadays 
a household word among meteorologists geographers 
and geologists alike ought to prevent unqualified 
statements to the effect that the South Pole is a 
centre of low surface pressure It has been found 
that towards both poles pressure decreases from lat 
40” N or S at the height of about 6000 feet but at 
the surface the total effect of all layers is to pro 
duce that slight excess of pressure which permits the 
polar outflow of air which Mr Deeley admits does 
take place 


Is there a Change of Wave length on Reflection 
of X rays from Crystals 7 
A H Compton {Phys Rev 21 207) has recently 
shown that there is a change of wave length when 
X rays arc scattered by an amorphous substance If 
reflection of X rays from crystals is a special case of 
s altering it would seem that there might be also a 
change of wave length on reflection Assuming such 
a wave length change we have for reflection from a, 
single plane of atoms 


cos S, cos 0 , 


where \ and A, are the incident and reflected wave 
lengths and 9 X and 9 t are the grazing angles of 
1 cidence and reflection respectively tor reflection 
from successive planes of atoms we have 


(*) 


d sin 9 . d bid 8. 
“A, + A,-'-* 


wh re d is the grating space of the crystal and n Is 
the number of vibrations (an integer) difference be 
tween the waves reflected from two consecutive 
planes Also we have Comptons change of wave- 
length formula 

(3) A, A, + 27 sin* {«* +f»)/2 

where y—h/nw— o 024 A U 


From these three relations the formula for the in 
cident wave length A t can be found in terms of d and 
e. which is the angle measured experimentally Let 
a 7 be the apparent wave length obtained from Bragg s 
law t»A —2fl smtf, The relation between A and A 
is found to be 


(4) 


A -A, +y 


7* Sin* 
\ +7 


From this it appears that A is greater than A*, the 
true wave length by about 0024 A U Also it appears 
that A is less for higher orders of reflection a result 
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which has been observed experimentally by Sten 
strdm and also by Duane and Patterson (Phys Rtv 
x6 532) The latter find that the difference between 
the values of X when the tungsten line 1 473 A U 
is reflected in the first and second orders from calcite 
is 000013 000009 A U Formula (4) gives a differ 
ence of o 00007 A U which is within experimental 
error of the observed difference However this 
difference may also be explained on the assumption 
of a refractive index for X rays 
X ray wave lengths arc also measured by observing 
the angle of leviation (fl, + »,) between the reflected 
and incident ray This is particularly the case when 
the photographic method is used (Siegbahn Dershem 
Ovem ana others) Let X' be the apparent wave 
length when o l +9, is observed so that n\" 2d sin 
(•1 +O/2 We now have a difference between X 
and x*on our theory given by 
(3) . X -X'^7 cos' <?, 

to the first power of 7 lor the lower orders of 
reflection this differer ce is approximately o 024 A U 
which should bo easily observable Ovcm (Phys 
Rev 14 127) has foun 1 X' for the above line Com 
paring with Duane and Pattersons value of X for 
the same line we tin 1 the experimental value of X X* 
to be o 0003 A U which is within experimental error 
of zero This would seem to be decisive evidence 
that there is no change of wave length when X rays 
are reflecte 1 from a crystal 

G F M Jauncky 

Carl H Fckart 
P hysics I aboratorv \X ashington University 
St Louis Mo U ** A July 3 


On the Structure of the Molecule 

The difficulty of reconciling the atomic systems of 
Bohr and of Langmuir and of accounting for the 
attraction between atoms to form molecules and 
chemical compounds might perhaps be elucidated in 
the following way 

If the analogy between atomic structure and 
astronomical planetary systems holds good the atom 
is essentially a two dimensional figure while matter 
which is composed of atoms is essentially three 
dimensional 

If then combination takes place between two or 
more atoms it would be reasonable to suppose that 


© © 


this does not take place m the same plane as the 
electronic orbit — an idea which is borne out by the 
work erf Bragg on crystal structure 
We may suppose combination to take place some 
what as follows in the formation of H ,0 — 

If the plane of electrons be represented in Fig x 
by the dots it would be quite possible if an electron 
were to be drawn out of the normal plane of each 
atom as indicated by the arrows for it to form part 
of two atoms while revolving in a similar orbit to 
the original one but owing to its divided allegiance 
in a different ffiano It would seem however that 
it would very sdon take up a position directly between 
the two nuclei ^yhen it would become statu 

vol it a] 


In the case of hydrogen which has only a sufficient 
positive charge in the nucleus to hold one negative 
electron if we suppose two electrons to be drawn out 
of the plane— one from each atom — the projection 
from the oxygen atom would be negatixe m sign 
forming a negative link between two positive nuclei 
This would perhaps explain the quite unique position 
of hydrogen in chemical combinations 
The system could be ipplied quite readily to more 
complex molecfiles Braggs model of the tartaric 
acid molecule (see Nature of June 9 Supplement 
p ix) is readily amenable to this way of treatment 
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as the accompanying liagram (I lg 2) will show the 
electrons commg out of their respective systems being 
shown surrounded by a square 

It will be seen too from Sir W Bragg s drawings 
that the links may easily be conceived as being in 
planes which would not interfere with the orbital 
motions of the remaining electrons 

The suggestion is then that in the formation of 
the molecule both dynamic and static electrons have 
their place and this will throw considerable light on 
the nature of the links between the two or more 
positive nuclei A Pearse Jenkin 

Trewirgie Redruth July 20 


A Primitive Lens 

If a wire of 4 to f mm diameter be bent into a 
closed circular loop of about 8 mm diameter and 
dipped in water or a transparent oil such as castor 
oil a stable liquid film can be readily obtained 
Covering the loop A thin dished metal disc with a 
circular hole in the centre is a convenient alternative 
to the wire loop Liquid can be easily added or 
removed without breaking the film so as to vary the 
curvature of the liquid lens so formed Such a lens 
though far from perfect may be made to give a 
magnifying power of nearly 5 over a small field 

It is conceivable that some of the very fine work 
done m Egypt long before the invention of optical 
glass mav have been made posable by the use of a 
hquid lens of this kind The phenomenon might 
easily have been accidentally observed for even a 
drop of water lying on & greasy surface gives a small 
but appreciable magnification of the surface which 
it covers 

By using a thicker wire (about 2 mm diameter) 
and less hquid a diminishing lens may be made in 
the same way 

R A S Paget 

East India House 74 Strand 
London W C 3 
August 14 
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Bmlucbitbertum oaboml and its Relations 


By C Forster Cooper 


T“ 


history ol the discovery of the various frag 
ments of Baluchithenum which have enabled 


Prof Os bom to make the preliminary restoration here 
reproduced Ukt 5) 1 is interesting In 1910 the present 
writer was flBnate enough to obtam bones of numer 
ous extmctSbials in the earlv Miocene deposits of 
BaluchistanHfearly all of the animals were strange 
and, except ^Breuch of them as had previously been 



obtained by Dr Pilgrim of the Indian Geological 
Survey were previously unknown Among them an 
atlas, the first bone of the neck (Fig 1) and an as 
tragalus one of tho principal bones of the ankle were 
of such astounding size as to proclaim themselves as 
belonging to an entirely new form of mammals ind 
one larger even than the elephant Beyond the fact 
that the bones belonged to the Pcnssodactvla a group 
which includes the horses tapirs and rhinoceroses 
together with some extinct families nothing further 
at the time could be said of them 


into a pair of stout downwardly turned tusks (1 ig a) 
Neither skulls nor jaws appeared to be of sufficient 
size to belong to the animal which possessed the atlas 
In fact, the former animal appe ired to be nearly twice 
the size, and on these grounds separate genera were 
made Baluchithenum for the larger form and Para 
ccrathenum for the smaller 
A few vears later the Russian palaeontologist 
Bonssiak discovered the remains of a verv similar 
large animal in Turkestan, which he named Indn 
cothenura, but he likewise failed to get the skull 
This regrettable lacuna in our knowledge has within 
the last few years been filled by the discovery of a 
nearly complete skull in Mongolia a discovery which 
we owe to Granger, of the Amencan Museum of Natural 




During an expedition to the same place in the follow 
mg year further remains were obtained which com 
prised other vertebra limb and foot bones of this 
large animal together with teeth of a large but pnmi 
tive rhinoceros, some fairly complete skulls, and a 
lower paw of a size to correspond with the skulls The 
lower jaws, although obviously belonging to a rhinoceros 
of some sort, ana one of considerable size, showed a 
unique feature in that the two front teeth were modified 

> Prat H F Often la Vriirri HWory-roL nil (N« YoAV rim 
ta d fa n, fad la rUrifan 

to oSwtbtMMram TteSa ri£Vs«ar» oitSttanfeoadto BoasSc 


History s expedition to China Tbs skull is five feet 
in length and thus all requirements as to size are 
abundantly filled, and with it enough bones trom 
Baluchistan, Turkestan and China (the wide separat on 
of these areas shows the great range of distribution 
of the animal m former times) are known to enable 
us to make an approximate restoration and to 6 i\e 
us a reasonable idea of what the animal looked Ike 
while still alive 

Baluchithenum on reconstruction proves to be a 
very strange animal The limbs are us large as those 
of an elephant, and in some points are not unlike them 
(F ig 3) The feet, however, are entirely different in 
structure, the fingers and toes of which there are only 
three to each foot, are much flattened, while the meta 
carpals and tarsals are enormously elongated (Fig 4), 
so much so that the wnst is elevated nearly a yard 
above the ground, three times as bgh as the corre- 
sponding measurements m the elephant Of the three 
toes, the central one is much the largest, the two 
lateral ones being pressed close to its sides, rather like 
the splint bones of the horse, though here the side toes 
are complete There are some very curious, and as 
yet not fully understood resemblances to the horse m 
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certain o£ the foot bones and notably in the neck 
The neck bones in fact of all the many animals with 
which Baluchithenum has been compared come 



nearest in proportions and shape the ugh of course 
not in size tc th se of tht h irse They show however 
one ft iturt whi h is unique in mammals and tan only 
be paralleled in ccrt 1 n of the gigantH extinct reptiles 
in that the later il canals through which a tjood vessel 
runs are holl wed out into large cavities lhese are 


Baluchithenum (Fig 5) compared with a white 
rhinoceros drawn to the same scale It will be noticed 
that Baluchithenum, as restored, is considerably 
higher w the fore than in the hind quarters Thu » 
a perfectly reasonable restoration on the assumption 
that the animal very probably fed upon the leaves of 
trees but until the limb bones of a single a nim a l 
are obtained it cannot be proved An alternative 
restoration also by Prof Osborn, more on the lines 
of an ordinary rhinoceros gives a somewhat different 
appearance 

The relationships of this animal are at present 
obscure 

It is certainly a rhinoceros, but und^MPy known 
form modem or ancient In the teeth and skull, 
except for strong downwardly turned upper tusks it 
is like the extinct htmless Acerathcnne rhinoceroses, 
but the horselike features of the feet and neck 
preclude any close connexion There is no suggestion 
of any but superficial resemblance to the riorees, 
from which the tooth structure alone would at once 
exclude it In fact it will be necessary to go back 
a long way in time to find the starting point of Balu 
chithcnum and this point is at present unknown, 
although the present writer has suggested the little 
Locene 1 nplopus a rhinoceros like animal with certain 
horse like features in its limbs as a possible signpost 

In his reconstruction Prof Osborn has restored 
the fragment of lower jaw on the bnes of the lower 
jaws of Paracerathenum (Fig 2) The relations of 
these two forms are not yet clear Baluchithenum is 
nearly twice the si/e of Paracerathenum which is 
rather too large to be accounted for as a sexual differ 
cncc Moreover there are a number of differences m 


so Urge that the central portion of the 
vertebra is reduced to a thin vertical parti 
tion and in section * the bony parts of the 
centrum have a I shape m fact Baluchi 
thenum in order to combine lightness with 
the necessary strength has hit upon a 
design well knr wn to engineers m the con 
struction of girders 

Owing to the si/c f the 1 mb bones and 
the he ght of the ftet Baluchithenum must 
have stood from twelve to thirteen feet 
from the ground and with its horse like 
nc k and five foot skull in enormous skull 
length for aland mamma) must have had 
an ovci ill length t it Ieist twenty three 
feet One turous punt n all this bulk 
is tl at the head seems almost to i small 
for the be dy 1 



The gigantic si/c c t this an mal < in best be seen the skull and teeth which render it probable that the 

from the figures of Pr if Osb rn 3 of his restoration of forms are really different It is much to be hoped 

• A C tt of o e ot tho* ver efan n «c on t ««tbtr w th the od«ia»i that the American expedition will be successful m 

booriof Balu hber u n «n be tea In the pataoo olofical gaUerToflhe finding the front part of the lower jaw of Baluchi 
MU hMu» rn (Nk ur.1 Hutor» thenum, which willgo far to decide the point 


Nutrition Problems during Famine Conditions in Russia. 

By Prof Boris Si ovtzov Professor of Biochemistry at the Medical Institute for Women at Petrograd 

I AM glad that it has fallen to'm> lot to be one of the fore been obbged to follow their scientific work m 
first physiologists to get through the cordon which their erwn way 
has almost come to be considered as a kind of a second Now that we are gradually becoming aware, through 
Chinese Wall Russian scientific men have been cut the literature and by means of personal observation, 
from luropc for about eight years, and have there of the intensive work that has been done in the West, 
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especially m England and America, we realise to our 
dismay how much we ore behind m our results, and how 
bad are the conditions under which we are working 
and are likely to work lor some time We have, how 
ever, m accordance with our possibilities, achieved a 
certain ampunt of work which, 1 hope, may be of 
interest to our colleagues in physiology and physiological 
chemistry I can only give the main results we have 
obtained, but it provides an msight into the trend of 
scientific thought which has prevailed in Russia during 
the period of isolation 

Soon after the post War conditions had brought 
about a state of affairs in which it became difficult to 
feed the population and the available food became less 
and less, Russian scientific men were faced with the 
task of investigating various nutrition problems A 
number of emergency substitutes such as bran, oil 
cakes, straw, etc, were suggested to the public It 
became necessary, therefore, to establish a standard 
according to which the nutritive value of the different 
substitutes could be assessed As in Germany, it 
became at first necessary to prepare bread with various 
grasses and to mix large quantities of potatoes m the 
flour The conditions under which a bread could be 
prepared that could be employed as a basal food 
product had to be worked out It became necessary 
to make use of the experience of other countries, 
especially Austria At one time the advisability of 
feeding on whole meal bread, as was done m Italy, was 
considered This, however, was found unsuitable and 
uneconomical Then we had to set to work in order 
to find out how a number of natural foods such as 
plants and roots, Lichen tslandtcus, Laminaria digitata, 
could be utihsed With this purpose m view, a senes of 
metabolism experiments were earned out with bread 
to which these substitutes were added The most 
successful results were obtained with Laminaria, of 
which 70 per cent was utilised by the system , 25 per 
cent of Iceland moss and quantities up to 50 per cent 
of vanous green plants were also found to be assimilated 
Of course plants are not utilised well, owing to the high 
content of cellulose, and several methods were con 
sidered in order to overcome this difficulty One way 
considered was to pulverise the cellulose and free it 
from lignin, another, to brmg the cellulose into a 
soluble state 

In this connexion a Swedish preparation known as 
“ Swedish flour ’ was of interest to us This produc* 
consists of pure cellulose and is ideal in its physical 
consistency * It is light, porous, and does not irritate 
the mtestme in the slightest degree Metabolism 
experiments have, however, revealed that the output 
was equal to the intake, and that there was no utilisa 
tion of the product Occasionally the output was less 
than the intake, and in these cases the deficit could be 
accounted for quantitatively as methane in the expired 
air 

The attempt to utilise bran m its entirety was of 
greater interest The bran was mixed and fermented 
with lactic organisms at 40-45° C for 15 hours The 
cell membranes were thus disorganised and the cell 
Contents were made available Thu can also be 
attained by means of autolysu by increasing the 
acidity with lactic acid to a strength of 0 i o 15 per 
cent When autolysu u complete, flour can be added 
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and the mixture made mto dough and baked Bread 
prepared m this way was found to be utihsed 5 6 per 
cent better than % control bread, especially as regards 
protein It contained a large amount of protein 
matter and vitamins The liquid obtained by auto- 
lysing in acid medium or by fermentation with lactic 
organisms can also be utilised mixed with agar and 
gelatin as a nutrient medium for organisms 
A special commission was engaged in investigating 
the nutritive yeasts The physiological and medical 
part of this investigation was worked out under myi 
own supervision It was established that nutritive 
yeast, beer yeast, and dried yeast form ideal foods ncl^ 
in protein Up to 85 90 per cent of the material » 
assimilated, and palatable dishes can be prepared from 
it Yeast alone cannot sustain life, as it does not; 
contain fats and vitamin A If, however, yeast is 
mixed with a good fat it is capable of maintaining the 
existence of rats and mice 

Yeast, like meat extracts, promotes the secretion 
of the gastnc and pancreatic juices and greatly 
stimulates the action of salivary amylase and of 
trypsin An adult organism can tolerate as much as 
100 gm of yeast without harm Only a slight increase 
in the output of uric acid w is observed I im not 
going to discuss now the pharmacological side of this 
food, but I may say here that it stimulates growth m 
children and in animals and that it increases the 
formation of haemoglobin in blood in general 
Our interest in yeasts for nutritive purposes made 
us also investigate the part played by mineral” 
yeasts which the Germans cultivated on ammonium 
sulphate and glucose These are usually a mixture of 
bread yeast and My coderma ceramet They were 
found to be of little use for nutrition purposes 
Much more interesting were the results we obtaired 
with the so called ‘ Fetthefe ” The Germans wanted 
to utilise this substance as a source of fat, but were 
not successful We adopted a different procedure from 
theirs Cultures of Endomyces vemalts under certain 
conditions can produce as much as 18 per cent fat 
calculated on dry matter The investigation of the 
fat lias shown that it mostly consists of triglycerides 
and resembles olive oil in composition It <s well 
assimilated To prepare the fat by cultivating the 
organism m bottles was of course too expensive, and 
we adopted the following method of cultivation 
Potatoes and other vegetables poor in fats and proton 
were sterilised and inoculated with Endomyces 1 emails 
After 5 6 days’ growth the medium was dried The 
product thus obtained is nch not only m carbohydrates 
but also in nitrogenous substance and in fat, and can, 
like the flour, be employed as a new article of food 
As such it can be assimilated by human beings Ex 
penments are now in progress for the purpose of 
applying this process to animal nutrition 
When the famine abated the dietetic investigations 
became less urgent Russian physicians and physio 
logists, however, collected interesting material con- 
cerning starvation It is difficult to imagine the 
degree of starvation The table below gives the 
official standard ration of the population according to 
status and age for most categories of Russian populace 
Human hfe could not continue under such conditions, 
and the mortality was great 
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In Pctrograd and Moscow the famines were in- 
vestigated in fairly great detad and scientific material 
was obtained for two great conferences on the famine, 
the deliberations of which have so far not been pub 
lished As a president of one of these conferences I can 
give the most important and interesting points which 
nave been elucidated and which are of interest from 
the physiological point of view 

First the approximate weight of the body was 
ascertained according to the French formula that 
when the length of the body in centimetres is multiplied 
by o 4 the weight of the body in kilograms is obtained 
We have measured the height and weight of many 
persons who died of starvation without any other 
complications and the weight according to the formula 
was found to lie 30 35 per cent less than the normal 
Thus the figures obtained on starving animals have 
bt»n confirmed on human beings 
Chemical analysis of the organs of people who died 
from starvation has shown a great deviation from the 
normal especially in the content of neutral and phos 
phorus tontaming fats There was a small decrease 
in weight in all organs with the exception of the brain 
This had already been ascertained through laboratory 
experiments Chemical analysis of the white and grey 
matter has further revealed a great change in the tissue 
of the grey matter by a large diminution not only m 
the phosphorus-containing fats but also in the general 
quantity of the protein In certain cases this dimmu 
tion was as much as 35 per cent The small fall m 
weight in the brain can therefore be explained by the 
fact that the white matter which forms the greater 
part ( t the brain is least altered, while the grey matter 
is changed greatly m quantity and especially in quality 
Secondly an experiment was earned out on a large 
scale t) ascertain the influence of the absence of fats 
from the diet a mass experiment which lasted about 
two years Trading m food products was forbidden 
and the transport was disorganised Consequently, 
a rationing system was enforced on the population 
At first the rationing was restricted to bread only 
After the second revolution, however, the population 
was divided for rationing purposes into four categories 
The first consisted of workers, the second of officials, 
the third of the ordinary citizens, and the fourth of the 

» AKhouxb tbete amount* moment whet it wu pi opoeed by tbe Govern 
■Mot to provide no doubt tbe actual npply often Ml ihort ol tbe 
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former nch The following table gives the actual rattool. 
Afterwards every ministry undertook the rationing of 


The Daily Ration of the Four Cat* 00 rim or 

THE PETROGRAD POPULATION 



Protein. 

Calorie* 

1st Category 

74 gm 

473 

and 

40 gm 

340 

*rd 

33 gm 

133 

4 th 

*3 gm 

33 


their own officials, leaving the generaf^Nfrfac on the 
above diets I had the opportunity of obtaining the 
information dealing with the amount of food served 
out to a certain number of people during the period of 
two years From these data it was possible to calculate 
the fat, protein and carbohydrates consumed per 
person per daj and to plot mortality curves according 
to diet 

The first maximum of mortality coincided with the 
general low intake of calories During this penod 
many people died Before death which occurred 
generally from intercurrent infections they mostly 
manifested oedema A very high mortality from in- 
significant causes was also registered during this penod. 
The second mortality maximum coincides with the fat 
minimum There were days when the daily fat intake 
averaged about 5 gm —to all intents and purposes 
a fat free diet During this penod deaths of undefined 
character were registered The organs of the victims 
showed scarcely any change 

In the course of the famines it was also possible on 
several occasions to confirm the influence of the vita- 
mins on human beings It is interesting to record an 
outbreak of scurvy among vanous groups of people 
whose diet was quantitatively quite satisfactory, but 
lacked vanety and consisted mainly of ingredients such 
as boiled millet maize etc Such an outbreak took 
place m the fleet The pathological change m the large 
intestine which was brought about by the one sided 
consumption of millet was even named Millet 
disease The mucous membrane is penetrated by 
the small grains which cause intense inflammation 
By changing the diet and using large grains only this 
scurvy like condition is cured This confirms the 
work of American workers, showing that the physical 
condition of the food may be responsible for a change 
in the mucous membrane of the intestine which may 
favour infection Scurvy is a dietetic disease due to 
a deficiency of vitamin C and a consequent bacterial 
infection No specific organism causing scurvy could 
be found 

Further, investigations dunng the famine have 
shown that the relative proportion of protein, fat, and 
carbohydrate in the diet play an important part in the 
nutntion of the infant A great deal of information 
was obtained from infant institutions where, owing 
to the lack of fats, grave illnesses were prevalent, which, 
however disappeared when butter was introduced in 
the diet It is of interest to record the great diminu- 
tion in the fertility of women and the cessation of the 
menstrual periods Similar conditions were observed 
among animals by the veterinary surgeons 
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It is announced in the Times of August 28 that 
Prof A G Green director of research of the British 
Dyestuff Corporation has resigned his poet on account 
of dissatisfaction at the lack of technical knowledge 
on the board of directors and his belief that the 
permanent establishment of the dyestuff industry in 
this country is impossible under these conditions 
In Great Britain it is common for power to be in the 
hands of people without the scientific knowledge 
essential to make the best use of it for industrial and 
social progress and Proi Green has proved by 
experience what has often been pointed out m these 
columns and publicly stated by scientific workers in 
various industrial fields In political appointments 
the same principle is adopted of placing the power 
over scientific departments in the hands of politicians 
without regard to their scientific knowledge or training 
Sir William Joynson Hicks has for example just 
been appointed to succeed Mr Neville Chamberlain 
as Minister of Health — this being the fourth Govern 
ment post he has occupied in less than a > ear Though 
it is accepted that a Chancellor of the Lxchequer 
should know something about finance and a Solicitor 
General something about law apparently a Minister of 
Health need not know anything about science in order 
to control the manifold activities of a department 
mainly concerned with scientific problems 
A sensational report of a change of le\ el of the 
bed of the Atlantic between Capo Town and St 
Helena was made on the authority of the Eastern 
Telegraph Co last week It was stated that a cable 
repair ship found a depth of three quarters of a mile 
at a place where the chart showed a depth of three 
miles when the cable was laid in i8gq Changes of 
level of the ocean floor have often been brought to 
light by soundings but the actual rise or fall is 
reckoned in a few feet or fathoms an 1 notl ing of 
such a stupendous character as a change of more than 
two miles has ever been established by surveys 
Decrease of depth could of course be cause 1 by 
accumulation of the prolucts of an eruption of a 
submarine volcano and in such an event the rise of 
level would be local and the material would soon be 
worn down Both Vesuvius and Ftna began their 
careers as .submarine volcanoes and bir Archibald 
Geilae records d, number of submarine eruptions in 
his Text book of Geology tic ugh nothing 
approaching the building of such a pile as would be 
required to produce the difference of level reported 
above All that can be said at present therefore is 
that an actual uplift of the dimensions reported m so 
short a time is unthinkable and that the accumulation 
of volcanic material to produce the change of depth 
is extremely improbable Confirmation of the accur 
acy of the old sounding as well as of the new will be 
required before any scientific significance can be 
attached to the report 

Several experiments have been made recently 
both m America and in France to instal a complete 
radio telephonic set m express trains In the fast 
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express tram between Hoboken and Buffalo this ha» 
been done Passengers can continue conversations 
with their friends which were interrupted by the 
tram starting they can also receive radio telegrams 
from their Mends while the tram is in motion In 
La Nature for August 18 a technical description Is 
given of the experiments which have been earned out 
by three of the French railway companies in making 
such concert cars On the Pans Orleans railway 
the experimental saloon cars had two loud speaking 
telephones fitted at each end of the cars Up to a 
distance of 210 miles from Pans the Eiffel Tower 
concerts were heard quite satisfactorily As a rule 
the concerts were better heard than the news items 
When the tram goes through deep cuttings the sound 
is notably reduced and when going through long 
tunnels it almost disappears As there are at present 
only three large broadcasting stations m the neigh 
bourhood of the railway and as these are near Pans, 
the concert cars have only a limited use With the 
arrangements used it was found that the large radio 
telegraphic stations near the Bordeaux Pans line 
produced senoua disturbances Whin going round 
c irves also discordant sounds wore heard due to the 
faction of the flanges if the wheels on the rails 

Climbino Mount Fverkst the cinematograph 
record of last j ear s attempt to scale the world s 
highest peak was presented in a revised edition with 
several new photographs on August 27 at the 
P lytechmc Hall London Capt J B I Noel who 
took the photographs provide 1 an interesting running 
commentary as the pictures appeared while the 
orchestra played Airs of Tibet and Nepal collected 
in Tibet by Mr J Howard Somervell one of the party 
of four who made the first attack on the summit 
I rankly an entertainment of great and vital interest 
designed to raise fun Is for an attempt on the peak in 
1024 this pictonal accout t of the greatest achieve 
n it in mountaineering has been wisely chosen by 
Natural Films Ltd to inaugurate by a fbuj; weeks 
season the series of travel and interest films which 
vre to be presented to Londoners at this hall luring 
next winter While Capt Noel deliberately em 
phasised merely the sporting nature of the clunbute 
effort his pictures show a much wider outlook Of 
particular scientific interest are pictures of the land 
forms a id the force of the prevalent westerl) winds 
t 1 also of the customs and ceremonials of the 
iibetans 

1 he fourth annual report of the Tidal Institute 
of the University of Liverpool desenbes further 
developments in the work of this vigorous young 
institution though much of the work referred to is 
not yet ready for publication Only a few of the 
more interesting features can be mentioned here A 
study of the effect on the sea level at Liverpool 08 
winds operating in the Irish Sea and in the Atlantic 
Ocean respectively shows that their importance ft 
m the ratio of about 2 3 The purely local wind* 
seem to be less important than was hitherto suppoead 
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The Institute has undertaken the analysis of records I plant protection law recently proposed in Illinois 


for the Australasian Antarctic Expedition 191 1-1914 
the C jpe Antarctic Expedition and the Gold Coast 
Survey It has also prepared for the Admiralty a 
chart of co tidal an 1 co range lines in the North Sea 
constructed on a new plan namely by calculation from 
the tidal current dat 1 using tho dynamical equations 
which connect the currents with the surface gradients 
Similar methods have been applied to the tides of 
the northern portion of the Irish Sea Much work 
has also been done on the more purely mathematical 
branches of tidal theory 

1 h* work of the National Institute of Agricultural 
Botany at Cambridge though only started in the new 
buildings in 1921 has made sufficient progress to 
justify the issue of an annual journal embodying the 
chief scientific results obtained vear bv year In the 
first number the director reports on the potato 
maturity and yield trials from which it is already 
possible to draw trustworthy conclusions in spite of 
disturbances to the results brought about by such 
factors as tho use of seed tubers drawn from different 
districts and in some cases affected with virus 
disease The barley trials however do not as vet 
warrant the publication of a detailed account owing 
to unfavourable weather conditions during 1922 but 
it w hoped that by the end of the next season it will 
be possible to make a critical analysis of the expen 
mental results The included fifth annual report of 
the Official Seed Testing Station indicates that much 
wider use is being mide of the facilities provided 
25 per cent more persons having submitted samples 
the increase in the number received from farmers 
being 35 per cent An interesting innovation was a 
course of training m seed testing followed by practical 
and theoretical examinations several of tho candidates 
being nominated by various seed firms The journal 
{which may be obtained from the Secrotary of the 
Institute Huntingdon Road Cambridge price is id 
post free) concludes with the report of the Potato 
Synonym Committee and a synopsis of recent work 
on leaf [roll and mosaic of the potato in Ireland 
read before a special meeting of fellows of the Insti 
tute 

An interesting note by Di R C Benedict upon 
l&ws'ratroduced by various States m U S A to protect 
rare wild plants is published in Science for July 20 
More than forty species of wild ferns and flowering 
plants are protected m Vermont by an act passed in 
1921 Connecticut legislated to protect the climbing 
fern I ygodtum palmaium so long ago as 1867 and 
has since introduced new statutes extending the list 
of protected plants it has also enacted that ship 
ments of wild plants legally sold as from private 
land must bear definite indications of their source 
while written permission from the landowner must 
be filed with the county officers California protects 
the Toyon berries ( Heteromohs arbittifolia ) so much m 
demand for Christmas decoration while practically 
all the wild flowers of Yosemite are protected 
Massachusetts has also passed a comprehensive law 
•and Dr Benedict quotes with approval the text of a 
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The many plant lovers interested m legislation to 
protect British wild plants would probably find the 
numerous legislative experiments in this direction 
made by the different States a valuable source of 
information on the subject especially if trustworthy 
information can also be obtained as to the degree 
of success obtained Dr Benedict states that 
evidence from both botanical and commercial sources 
indicates that the Vermont legislation has proved 
effective Some laws have probably been badly 
drafted Dr Benedict emphasises the fact that the 
plant must be treated differently fromjhj^mgratory 
animal it belongs to the land on wUcf it grows 
and except perhaps in the case of infectious disease 
or poisonous plant the State may not restrict the 
farmer s operations upon the land 

At the third annual meeting of the British Chemical 
Plant Manufacturers Association held in London on 
July 18 the chairman (Mr L M G Fraser) m moving 
tho adoption of the annual report directed attention 
to the principal aims and activities of the Association 
He said that a great deal of work has been earned out 
by its committee in standardising vanous types of 
chemical plants and that consequently manufacturers 
have altered their patterns at considerable trouble 
and expense, for the ultimate advantage of chemical 
manufacturers Also the properties of chromium 
steel have been thoroughly investigated and it is 
hoped that a continuance of the work will lead to a 
satisfactory solution of some of the problems con 
nccted with the use and manipulation of the alloy in 
the construction of chemical plant The technical 
chemist is constantly needing vessels capable of with 
standing higher temperature and pressure than ever 
before and the Association is fully alive to the rm 
portance of watching and following up the results of 
metallurgical research into suitable alloys for such 
purposes In particular need is felt for further 
technical research on the part of mmfounders into 
cast iron with the view of obtaining a closer grained 
and stronger metal more capable of resisting corrosion 
by electrolytic action It is hoped that the Associa 
tion will be represented on the Cast Iron Research 
Association and other similar research organisations 
An interim report has been presented to the Associa 
tion of British Chemical Manufacturers upon the 
training of chemical engineers which is full of diffi- 
culties m regard not only to the framing 0/ a cum 
culum but also to persuading educational authorities 
to adapt their methods to new requirements The 
tendency of present day education is to be too in 
tensive a much broader training would be of far 
more use to the majority of men It is to be re 
gretted that owing to insufficient support being 
forthcoming the Association will not participate in 
the Chemical Section of the British Empire Exhibition 
next year 

We regret to announce the death on August 26 
of Mrs Hertba Ayrton well known in the scientific 
world for her researches on the physics of the electnc 
arc and other subjects 
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Da George H Pkthybridqf until recently head 
of the Seeds and Plant Disease Division of the 
Department of Agriculture and Technical Instruc 
tion for Ireland has been appointed mycologist to 
tho Ministry of Agriculture and fisheries for hng 
land 

Da C E K Mess has described in the Journal 
of the Franklin Institute for August the way in which 
the Fast man Kodak Company has sought to overcome 
the chief difficulties that prevent motion photo 
graphy from being available for general purposes 
reducing the cost and facilitating the development 
etc of the film Ihe Cme Kodak weighs ibout 
8 pounds and takes loo feet of film which is equivalent 
with its smaller pictures to 250 feet of film of the 
standard sue The projector is driven by a motor 
so that it is automatic and has a capacity for 400 feet 
of film which] requiros 16 minutes to show on the 
screen A large saving is efiected in the cost of the 
film by its smaller sue and a further economy w 
gained in the majority of cases wheie only one film 
of the subject is required by treating the exposed 
film by a reversing process instead of making the 


positive by printing it on a second film But this- 
u> quite a complicated process and requires very 
special and complicated equipment to avoid the 
appearanco of graunness on the screen so the Company 
undertakes this work itself By these means the 
fifteen cents per second of picture as shown on the 
screen which is about the cost of a standard film 18 
1 educed to two and a half cents per second and as 
7 ir 8 seconds is a sufficient duration of exposure for 
a single scene (such as a waterfall or a game) the coat 
for one subject is about 20 cents and this compares 
favourably with the cost of making a negative and 
one print in the ordinary way The film base is 
mide from cellulose acetate so that the risk from 
fire that the ordinary film of cellulose nitrate suffers 
from is practically done away with 

A new edition of his work ou The h ndoenne 
Organs is being prepared by Sir h Sharpey 
Schafer for publication by Messrs I ongmaUs and 
Co Part 1 dealing with the thyroid parathyroids 
md suprarenals will appear this autumn and 
1 art 2 embracing the rest of the subject aqd com 
plctrng the work next year 


Our Astronomical Column. 


The Total Solar Fclipsl or Sfptlmbfr 10 —This 
eclipse is total m south west California and the ad 
jacent islands also in Mcxic> There is no official 
expedition from the British Isles but many of the 
great American Observatories are sending parties to 
observe it Populir A sir notny for June July eon 
tains an outline of their programmes The Yerkcs 
Washburn an 1 Goodsell Observatories are occupying 
Catalina Island The Washburn party will measure 
the brightness of the corona by the photo electric cell 
the Goodsell party will photograph the corona and star 
field with an 8 inch lens and the flash spectrum with 
a grating 

Mt Wilson and Leander McCormick Observatories 
will occupy two stations at Pomt Loma the corona 
and star field will be photographed also the spectra of 
corona and chromosphere the interferometer will be 
used to determine the wave length of the green coronal 
line and the rotation period of the corona Their 
other station is at Lakeside near the northern limit 
of totality where the flash spectrum will be photo 
graphed with concave gratings 
The Lick Observatory and the Students Observa 
tory of the University of California will work together 
at Ensenada The polarisation of the coronal light 
will be measured and many other researches made 
The Sprout Observatory is occupying Cuencame 
Mexico and will photograph the corona both on a 
large and a small scale also the flash spectrum The 
interferometer will be used to study the rotation of 
the corona 

The University of Toronto will study the spectrum 
and polarisation of the corona 
The Steward Observatory (University of Arnona) 
and the Mexican National Observatory will also 
occupy stations m Mexico 
The Lick Observatory will not repeat the Einstein 
investigation believing that the question was suffi 
ciently settled at the eclipses of 1919 and 1922 The 
Goodsell Mt Wilson and Sproul Observatories will 
take star photographs for this purpose though the 
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stir field is 1 poor one — less suitable than those of 
1919 IQ22 Signor Emanuelli of the V iticau Obser 
v itory gives a list and diagram of the stars in the 
region in Aitr Nach There are three stars (magm 
tudes 8 8 85 80) with Einstein displacement exceed 
mg 1* thev arc likely to be hidden in the corona 
six stars with displacement# between 1 o' and 06 
(magnitudes 8 to 9) thirteen stars between 06' 
ind o 4' fifty eight stars between o 4' and o 2' 

Sc me of these last aio fairly bright one being 
a Leonis 

INILRNAI MOHON IN THE SPIRAL NfBI LA MFSSIER 
33 — Mr A van Maanen contributes another of his 
important papers on internal motion in the spiral 
nebulae to the As trophy* Joum foi Tune The 
measures were made on pairs of plates taken with the 
bo inch reflector the tune interval being 11 years 
24 c mpanson stars and 400 points presumably belong 
mg to the nebula were measured One of the latter 
shows an annual displacement of o 13b' so that its 
connexion with the nebula is disproved The 
remaining pomts when plotted show consistent 
motions outwards along the arms of the spiral The 
mean annual motion of the nebula as a whole rela 
tively to the comparison stars is +0003' in RA 

o 004' m decl The motions of the nebular pomts 
m addition to their outward movements indicate 
rotation in periods varying from 6t 000 years for the 
inner portions to 240000 >evrs for the outer ones 
The mean component of velocity along the nebular 
stream is +0020' it mcreases slightly as the distance 
from the centre increases 

Mr van Maanen gives in full the reasoning which 
leads to the conclusion that thepe displacements are 
real Taken in conjunction with the radial velocities 
measured they indicate a parallax of the nebula ot 
the order of o 0004' or a distance of 6000 light years 
The diameters of the spirals are man) light years (in. 
some cases hundreds of light years) but they are much, 
smaller objects than the Galaxy ' 
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Skeleton from an Ancient Working in 
Rhodfsia — In the Proceedings of the Rhodesia 
Scientific Association vol xxi 1922 23 Mr G Arnold 
publishes a report by Sir Arthur Keith on a skeleton 
found in an ancient working near the Gwinda Mine 
Sir Arthur Keith thinks that the skeleton may be ten 
centuries old Tie remains are those of a young 
woman about 20 years old and the character of the 
face and cranium show that she was a negro of the 
type so often seen among Matabelc and Zulu women 
It is to be remarket that the outer margins of the 
crowns of the more anterior teeth have been chipped 
dunng life as if hard nuts or bones had been cracked 
in the mouth One remarkable feature is the non 
development of the upper wisdom teeth they have 
never Deen formed a common occurrence among 
European women but uncommon among negroes 

A Svxon Cold Ring from Yorkshire —Many 

ears ago the late Canon Greenwell informed Mr T 

heppard Curator of the Hull Museum that a 
massive gold ring had been found m a Saxon bunal 
ground near Dnffi li East Yorkshire Inquiries 
were made from a person who w is believed to hold 
it but in vain \ nt 1 recently it appeared in the 
window of a Pices lilly jeweller whence it was pur 
chased for the Hull Museum It weighs 15 grams and 
has a large ival bevel in tl e centre of vhich is a 
fine garnet held by a plate of gold the fact of the 
ring is decorated with ornamentation made of fine 
gold wire This seems to be the third record of a 
nng of this type other specimens being deposited in 
the Ashmolem and British Museums — the two latter 
rings bearing the inscription Nomen Lhlla Fidea in 
Christo Objects of a similar type are described by 
Mr Sheppard in pamphlet No 134 of the useful senes 
issued by the Hull Museum 

The Faster Island Statues— The interest 0/ 
archaeologists has been excited by the account by 
Mrs Routledge of the remarkable statues of Easter 
Island Mr H G Beasley in the August issue of 
Man describes an image only gf inches high which 
he was lucky enough to pick up at a shop on the 
Continent It seems to be of the technique of the 
Easter Island statues the material being a piece of 
volcanic ash once covered with red ochre which 
appears to be the effigy of some worthy m honour 
of whom it was smeared with red like images in 
India the red being the survival of a blood sacrifice 
The domed head of the image is remarkable as 
Mrs Routledge found only one example of this type 
in the course of her excavations Her inquiries show 
that in addition to the great statues raised on plat 
forms in Easter Island a variety of smaller stone 
objects were made for personal use and as niches 
are found in the mner walls of the houses small 
images such as this may have been placed therein 

The Evolution of thl Paleozoic Flora — In 
recent vears considerable attention has been given 
by botanists to the lines along which the upper 
Devonian flora developed and the characters of the 
Middle Devonian flora of the cherts of Rhyme in 
Aberdeenshire have given attraction and urgency 
to research into still older plant remains This point 
u emphasised bv Dr A C Seward as president of 
the Geological Society of London in his address 
published In the Quarterly Journal of that Society 
for July 19*3 (vol 79 Proc p Ixvi) Unfortunately 
he can hold out but little hope of terrestrial plant 
remains of pro Devonian age Vegetation still clung 
(Co the swampy fringes of the continents and islands 
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until the epoch of the Rhyme beds It was not till 
Upper Devonian times (p cm) that it had come 
into its own and had colonized the higher and dner 
ground The change in the geological background 
had its reflex m the development of green foliage in 
place of the almost leafless condition of the older 
plants The rest of this sentence ( destined to live 
in localities either physically or physiologically dry ) 
seems to have got somehow out of place In dealing 
with the Archajoptena flora Dr Seward asks how 
such plants were adapted to survive the long months 
of arctic darkness but he feels that we are not yet 

m a position to demand as a necessity either a 
shifting axis or a wandering crust^^lfce critical 
horizon indicate 1 by the Rhyme peat bog has been 
discussed by F O Bower and D H Scott (Nature 
vol 103 p 681 1920 and vol 108 p 153 1921) 
and Dr Scott has recently contributed a paper on 
the early history of the land floras (vol no p 606 
1922) which should be compared with Dr Seward 8 
address Dr Seward however carries the survey 
farther back and reviews evidence that is rarely 
brought together is a whole He remarks (p lxxv) 
that Cryptozoon may be the skeleton of an animal 
but is not a plant Dr O Holtedahl has always 
viewed this genus and its allies with suspicion (Amer 
Joum Set 4th ser vol 47 p 85 and vol 201 
p 195 see Nature vol 103 p 330 and 107 p 795) 
and Dr Seward has come independently to his con 
elusion that a comparison of its nodular masses with 
those formed of ealette in the Magnesian Limestone 
of Durham is fully justified It seems that Crvpto 
zoon with its allies from Huroman to Carboniferous 
strata is destined to go the way of Fozoon 

Crystal Cleavage and Crystal Structure — 
Under the above title Mr Maurice L Huggins has 
published in the American Journal of Science (vol 206 
p 203 1923) a number of diagrams and descriptions 
of crystal structure showing the probable position of 
electrons along line* representing bonds between the 
atoms and he concludes that (1 ) cleavage tends to 
occur so as to leave two new crystal surfaces that 
are electrically neutral (11 ) if some bonds in the 
crystal are weaker than others cleavage ruptures the 
weaker bonds in preference to the stronger ones 
(ui ) if all the bonds are equally strong cleavage will 
occur between the planes connected by the fewest 
bonds per unit area of the cleavage plane Readers 
of Nature have had their attention directed to the 
question of crystal strength and crystal weakness in 
Sir William Bragg s recent paper on crystal analysis 
(Supplement June 9 1923 p v) Mr Huggins con 
ceives however that the splitting of a crystalline 
structure occurs between an atomic kernel and a 
group of electrons or between two electron groups or 
two electrons m a pair rather than merely between 
two atoms or planes of atoms A simple illustration 
is seen in the two dimensional diagram of bismuth 
structure in frig 7 The risk that we run— wo who 
are not gifted with transcendental powers of intro 
spection — seems to he m regarding the circular atomic 
nuclei and the smaller electron circles in such dia 
grams as known physical entities instead of as points 
at which something happens 

An Antarctic Meteorite —The latest to be issued 
of the scientific reports of the Australasian Antarctic 
Expedition 1911-14 (senes A vol 4 pt 1) is devoted 
to a description of the Adelie Land meteoric atone 
The finding on December 3 1912 about twenty pules 
west of Cape Denison of this small black object resting 
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on Antarctic snow was a remarkable chance How 
many tunes since its fall from the sides it may have 
rank beneath the surface by absorption of summer 
heat to be exposed again by ablation who can tell > 
The description by F L Stillwell and very detailed 
chemical analysis by P G W Bayly show that the 
stone which weighed originally af lb is an inter 
mediate hypersthene cbondnte containing about 
6} per cent of mckeliferous iron 

Hot Waves in the United States — The Scientific 
Monthly for August contains an article by Prof 
R deC Ward of Harvard Unisersity on Hot 
waves hot winds and Chinook winds in the United 
States rhe subject is dealt with scientifically an 1 
the meteorological aspect is rendered of considerable 
interest bs the graphic descriptions intro luced Hot 
waves or spells of excessive hot weather occur at 
irregular intervals and continue for varying periods 
of time they are somewhat common to the summers 
of the central and eastern United States A hot wave 
has not acquired the official definition similar to that 
attached to a cold wave The heat is caused by the 
southerly and south westerly winds that prevail m 
the front of a weak cyclonic lepression as it moves 
slowly eastwards across the northern tier of stites 
and the air coming from wanner latitudes caus<s 
high temperatures accompanied by 1 lgh humi lity 
and generally hazy skies Under the high and power 
ful sun the thermometer may rise well into the jo s 
and even to loo 0 T The night is likely to bring 
little relief except in the mountains on 1 on the coast 
and the minimum temperatures are often over 70° T 
Occasionally two or even more hot waves come in 
succession with little interruption A prolonged hot 
wave is commonly accompanied by drought Hot 
waves are most pronounced in J uly but they are often 
severe m August and September and maturing crops 
are often injured A detailed description is given of 
Chinook winds which an distinctly of the / An type 
and are commonly experienced along the eastern base 
of the Rocky Mountains in these a nso of tempera 
ture from below zero to 40° F or 45" F m a few hours 
is sometimes expenenced 

Fffect of Wind Direction at Jerusalem — The 
Ministry of Public Works Egypt has recently issued 
a discussion Physical Department paper No 10 by 
Mr S Knchewsfcy on Effect of wind direction on 
temperature and humidity at Jerusalem The 
author quotes Biblical passages showing the effect of 
the different winds of Palestine He also refers to 
modem information by Dr Chaplin who made 
meteorological observations at Jerusalem from 1861 
to 1883 Statistical research is now made by the 
author using observations from 1896 to 1913 by the 
Deutsch PaMetma Verem published in the Wiener 
Met Jahresbenchte Observations arc used for 7 
13 and a I hours dailv The north wind which has 
been described as cold only causes the mean tempera 
ture to be lower in the winter than when winds are 
blowing from other directions m other seasons of 
the year the mean temperature of this wind is above 
the nor mal as d rule north winds are rare The south 
wind is more rare than the north wind and it seldom 
blows m summer it is chiefly in spring that a south 
wind is warm The east wind is reputed to be hot 
and very dry its humidity is always below normal it 
is rare in summer but very frequent in winter The 
oast wmd is the principal factor of drought and it 
generally raises the mean temperature above normal 
especially in spring when the desert winds turn into 
Sirocco The west wind is damp as naturally as the 
desert wind is dry it is the most important wind of 
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Palestine and supplies water vapour which produces 
nun or dew the west is the most frequent wind 
throughout the year The west wind is the real 
factor of coolness in spring summer and autumn 

Iue Accuracy of Visual Observation and 
Measurement — The effect of the physiological 
properties of the eye on the accuracy of measurement 
is considered in a comprehensive paper bv Dr H 
Hirtndge appearing in the Philosophical Maganne 
for July On purely optical grounds it is deduced 
that for white light and a 3 mm pupil the images of 
two objects formed on the retina must be separated 
bv 2 9 m in ordor that they shall be resolved by the 
oyc The sue of the foveal cones imposes a histo 
logical limit of 3 2 m in fair agreement with the first 
estimate The limit to the resolvmg power obtained 
by actual experiments is not very Imerent from this 
figure results varying between 3 6 m an 1 4 6 m being 
obtained bv using test objects of various types An 
mprovement of roughly 13 per cent his been ob 
tamed by substituting pure green light for daylight 
lie visual acuitv of the eye for the positions and 
n vements of contours is nearly ten times greater 
tl in it is for the resolution of d nble points ana lines 
hor the movement of a contour to be perceived it 
1 lust cause a cone on one side of the edge of the image 
to receive an appreciably stronger stimulus and that 
n the other an appreciably weaker one than before 
The acuity of the eye will therefore dep nd less on the 
diameter of the cone than on its ability to perceive 
small changes in light intensity V inous types of 
line ir measurements are considered in tetail The 
metho 1 of coincidences as in the measurement of an 
object by a scale and vernier is found by experiment 
to give very accurate results The error m the setting 
of the image on the retina is less than o 76 j* corre 
spon hug to 10 seconds of arc Ihe interpolation 
method of measurement as used in the slide rule is 
n uch less accurate The errors to which these 
methods are hable are discussed by Dr Hartndge 
and the means of avoidmg them is described Atten 
tion is also directed to the contact method of measure 
ment and to measurements of depth and distance 
colour and intensity 

1 ullkr s Earth — A survey of the fuller s earth 
in lubtry appears in the Chemical Trade J nmol for 
July 27 The two main producers of this mineral 
are America and England the whole production of 
the latter country coming from Somerset and Surrey 
The article gives a critical survey of the properties 
applications and preparation of the mineral for the 
market 

Thf Finstein Dispiacbment of Solar Lines — 
Accor hng to Einstein s relativity theory each line m 
the spectrum of an element on the sun should be dis 
placed towards the red from its position for a ter 
restnal source by an amount equivalent to an increase 
of its wave length of two parts in a million In tike 
Junt issue of the Journal de Physique M F Croze 
re vie vs the experimental evidence available and 
shows that though displacements of the order required 
are observed they do not follow the prescribed law 
but vary with the intensity of the line and with the 
point on the sun from which the light originates 
Ihese deviations cannot be explained by the influence 
of pressure at the sun nor by the Dflppfer effect The 
author u disposed to regard them ss due to anomalous 
dispersion in the atmosphere of the sun as suggested 
by juhus, and hopes to teat this theory quantitatively 
by means of the observations now being made at 
Mount Wilson 
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The Liverpool Meeting of the British Association 

Proc ra muds ok the Sections 


meeting to be held at Liverpool on September 12 19 
show that the meeting will be of decided scientific 
importance and interest It will be noticed that a 
number of distinguished men of science from abroad are 
attending the meeting and taking part in discussions 
We are indebted to the Recorders of the Sections 
for tho subjoined outline of arrangements made for 
sectional papers joint discussions lectures excur 
sions and other means of recording progress and 
promoting critical consideration of methods results 
and principles 

Section A (Mathematics and Physics) 

The proceedings in Section A this year give promise 
of being exceptionally interesting and \aluable 
mainly because an unusually large number of dis 
languished foreign visitors are expected to take part 
Several countries will be thus represented F ranee 
America Denmark and Holland In addition to 
this Canada will have representation m the sectional 
president Prof J C McLennan whose address on 
* The Origin of Spectra will form an opening for a 
senes of papers on cognate subjects The Corre 
spondence Principle by Prof N Bohr Remarks 
on Quantisation by Prof P Ehrenfest and The 
Structure of Atoms and their Magnetic Properties 
by Prof P Langcvin whose promised visit will 
compensate for his inability to attend last year on 
account of illness These papers will be taken on 


there will be a discussion jointly with the Sections 
of Chemistry and Engineering on Cohesion and 
Molecular Forces to be opened by Sir William 
Bragg This will be followed by a paper by 
Prof C G Darwin — who has just returned from 
Pasadena — in which he will describe the important 
recent work of Prof A H Compton on the scattering 
of X ravs The remaining principal item on the pro 
gramme will be a sectional discussion on The 
Spectra of the Lighter Elements on Tuesday 
September 18 Thu. will be opened by the president 
and contributions will be made by Prof Bohr and 
Prof A Fowler and probably Prof R A Millikan 
Among the individual papers which will be read 


The Effect of Weak Magnetic Fields on the Polansa 
tion of Resonance Radiation and Mr G Stead and 
Miss B Irevelyan on The Production of Tnatomic 
Hydrogen 

There will be papers on meteorological subjects by 
Capt D Brunt and Mr F J W Whipple and one 
by Dr A T Doodson on tides in relation to meteor 
oiogy Papers relating to the mathematical rep re 
aeatation of experimental results have been accepted 
from Mr 1 Smith Prof H Levy and Mr H W 
Moore 

Ihe afternoon of September 14 will be devoted to 
demonstrations including Mr W M Mordey a 
alternating magnetism experiments and Mr S G 
Brown s F renophone or friction operated loud 
speaker 

Section B (Chemistry) 

The programme of Section B covers a wide range 
of subjects The president Prof F G Donnan will 
deal with the physical chemistry of interfaces and the 
same subject will be followed into detail in a joint 
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discussion between Sections B and I on membranes 
A second joint discussion has been arranged with 
Sections A and G the subject being cohesion and 
molecular forces This will be opened by Sir William 
Bragg Dr Roscnhain and Dr A A Griffith and an 
attempt will be made to bring together the physicists 
the metallurgists and the engineers m a consideration 
of the processes of rupture of metal test pieces and 
similar matters 

There will be a group of papers on the theory 
of the atom Prof G N Lems opening with an 
account of the chemical applications jrfthc quantum 
theory followed by Dr SidgmcE the Bohr 
atom and the Periodic Law Dr Coster treating 
the same subject from the spectroscopic side Dr 
Hevesy will give an account of his most recent work 
on the chemistry of hafnium An echo of last year s 
discussion on photochemistry will be beard in the 
form of a note on the biochemical effect* of polarised 
light from Prof Baly a laboratory Dr E F 
Armstrong will open a discussion on enzymes to be 
contributed to by Dr K G 1 alk and there will be 
notes on certain new points in the chemistry of 
cotton and of rubber On the last morning of the 
meeting Senator Ginon Conti will give an account 
illustrated by slides of the progress now being made 
in Northern Italy in the use of volcanic steam for 
technical purposes 

Other papers deal with the formation of precipitates 
the functions of active hydrogen atoms in organic 
compounds and the nature of the alumrno silicates 
Liverpool being an important chemical centre there 
will be a number of excursions of special interest to 
the Section 

Section C (Geology) 

The Sec tic n mil meet under the presidency of Dr 
Gertrude I Elies whose address will be entitled 

Evolutional Paleontology in relation to the Pal® 
ozoic Rocks and will by her desire bo followed by 
a discussion Local geology will figure largely m the 
programme Prof Boswell will give an address on 
the geology of the Liverpool district and Sir Aubrey 
Strahan will open a discussion on the changes m the 
geography of the district during Pleistocene and 
recent times and their possible bearing on the develop 
ment of ( h ester by the Romans and their total 
neglect of the now much superior waterway of the 
Mersey estuarj Other local papers are by Mr C B 
Travis on recent geological changes on the Northern 
Shore of the Mersey Estuary Mr T A Jones on the 
Middle Bunter sandstones and their pebbles and 
Miss M Workman on the Permian rocks of Skillaw 
Clough 

A discussion on metamorphism will be opened by 
Dr J S Oett 

Other papers include Prof Kendall on isostasy and 
the Pleistocene levels of Britain Prof Boswell on 
the geology of the East Denbigh Moors Prof 
Hicklmg on the tectonics of the Lancashire coalfield , 
Dr R J Sherlock on British rock salt deposits 
Mr G Slater on ice phenomena in Spitsbergen Mr 
K W Farle on the geology of the Windward and 
Leeward Islands ana Mr C P Chatwrn on a new 
gasteropod fauna from the Chalk 

Numerous excursions to places of geological in- 
terest will take place during the meeting including 
an examination of the Upper Ordovician and Lower 
Silurian rocks of the Vymwy district and a whole 
day excursion to Holywell and other parts of Flint- 
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Section D (Zoolooy) 

Prof J H Ashworth president of this Section 
will take as the subject of his address Modem 
Zoology its Boundaries and Some of its Bearings 
on Human Welfare 

In drawing up the programme of the Section 1 iver 
pool work in zoology oceanography and tropical 
medicine has been borne m mind The whole of 
Friday for example will be devoted to marine zoology 
comprising contributions from Dr Johs Schmidt of 
Copenhagen who will give a popular lecture on the 
scientific work of the Danish exploration steamer 
the Dana illustrated by cinematograph from Dr 
Mortemen and Mr Kramp both of Copenhagen 
from Prof Johnstone on Rhythmic Change m +ht 
Plankton from Prof Dakin who will discu«s thr 
theory of Piitter regarding animal nutrition and 
from Mr Storrow Dr Mane I ebour Mr Hardy Mr 
Carruthers Mr Clark and Mr Chadwick 

On Tuesd ly morning there will be a senes of papers 
bearing on the problem of the determination of sex 
the con tnbu tors being Dr Crew Prof Dakin and 
Mr Burfield Mr Huxley and Prof Carr Saunders 
Dr Heslop Harrison Mr J R Baker and Dr Parkts 
During one of the sessions Prof Hickson will open a 
discussion on the systematic position of the Nema 
toda and Profs MacBnde and Goodrich and Dr 
Bayhs will take part m the discussion Mr Huxley 
will give a semi popular lecture on the physiology 
of development in the frog Prof Ashworth will 
make a contribution on the lift cycle of Rhino 
spondium Prof Cole will explain some new points 
which he has brought to light in regard to the an itomy 
of Myxine 

Other contributors to the section il proceedings will 
be Mr T T Cunningham on the origin of adapta 
tions Prof Poulton on a new case of mimicry Dr 
Heslop Hamson on polyhedral disease in the 
v apourcr moths Miss Dorothy Jackson on the 
Biology of a Braconid parasite of the pea weevil 
Mr Peacock on parthenogenesis in saw flies Mr 
Speyer on complex Aphid life histones Mr Hewer 
on colour changes in the common frog Dr 
Baylis on the host range of parasitic nomatodcs 
Prof Blacklock on two tropical disease carrying 
flies Prof McIntosh on some points relating to 
polychaetes Mr Graham Cannon on the post 
nauphar development of an Esthend crust icean 
Dr Gro\ e on sexual congress in earthworms Miss 
Breeze on invasion of the tissues of the higher plants 
by protozoan parasites 

A whole day trip on the Lancashire and Western 
Sea Fisheries Committee 8 steamer the James Fletchtr 
should be of interest to marine biologists and a half 
day m Delamere Torest should prove attractive to 
entomologists 

Section E (Geography) 

The programme of Section F will open on 
September 13 with the address of the president 
Dr Vaughan Cornish who will speak on the 
geographical position of the British Empire Ihe 
remainder of the morning will be occupied by papers 
explaining the local geography of the I iverpool 
district Papers of this nature have been a feature 
of Section E for some years and have been appreciated 
by visitors from a distance In view of the location 
of this year s meeting endeavours have been made to 
secure contributions dealing with Imperial geography 
a question affecting the world wide interests of Liver 
pool MrO Hi Rishbeth will speak on Australian 
railway development. Miss B S Hosgood will discuss 
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r t War emigration from the British Isles and Mr 
H H Arden Wood will contribute a paper on the 
alluvial lands in India in relation to man and his 
activities Other papers include the historical geo 
graphy of Belgium by Prof L W Lyde the Alps of 
Chinese Tibet in which Prof J W Gregory will deal 
w ith the important results of his recent journey and 
the high plateau of Brazil by Mr R R W ills Rev 
W Weston will give a lantern lecture on the influence 
of ge i graphical environment on the characteristics of 
the Japanese and Prof J I Myres will lecture on 
the Marmora region Two joint discussions have 
been arranged with Section II on the place of man 
and his environment in the study of the son il sciences 
which will be opened by Prof J L Myres and with 
Section L on geography as a basis fir a general 
science course which will be opened by Sir Richard 
Gregory Several excursions of geographic il interest 
have l>een arranged and there will be an exhibition 
of maps of the district prepared by members of the 
I iverpool Regional Survey Association 

Section G (Engineering) 
lhe subject of the presidential address in this 
Section is Transport and its Indebtedness to 
Science a new departure is being made by devot 
ing the remainder of the morning (tnd ly September 
14) to papers on varirus br inches of the same subject 
by experts in these several branches Mr llemman 
of the Daimler Co will deal with roul trxnsport 
Mr Wall of I iverpoo with sea tianspoit Mr 
OBnen oftheLM and S Rly with rail tiansport 
and Gen Sir Sefton Brancker with air transport 
On the morning of Ihuraday September 13 
Section G joins with Sections A and B in a discussion 
on Cohesion and Molecular lorces In the after 
noon a joint discussion is being held with the Psy 
cholpgy Section on the subject < f Vocational Tests 
in the Engineering Trades to be opened by a paper 
bv Messrs Fleming and I rocklehurst of the Metro 
politan \ tekers h lectrie C 1 
Monday September 17 is being devoted mainly 
to papers on mechanical and general engineering 
while most of the papers on electrical engmeenng 
will be read on Wcdncsdiy September 19 Tuesday 
morning begins with a joint discussion with the 
Education Section on 1 he Teaching f Dynamics 
opei cd by Sir J B Henderson the rem under of the 
morning is to be devoted to the report of the com 
mittec on complex stresses w hieh inclu les a number 
A important papers by various members of the 
committee 

Among the papers to be real on Monday and 
Wednesday are the follow mg I he conservation and 
control of our national water resources by Mr J 
Pirry the recent developments m excavating 
machinery by Mr Barnes of the Ruston Hornsby 
Co smoke abatement by Mr Kershaw the 
elcctnc propulsion of ships by Mr Cljugh of the 
British I homson Houston C j and high power 
niercurv rectifiers by Mr Morrison All these jiapers 
deal either with subjects of great importance at the 
moment or with those on which great advances have 
recently been made 

Cipt Slee of the Marconi International Marine 
Communication Co will describe the rei ent develop 
ments in the application of wireless telegraphy to 
shipping and Mr Scott Taggart will read a paper 
on receiving apparatus for broadcast reception 
l’rof W M Thornton will read a paper on the 
mechanism of gas ignition and will describe a new 
method of lighting coal mines which greatly reduces 
the danger of explosion 
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Dr T * Wall will describe a new type of induction 
motor which although of the squirrel cage type has 
many of the advantages of a slip nng motor Prof 
W irchant will read two papers one on a method of 
tmprc ving the wave shape of an alternator and the 
sther on the triple frequency currents which occur 
m the earth return of three phase cables A paper 
on water turbines is being read by Dr H Mawson 
snd another on the strength of forked connecting rods 
by Mr W J Kcarton 


Section H (Anthropology ) 

Mr Percy F Newberry s presidential address to 
the Section will be on Egypt as a Held of Anthro 
?ol gical Research and wul deal with the origins 
of Egyptian civilisation showing that its elements 
vre not all native to the soil Mr Newberry wall also 
leal inter alia with aspects of Egyptian culture in 
opening a discussion on ' 1 he Origin t f Domesticated 
Rants an 1 Animals A second organised discussion 
n a joint session with the Geographical Section will 
leal with The Place of Man and his Environment 
n Sociological Studies to be opened by Prof J L 
Vfyres Sir Arthur Ev ins will emlxody in a con 
uaeration of Crete as a Stepping stone of Farly 
culture some extremely important discoveries 
recently made by him m that island Me hterranean 
irchTology will also be represented by two com 
mumcations from Mr Stanley Casson on The North 
iCgtan Coast in the Bronze Age and Prehistoric 
sites in the Dar lanclles and Bosporus 

In British archaet logy several papers will deal with 
Welsh prehistory including a general survey by 
Prof H J hlcure and an account of The Hill 
forts m North Wales and their Historical Back 
ground by Dr R F Mortimer Wheeler Prof E 
Ekw ill of Lund University will discuss The Early 
History of Lancashire in the Light of its Place 
names 

In ethnography Mrs Scoresby Routledge in 

Mangarevan hoik lore will give an account of 
some results of her recent expedition to the Austral 
Islands and Mangarcva Mr E Torday will describe 
the methods of natn c traders in Central Africa and 
will give an account of Hungarian folk music with 
instrumental and vical illustrations Mr Torday 
has ilso arranged for a band of Hungarian gvpay 
musicians to perform at an evening soiree This will 
give id led interest to Dr John Sampson s paper on 

The Origin and Farly Migrations of the (‘ypsiea 
The Near East wall also be represented by Baron b 
Nopsca s account of House building and House 
Implements in Northern \lbama Among a number 
af other interesting communications space will per 
mit mentir n only of an account of the culture of the 
»tone using peoples of Central Celebes by Dr A C 
Kruyt who has recently returned from an expedition 
of scientific investigation in that island 


Section I (Physioiogy) 

The scope of Section I comprising as it does 
physiology histology experimental pathology ex 
penmcntal biology and i good deal of biochemistry 
is very wide as the list of papers shows The 
presidential address by Prof G H T Nuttall on 
Symbiosis in Animals and Plants is a good ex 
ample of this broad outlook One of the most 
attractive items on the programme is a lecture on 
Insulin and its value m Medicine by Prof j J R 
Maclcort who has been closely associated with this 
remarkable discovery of the treatment of diabetes 
made in his laboratory in Toronto by Prof Banting 
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and Dr Best On the medical side there are also 
papers by Dr S Monckton Cope man of the Ministry 
of Health on Diet and Cancer by Prof J M 
Beattie on The Action of Finely Divided Particles 
of Slate etc on Toxins by Prof H E Roaf and 
Dr F W Edridge Green on colour vision and by 
Dr M C Grabham on Dental Canes at Porto 
Santo 

The more academic aspects of physiology are re 
presented by papers by Prof H Zwa&rdem&ker of 
Utrecht on 1 Bioradioactivity and Humoral Environ- 
ment Prof R Magnus of Utrecht on The 
Action of Carbon Dioxide and Adrenaline on the 
Bronchi and Pulmonary Vessels Prof H E Roaf 
on The Analytical Mechanism of The Cochlea 
Prof T S Macdonald and collabmfMhra on the 
physiology and energetics of walking Prof J S 
Macdonald and Dr h A Duffield on the physiological 
cost of cycling Dr W Waller on the T Red Blood 
Corpuscles and Prof C Lovatt Evans on the 
Contraction of Plain Muscle 

The more physical and chemical side will take the 
form of a discussion with the Chemistry Section of 
The Physico Chemical Properties of Membranes in 
their Relation to Physiological Science and papers 
by Dr S C Brooks (representing the Amencan 
Association) on The Electrolytic Conductance of 
Micro Organisms Dr E B R Pndeaux on 
Membrane Potentials Mr T C Angus on A 
Recrrding Katathemometer Prof W Rimsden 
on Coagulation of Albumin at free Surfaces 
Prof W Ramsden an! Mr J Brooks on Factors 
determining which of Two Liquids form the Droplets 
of in Emulsion Prof W Ramsden on Adsorp 
tion Tilms Dr R Coope and Prof W Ramsden 
on clinical chemical tests and Prof H E Roaf on 
The Oxygen Content of Methacmoglobm Some 
of these w ill be of the nature of demonstrations and 
histology will be represented by a cytological demon 
stration by Prof Charles E Walker and Miss F M 
Tozer 

Section J (Psychology) 

The psychological topics to be discussed this year 
in Section J are in the main similar to those pre 
sented last vear at Hull A large number of the 
papers have a definite and practical bearing on 
education and industry Special stress is placed in 
several papers on the importance of individual differ 
ences This is explicitly so in the presidential address 
by Mr C Burt entitled The Mental Differences 
between Individuals — with special reference to Applied 
Psychology in Education and Industry 
The connexion between psychology and other 
sciences is again clearly shown by the titles of the 

i omt discussions With Section F (Economics) The 

ntcr connexions between Economics and Psychology 
in Industry will be discussed and an endeavour 
made to study the psychological factors entering 
into the economic field With Section G (Engineer- 
ing) Vocational Tests for Fngraeenng Trades 
will be described With Section I (Education) 
The Delinquent Child will be studied — the papers 
dealing largely with a classification of the com- 
moner delinquencies according to their psychological 
nature 

A glance at the programme shows that there are 
two topics of great interest both to education and to 
industry which receive special treatment namely, 
(1) vocational guidance and vocational tests (a) 
mental efficiency and fatigue Important m this 
connexion will be the results presented by research 
workers of the National Institute of Industrial 
Psychology notably m a paper on The Conception 
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of Fatigue/ by the director of the Institute Dr C S 
Myers 

.In addition to the sessional programme a series of 
afternoon lectures and lecturettee have been arranged 
and a Citirens Lecture entitled Skill m Work and 
Play will be given by Prof 1 H Pear 


Section K (Botany) 

This Section will meet under the presidency of 
Mr A G Tansley whose address will deal with 

The Present Position of Botany Most branches 
of botany are well represented m the programme 
and as in recent years papers of a cognate nature 
will be grouped together so far as possible The only 
joint discussion arranged this year is one on Virus 
Diseases of Plants in which sections K and M will 
meet This discussion will be opened by Dr Paul 
Murphy who will be followed by Prof H M Quanjer 
the eminent Dutch investigator of these curious 
maladies One morning session will be devoted to 
morphological problems including papers by Dr 
D H Scott and Prof I ang on the organisation of 
vascular plants considered in the light of fossil 
history Prof Seward will speak on the Cretaceous 
floras of Greenland Plant physiology will again 
be strongly represented among others by Dr I T 
Blackman on Oxidation and Respiration bj 
Prof Dixon on the Fxtraction of bap by means of 
Compressed Air and by Prof V H Blackm m and 
his colleagues on The Effect of Electric Currents 
on Plant Growth A discussion will take place on 
The Effect of Soil Sourness on Plants m which 
most of the chief British ecologists will tike part 
There will be a considerable number of papers on 
cytology and mycology also communications on 
floral morphology by Miss Saunders and Prof J 
McLean Thompson In addition a large number of 
papers of a miscellaneous nature will be presented 
The popular lecture will be given this year by Dr 
W L Balls on the appropriate subject of Cotton 
Several interesting excursions have been arranged 
including visits to the West Lancashire sand dunes 
and to Ingleborough As in the last few years 
opportunity will again be afforded for the display of 
botanical specimens of special mtcrest in one of tlic 
rooms of the Section 


Section L (Educational Science) 

The president of the Education Section for the 
meeting at I iverpool is Dr T P Nunn principal of 
the London Day Training College who is taking as the 
subject of his address 1 he Fducation of The People 
following the examples of his two predecessors Dr 
Nunn wishes -the address to be followed by a dis 
cussion and tKis will be opened bv Prof Campagnac 
The first paper on Thursday September 13 will be 
read by Prof O J asperse n of Copenhagen a scholar 
of wide reputation upon Grammar ana Logic and 
a large audience is expected to hear him The 
morning of Monday September 17 will be devoted to 
> l®mt meeting of psychologists and educationists 
to discuss the subject of The Delinquent Child 
the chair at this meeting will be taken by Mr C 
tf art psychologist to the Iondon County Council and 
1 resident ol the Psychology Section who has made 
j stud y of the problem he will be followed 

‘'Dr Gordon of Bath Dr Potts and Miss Crossland 
is discussion which arises out of that upon psycho 
dialysis last year at Hull is expected to be one of 
the most popular of the meeting On the afternoon 
hLcuJ?™ 0 any there will be a joint discussion with 
ine section of Geography on geography as a basis for 
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a general science course The report of a committee 
appointed last year upon this subject will be pre- 
sented 

[ On Tuesday September 18 Bishop Wclldon Dean 
of Durham will raise the question in a paper as to 
how far the \ alue of education in elementary schools 
has corresponded with the increase of expenditure 
upon it and it is probable that a very miniated 
discussion will follow the paper 
Durmg the past two years sever il Sections have 
tried the experiment of having semi popular lectures 
in the afternoons The Education Section is follow 
mg this example at Liverpool with a piper upon 
The Education of Children in Music by Dr C b 
Grundy who will be assisted b> 1 full professional 
orchestra kindly irranged by Messrs Rushworth and 
Dieaper of J iverpool There will also be 1 p iper by 
Miss Margaret Lincrt upon Rhythmic Dancmg 1 
lllustr ited by a demonstration Each of these papers 
will be re id at 5 o clock tht fonner on the Thursa iy 
the littei on the Tuesday afternoon 

Other topics to be considered ire educition and 
business life the older children in elementary bchools 
litciary appreciation in elementary schools and the 
te u lung of dynamics 


Slction M (AgricUlpurl) 

The meetings of Section M will be held under the 
presidency of Dr C Crowther principal of the Harper 
Ad ims Agricultural Colltge whose iddresb on Science 
and the Agricultural Crisis will be given in the 
morning of Ihnrsday September 1 j Two pipers 
from Dr Stenhouse Williams and his co workers at 
the National Dairy Research Institute it Reading will 
precede the president s address \ftcr the address 
Mr Hay will read a paper on agricultural economics 
and the development of agncultunl educitien 
On Fndiy September 14 the work of the Section 
wall begin with two p ipers on fnt fly problems by 
Dr Fryer and Mr N Cunhffe and these will be 
followed by a joint discussion with Sectioi F (Fco 
nonius) m which the subject will be The Lconomic 
Out'xk for British Agriculture The speakers in 
this discussion will include Mr Forrester and Mr A 
W Ashby 

On b iturday it is proposed to visit the I actose 
Factory at Haslmgton and typical cheese making 
f irms of that area later m the daj 
The following Monday morning will be devoted to 
papers deabng with problems of interest from the 
side of physical science The local sectional secretary 
Mr E Rideout will speak on the soils of Wirral and 
Prof S\ en Oden of Stockholm on his apparatus for 
the mechanical analysis of soils Different ispects of 
the soil water md of the soil solution will be dealt with 
b> Mr F \ Fisher of the University of Leeds and 
by 1 rof Hoagland and Prof Burd of the University 
of California In the afternoon an excursion will lie 
mode to farms of the Wirral peninsula 

The (.onchiding day of the meeting will be devoted 
to 1 discussion with Section K (Botany) on the virus 
diseises of plants at which the principal speakers 
will be Dr Murphy Dr Quanjer and Dr Bncrley 
followed by a paper by Mr G D Miln of Messrs 
Gaitons on the commercial value of indigenous 
strims of pasture grasses Mr Atkins and Mr 
Fenton will discuss the relation of soil acidity to 
the natural distribution of cert am pasture plants 
The work of the Section will conclude with a visit 
to Messrs Gartons seed establishment at War- 
rington which should form a fitting conclusion to 
what promises to be a section 1 meeting of exceptional 
interest 
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The Hydrogen Molecule 


By Prof H Stanley Allen 


M ODI IS for th« representation in 1 elucidation of 
physical phen imen 1 have played an important 
part 1 i the advancement of science Mathematicians 
who employ the metho 1 kniwn as the ignoration 
of co or linates may be satisfied with either a kinetic 
or a static mo lei for in atom or a molecule but the 
physicist and especially the chemist will as a rule 
prefer a static model Sir J J Thomson 1 has done 
much to l ridge the gap between chemistry and 
physics by making a serious attempt to show how 
on the electronic theory of mitter atoms may be 
lmked together to form the stable system which 
constit ites i molecule lo ivoil the difficulties 
mherent in the view th it the electrons are in orbital 
motioi he is led to postulate a more complicated 
law of force than thit cf the inverse siiare of the 
distance I or example he consi lers the result of 
assuming a repulsion varying inversely as the cube 
of the distance superposed on the or unary electro 
static attraction between i positive charge and an 
electron Such i law of force m »y le adjusted to 


unit that is the one hundred millionth part of J 
centimetre The distance between the centres of the 
spheres is o 531 A U with an error of perhaps one or 
two units m the third significant figure No physical 
meaning is to be attached to the size of the spheres 
themselves 

In a paper published by the Physical Society of 
I ondon * the writer has pointed out that a force 
of exactly the type required in I angmuir s theory 
13 provided by the quantum mechanism described 
by Prof F T Whittaker* Thus a static aMfenay 
be obtained by transferring the motion of the electron 
in Bohr s atom to the rotation of a magnetic wheel 
m the quantum mechanism The question en 
suggested itself whether it might not be possible to 
obtain a static model of the nylrogen molecule by 
endowing the nucleus or the electron with a magnetic 
wheel After considering vinous possible cases of 
this kind which gave models not differing greatly in 
scale from what might be expected on experimental 
grounds it appeared that the simplest and probably 



meet the requirements of the quantum theory Dr 
Irving 1 angmuir ■ lias shown that a n odel of a static 
hydrogen atom may be obtained possessing many of 
the properties of the Bohr atom with its circling 
electrons if it be assumed that in addition to the 
Coulomb force between charged particles there exists 
a quantum force given by 


r 


’-(»)■ 


acting between an electron (mass m charge e) and 
a nucleus In tl is formula » is an integer and k is 
Planck s constant When the electrostatic ittraction 
e'/r* between electron and nucleus is balanced by the 
repulsion lue to the quantum force the stationary 
electron is in stable equilibrium at a distance from 
the nucleus r a, where 



which is the radius of a circular orbit m Bohr s theory 
of the h\ drogen atom When n 1 we obtain the 
normal hydrogen atom represented m Big 1 (a) m 
which the black ball stands for the positive nucleus 
or proton the white ball for the negative electron 
The scale above the model represents one Angstrom 


4 * p 510 1921 
18 p 104 1921 
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the most accurate results were obtained by postulating 
the existence of a qu intum force of the kina 
introduced by Langmuir but exerting repulsion or 
attraction accorling to the sign of the electrical 
charges between which the force acts It will then, 
be assumed tl at in addition to the electrostatic 
force e* r* between elementary charges there exists 
1 quantum force 


which is repulsive for unlike charges but attractive for 
like charges 

Before considering the configurations obtained on 
this basis it wall be well to recall the model of the 
hydrogen molecule devised by Prof Bohr This is 
represented in its most stable form in Tig 1 (6) on 
the same scale as was employed for the hydrogen 
atom Ihe two electrons (white balls) spin rouna in 
a circular orbit m a plane bisecting at right angles 
the hue joining the hydrogen nuclei The elections 
which are always at opposite ends of a diameter of 
the circle have each an amount of angular momentum, 
nhl 2r determined by Nicholson s quantum condition 
It is easy to show that an electron muBt be at the 
vertex of an equilateral triangle having as its base the 
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line joining the nuclei the length of the base being 
1 10070. 

It is generally admitted that while the Bohr atom 
as able to account quantitatively for the phenomena 
associated with it the Bohr molecule is fir from 
satisfactory If a quantum force act between 
each pair of the four electnc charges which constitute 
the neutral molecule it is possible to replace Bohr s 
model of the hydrogen molecule by a model with 
the electrons at rest relatively to the hydrogen nuclei 
Various configurations of equilibrium are theoretically 
possible but not all of these are stable The most 
Stable configuration from the point of view of 
ordinary statics appears to be that in which the 
nuclei and electrons are situated at the corners of a 
square with the nuclei at the ends of one diagonal 
and the electrons at the ends of the other The 
length of a diagonal is 1 6407a. When » i the 
length of a diagonal is o 871 Angstrdm units an 1 this 
case is illustrated in Tig 1 (e) Another configuration 
agrees exactly with that obtained from Bohr *• theory 
and is shown in Tig 1 (6) but the electrons are now it 
rest instead of in circular motion In a third con 
figuration the positions of the charges are similar 
but the positions of the black an 1 white balls must 
be interchanged 

It is possible that such configurati ns might exist 
for a time side ly side oo$T such a josslilitv is 
suggestive in connexion with the varied values some 
times found in determinations of toms ition potent xls 
When collisions bt tween gascoi s moltcules are taken 
into consideration it is not easy to say what would 
be the most probable configuration in tl e final dis 
tnbution It is certainly instructive to find sich a 
possibility of different configurations in the case of 
the simple hyirogen molecule an 1 points to the 
necessity of guarding against too ngi 1 an mteq reta 
tion of the phrise gaseous molecule in speaking 
of more complex gases whether elements or com 
pounds 

The actual existence of a positively ch irged hydrogen 
molecule is demonstrated in experiments by Sir 1 J 
Thomson and Dr Aston On the present hypothesis 
a stable configuration is obtained by placing the 


single electron at the middle point of the line joining 
the atomic nuclei In the one quantum state the dis 
tance between the nuclei is 1 39 A I) as m Fig 1 (<f) 
The ionisation potential for the complete dissociation 
of the charged molecule is 17 34 volts as against 
11 87 volts on Bohr 8 theory This should serve to 
discriminate between the two theories 
A possible configuration mav be suggestel for a 
neutral tnatomic hydrogen molecule H, in which 
the nuclei and electrons are situated at ll tern ate 
comers of a regular hexagon (lengtl of side o 623 A U ) 
Some of the more important n mier cal data are 
collected in the following table full details will 
appear m a piper in course of publication in the 
Proceedings of the Roval Society of F dinburgh 


Taj ib I 



I hi ionisation j otentials calculate 1 from the vol jes 
of W in the t il le are m mo ler itely good agret ment 
with the experimental results A more exacting lest 
of tl e acc iracy of s ich a model is to be expected from 
a study of the wave lengths of lines m the si con 1 lry 
spectr im of hydrogen Fven though the numerical 
values quoted may have to bo mofified it may be 
claimt I th it it is now possible t j postulate a hydrogen 
molecule in which the electrons ire it rest insteil 
of m orbital motion It is obvious that the principles 
hero employed miy be apphel to more complex 
atomic and molecular systems 


The Liverpool Observatory (Bidston) 


A FTLR a career of eighty years during which the 
a*. Liverpool Observatory has fulfilled the purpose 
for which it was designed the Mersey Docks and 
Harbour Board which is responsible fir its support 
and management has decided that the time has 
arrived when the usefulness of the institution might 
be increased by directing its energies into channels 
additional to thou originally contemplated It may 
be recalled that the chief objects sought m establish 
mg an Observatory in Liverpool were the commumca 
tion of accurate tune to the Port and the rating of 
chronometers The action of the British Association 
at the Liverpool meeting in 1837 contributed largely 
to the adoption of the necessary measures the meet 
ing in 1923 might give similar encouraging support to 
the widened programme now under consideration 
The Mersey Docks and Harbour Board considers 
that the facilities which the Observatory affords for 
the advancement of knowledge and diffusion of 
silence and learning might be increased if a closer 
urnon could be established with the University As a 
preliminary measure it is suggested that the future 
administration and working of the Observatory may 
be advantageously entrusted to a jomt committee of 
the Board and University each nominating five 
members This joint committee has now bqen 
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ippointe 1 the Board s representatives being Mr 
C I lvingston Mr II F hemic Col H Concanon- 
the M inne Surveyor an 1 W iter Bailiff the lirector 
of the Observatory and the University nominees 
Mr C Booth Prof Johnstone Piof Proudman and 
Ir f Wilberforce 

Ihe Dock Board and the University are actuated 
by 1 desire to effect an intimate connexion between 
the recently constitute! lidal Institute the Obscr 
v itory and the department 1 f the Marine Surveyor 
The meteorological st itistica collected by the Observa 
tory are useful m extending the researches of the 
Institute m particular directions while the tidal 
measurements conducted by the Manno Surveyor 
afford the necessary means for testing the accuracy of 
prediction This closer co operation has the addi 
tional advantage of removing the inconvenience of 
overlapping 

By utilising the existing establishment as the 
nucleus of a geophysical observatory teaching could 
be combined with research — an extension which is 
not only feasible but eminently desirable None of 
the past activities need be abandoned The scientific 
centre would be maintainid unimpaired and its 
traditions continued The greater activity exhibited 
and the execution of an enlarged programme arranged 
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to meet modem requirements should appeal to the 
intelligence of a progressive community Meteorology 
would be followed on extended an I more original lines 
Magnetic observations w hieh unfortunately have 
never formed 1 part of the Observatory work would 
be actively pursued and the inconvenience occasioned 
bv the want of accurate magnetic constants removed 
lhe attention ilrcady given to seismomctry could be 
increased with advantage Classes are dow held in 


practical surveying and geodesy and these at present 
hampered by want of room and convenience oould be 
more fittingly accommodated 
There is a difficulty in finding the necessary funds, 
especially at this juncture but if a judicious pro- 
gramme 19 submitted to the attention of those capable 
of carrying it into execution the past history of 
Liverpool leads one to anticipate that even this 
obstacle will not be found insurmountable 


The Eleventh International Physiological Congress 


'M' AIIONAL congresses of a general scientific char 
ictcr like the British Association have been 
held in various countries for about a century but 
international meetings limited to a particular branch 
of science present greater difficulties and are of more 
recent date The disruptive effect of the Tranco 
Prussian war was long felt and the meetings of 
physiologists started on the initiative of Michael 
roster thirty five years ago were at first anxiously 
confined to the sm tiler countries like Switzerland 
an 1 Belgium In 1898 a Physiological Congress met 
at Cambridge but n i meeting took place in Germany, 
until that it Hei lelberg m 1907 After Vienna in 
1910 and Groningen in 1913 Paris was chosen as the 
next meeting pi ice but the regular succession was 
broken by the War The 1 ans congress w as indeed 
held in 1 1.0 but some nations who have ontributeel 
much to physiology were not represente l As Prof 
J 1 Johansson said in in impressive speech at the 
closing meeting of the congress held at Edinburgh on 
July 23 27 many will feci grateful to its president 
Sir Edwird Sharpey Schafer for the return to an 
earlier tradition It was indeed the truly inter 
national character of the Edinburgh meeting which 
contributed largely to its success I* or successful it 

certunly was both as regards scientific interest and 
personal relationships Some twenty nationalities 
were leprt sente 1 doubtless a record for physiologists 
and for Scotl in 1 if not for Britain I hi membership 
of 360 exceeded that of the very successful Groningen 
meeting (if ladies not engaged m physiological studies 
be deductc 1) 

As regards the programme the customary informal 
reception was hell on the Monday evening by Sir 
Fdward and I ady Sharpev Schafer in the Old College 
of the University At the opening meeting on Tues 
day morning July 24 addresses of welcome were 
delivered by Capt Walter E Elliot for the Govern 
ment by the fit Hon Sir 1 homas Hutchison I ord 
Provost of the City and by Sir J Alfred Ewing 
Principal of the University Prof J J R Macleod 
of Toronto delivered a lecture on insulin Then 
followed a panoramic photograph of the whole con 
grcs« The Lord Provost and I ady Hutchison held 
a largely attended reception in the evening and two 
days later the Congress visited the Scottish Zoological 
Park for the rest it was occupied with a crowded 
scientific programme of about 200 communications 
which were given concurrently in three lecture rooms 
with additional labor itory demonstrations m the 
afternoons 

Tta* so called New University Buildings which 
mainly constitute the Ldinburgh Medical School were 
not planned verv satisfactorily and are not entirely 
up to date but they possess at least one advantage 
they form a compact whole round a central quad 
rangle and this feature was of great value for a meet 
ing like the piesent one The lecture rooms and 
other resources of several contiguous departments 
were simultaneously available An indicator in each 
lecture theatre kept continuously up to date an 
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nounied what papers or experiments were in progress 
m the other rooms Occasionally thmggmmumca- 
tions and their polyglot discussion took ffiore than 
the 15 minutes allotted to each and not all the 
36 chairmen were sufficiently strict but m the 
end the programme was completed without serious 
delay 

In addition to the opening lecture on insulin by 
Prof J J R Micleod two other addresses were 
given to the whole congress Prof Ch Richet of 
Pans spoke on I es votes de la connaissance a litres 
que les voies sensonelles £tude de physiologic ex- 
pdnmentale and at the closing meeting a paper by 
Prof I P Pawlow of Petrograd on The Identity 
of Inhibition as a Constant 1 actor in the Waking 
btate with Hypnosis and Sleep was read in English 
by his son Prof W P iwlow On the conclusion of 
this paper describing recent experimental work on 
conditioned reflexes the enthusiastic audience rose to 
its feet to applaud the veteran phv biologist whose 
p irticipation m the congress was almost prevented by 
the refusal of a British visa on leaving New York 
Permission to land at Southampton (instead of 
Cherbourg) was however obtained by wireless telo- 
graphy during the voyage through the enterprise of 
an Ameiican colleague and fellow passenger who 
communicated with an English physiologist 

At the closing meeting an invitation to meet in 
America was conveyed by Prof A J Carlson of 
C hicago as president of the American Physiological 
Society and an international committee was ap- 
pointed to consider the possibility of accepting it 
and should the economic obstacles prove too great, 
to select another place for the meeting in 1926 

It is naturally difficult to single out for individual 
mention here 1 few of the numerous communications 
abstracts of which were issued in advance arranged 
alphabetical in book form They will appear later 
as a supplementary number of the Quarterly Journal 
of Experimental Phistology On the first afternoon 
the section dealing with insulin attracted the largest 
audience here F G Banting and C H Beat of 
Toronto reported that they had found insulin m 
normal rabbit s blood one unit for about 30 c c In 
the vitamin meeting held at the same time it was 
en lent that the subject is attracting more and more 
attention on the continent K Hotta a Japanese 
investigator working at Frankfort described how the 
characteristic convulsions of pigeons fed on polished 
nee may be entirety prevented by feeding with 
cholesterol In yet another section W R Hess of 
Zunch reported on the plans for founding a station 
for high altitude research near the terminus of the 
Jungfrau railway (about 11 soo feet above sea level) 
The peculiar advantage of this site is its- ready 
accessibility as compared with the Mosso laboratory 
on the Monte Rosa which can only be reached 
with difficulty and during a very limited period of 
the year 120000 francs have already been sub- 
scribed and a further sum of 100 000 francs is con- 
sidered necessary Thu Swiss station u not intended 



MATURE 


343 


*v ss*ri*m f$*5j 

* »■— 

.Only for biological work but fclso for meteorology physiological standardisation of drugs met under the 
climatology astronomy etc auspices of the League of Nations at Edinburgh just 

Among the demonstrations one by A N Richards before the congress pharmacology was well repre 
and J T Weam of Philadelphia attracted much sented At the congress J J Abel and C A Rouiller 
attention They showed how to collect glomerular of Baltimore described the further purification of the 
filtrate by insertion of a very fine capillary into oxytoxic principle of the pituitary which they have 
Bowman s capsule in the frog The crowded labors now obtained as a substance winch is 1000 1250 times 
tory must have increased the difficulties of this very as active as histamine phosphate on the guinea pig s 
delicate operation Prof Richards subsequently ex uterus the product also possesses powerful pressor 

S how the minute volume of fluid was analysed and liuretic properties 

nephelometric methods of his namesake the WE Brown and V E Henderson of Toronto 
The filtrate is nch in chlorides which must fin 1 that ethylene will produce complete surgical 
be re absorbed in the tubules and hence a decision is anesthesia being more potent and in other ways 
arrived at with regard to rival theories of unn try preferable to nitrous oxide 

secretion Similarly Bloor s nephelometric phos During the congress a number of important cine 
phorus determination modified by H Winterstein matographic demonstrations were given perhaps 
of Rostock enabled the latter to investigate the the most interesting was by A krogh of C ipenhagen 
phosphorus metabolism of the central nervous system which showed under gTeat magnification the effect of 
of the frog the phosphatides here play a considerable vinous agents on capillary circulation (this film should 
part prov e of immense value in teaching large classes) 

H J Hamburger and R Bnnkman of Groningen In connexion with the congress a Haney medal 
claim that the nervous stimulation of the heart sets the work of Mr Pilkington Jackson the Edinburgh 
free substances which influence the contracti m of the sculptor was given to every member and the Um 
stomach and gut in the same way as if the nerves of versity of Edinburgh conferred honorary degrees on 

these organs are stimulated electrically they term cigl t distinguished foreign physiologists who were 

this humoral transmission of nervous impulses present namely Prof h Bottazzi professor of physi 

Papers of methodological importance were com ology University of Naples Prof W hinthoven 

mumcated by A Kossel of Heidelberg who has dis professor of physiology University of Leyden Prof 
covered in the dinitronaphtholsulpnomc aud of \\ II Howell professor of hygiene Johns Hopkins 
naphthol yellow a reagent for the quantitative pre University Baltimore I rof J E Jrhansson pro 
cipitation of arginine and for the isolation of many fessor of physiology University of Stockholm Prof 
other bases and by E I ondon of Pctrograd who A kossel professor jf physiology University of 
described a new method for investigating inter Heidelberg Prof H H Mever professor of pharma 
mediate metabolism consisting m the in trod iction of cology I niversity of Vienna Prof I P Pawlow 
permanent metal cannulae into deep seated abdominal pr fessoi of physiology l niversity of Petrograd and 
bloodvessels Prof Ch Richet piotessor of physiology in the Faculty 

Owing to the circumstance that a conference on the of Medicine Pans 


A Seventeenth Century University of London. 

■pVERY one knows that London wa« the last great were to be had on as easy terms a9 buildings by 
J -' capital city to be provided with a University reason of the Warres m other Countries you may now 
The reason for this is not obvious but the fact remains h ive the choicest of their Professours of the Arts 
that after the failure of Sir Thomas Gresham s great B t the True Lover s financial plan displays 
aspiration in the seventeenth century the mere idea greater optimism than knowledge of human nature 
of a University seems to have been droppel until it warrints If every sincere Christian in London gave 
was revived by the Benthamites m the nineteenth up one meat meal a week it would be possible to 
century But not altogether a solitary enthusiast maintain he thinks twenty thousand poore 

now and again raised Ins voice In 1647 there wis bchollars and a similar abstention throughout the 

a cunotis proposal launched m a pamphlet now ex hmgd >m an hundred thousand This greater number 
tremely rare for remedying this deficiency The by no means dismays the Irue Lover on the 
proposal came to nought like many educational contrary it stirs his enthusi ism After a general 
projects not only wo may surmise because the course of military training twenty thousand of the 
country was m the grip of the Civil War but as will choycest would be selected as ministers the re 
appear by reason of certain difficulties inherent m mamler being imployed in Trades or Navigation 
the scheme The title of the tract or rather part of and show themselves for the defence of this country 

the title — for it is a true child of the seventeenth 1 10ns on the Land and Dolphines on the Seas 

century when long titles were the vogue — is Motives The elect would also Discipline their Parishes and 
grounded upon the Word of God and upon Honour put all England in Israels posture so that we might 
Profit and Pleasure for the present Founding an be a Nation of Souldiers and defend our Religion both 
University in the Metropolis London and the with Divine arguments and (if need required) with 

author chose to be known as a True I over of his corporall Armes also 

Nation and especially of the said City If the True Lover had read Milton s famous 

The True Lover is manifestly a Puritan and his Tractate on Education published three years earlier 
mam concern is with the shortness in the supply of he had not been impressed by it nor had he apparently 
preachers of whom he estimates that we want more breathed any of the ideas which were a few years 
than 20 000 and are hopeless of supply without later to bring about the first meetings of the nascent 
other provision than yet we have The old uwver Royal Society His notions of curhcula may be 
sities even at their prune could not bring forth such described as humanistic coloured with a pronounced 
numbers Now was the golden opportunity for utilitarianism Three colleges were to house the 
London to remedy this lamentable defect when so hundred thousand In one nothing but Latin was 
many great houses may be had and made Colleges to be spoken and m two years the scholars would 
of with so little alteration and Pauls Church and thus be able to speak as good Latin as they do English 
London House be the publike Schooles Teachers How easily* afterwards he exclaims ‘ would they 
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attaine the Italian French and Spanish Tongues 
and in Merchandizing be fit to negotiate with the 
greatest Princes In a second College nothing would 
be spoken but Greek and in a third Hebrew This 
would attract all forraigne Protestants of work in 
this westerne World as well as the Jews whose 
conversion is now at hand 
The vision of a truly Puritan Paradise opens up 
If I ondon were an University such pluming the 
Crest of this Royall City would cause it to present a 
more glorious aspect than all the lofty Cypresses in 
Constantmople doe unto all that approach unto it 
vea all the yeare long cause I on Ion to resemble 
Jerusalem in the feast of Tabernacles Not only 
would there be a chaplain m every house of the 
nobility (and even tne Citizens carry one some 
times ) but every godly merchant might have a 
gra luatc in his snip and Sea men (generally so 


prophane) might become Saints and their master* 
goods prosper in their hands 
That there will be objections from Cambridge and 
Oxford (the order of precedence is his and prompts 
a conjecture as to the True Lovers upbringing) is 
foreseen but these it can well be imagined do not 
daunt such a buoyant optimum Your True Lover 
if he is worthy of the name has as little difficulty 
with objections as with finance fhus there are nine 
answers to the three objections ( weak weaker 
weakest ) not any of which are objections founded 
upon such base things as accommodation and finance 
Perhaps however it was this sort of objection which 

E iled with the Lord Mayor and his colleagues 
rhom Motives are presented) gad as we 
the True Lovers University didTlW build 
Jerusalem m London Which perhaps is just as 
well £ D 


Immigration and Degeneracy in the United States 1 


'rur United States Government is taking measures 
A to control immigration so as tc ensure so far 
as is possible that undesirables of all sorts shall be 
excluded I he present publication which is the 
statement of Dr Harry H I augl lin made before the 
Committee on Immigr xtion and Natur Uw ition of the 
House of Representatives is witness to its activity 
in this hrection By estimating the actual and 
predicted proportions of various sorts of degeneracy 
contributed by the various stocks that enter the 
Unite 1 Stitts it is possible by e\clu ling immigrants 
from those foreign co intnes that contribute more 
than their share to ensure that tl e healthiest possible 
stocks only are admitted 

The stitement of Dr Liughliu covers feeble 
mindodness insanity criminality epilepsy inebnacy 
leprosy tuberculosis blindness deafness deforma 
ti m and dependency It is found that each of these 
forms of degeneracy demand distinct methods of 
treatment lor example it is comparatively easy 
to control feeble mindedness for it manifests itself 
early in life Therefore it is founl that the native 
white population contributes proportionally more 
than the immigrant white to the feeble minded part 
of the population On tho other hanl insanity 
which manifests itself much later in life u> not so 
easy to diagnose in the immigrant with the ronsc 
quence that the immigrants of the present generation 
have a higher incidence of mental instability than is 
possessed by the foundation families Ihercfore it 
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is proposed that immigrants should come of families 
with no record of insanity 

The case of crime is interesting Those countries 
that have contributed least to the criminal population 
of the Unite 1 States are Great Britain Scandinavia 
Ireland Germany and the Netherlands * e precisely 
those that hu\e contributed the foundation stocks 
J he Southern European countries have contributed a 
far larger proportion and this is probably due in the 
opinion of Dr I aughlin to a change in social environ 
ment with a consequent social maladjustment 
Since criminalistic tendencies show themselves early 
in life it has been possible to exclude this type with 
a considerable legree of success 

The analysis of figures has made it possible to 
reach some interestmg conclusions with regard to tho 
contributions to degeneracy made by the different 
constituent elements of the population of the United 
States and it is evident from this report that before 
long we shall know much more than we do at present 
about the problem of degeneracy One definite 
conclusion seems to have been reached by Dr 
I aughlin he states that custodial uiadequates 
are for the most part recruited from a relatively small 
portion of the families of the whole population This 
means that social inadequacy is not a result of 
accident or bad environment but that primarily 
most custodial inadequacy is founded upon degenerate 
inheritance 

The ultimate effects of the prosecution of a 
thoroughgoing policy of immigration control will be 
far reaching for the United States will be able to 
absorb the healthy stocks and to reject the unhealthy 
thus greatly benefiting itself at the double expense of 
European countries W j Perry 


Fire Hazards and Fire 

'T'HE subject of fire risk prevention and extinction 
A on oilfields is one which the public as a whole 
tends to take very much for granted only being stirred 
to interest by press reports of oil well fires such as 
occurred in Trinidad some two years ago when 
thousands of pounds worth of damage was done or 
by more serious disasters on some of the American 
fields involving the loss of many lives On the other 
hand those concerned with the actual control of 
oilfields if not the employees themselves are very 
much alive to the ever present danger of a conflagra 
tion arising from the high degree of inflammability of 
petroleum and its products and they know usually 
only too well from experience that oil fires from the 
inherent nature of the materials involved are by far 
the most difficult to combat successfully 
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Extinction on Oilfields 

Prof J S S Brame chose this subject as the theme 
of his valedictory address to the Institution of 
Petroleum Technologists recently and in view of the 
rapid and generally unappreciated evolution of 
modem methods of oil fire extinction especially as 
practised in America his dissertation was particularly 
welcome It certainly stimulated members of his 
audience to a keener perception of the risks run 
by those engaged in all branches of the industry 
without m any sense being either s«nM+irm>q or 
alarming 

As with other undesirable evils prevention 
better than cure the greatest possible care is 
nowadays to meet by precautionary measures the 
contingencies of oil well and oil tank fires Unfortun- 
ately one of the chief causes li ghtnin g u extremely 
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difficult to safeguard against and the toes of oil by 
Ignition of the associated eases during storms is a 
formidable problem especially in certain parts of the 
United States In the Mid Continent field for 
example as much as i ooo ooo barrels of oil per 
annum has been lost in this way 

Preventive measures consist for the most part m 
the employment of spec ally dt signed storage tanks 
the wooden top surmounting the metal body being 
a favoured form m America This type of tank 
is open to the objection that continuity of metal is 
broken so that perfect protection from lightning 
cannot be assured In this country all metal tanks 
are preferred sometimes steam lines are led to the 
tops of the tanks for discharging steam freely at the 
approach of a thunderstorm though ui the case of 
large tank farms the method proves impracticable 
Tanks are usually built in the centre of sump holes 
while a clearance of 200 feet between the site of each 
tank is desirable Probably the most recent method 
for preventing oil tank fires is that concerned with 
the use of Sealite an artificial preparation con 
sis tang of a mixture of glucose glycerin calcium 
chloride glue and starch Tins mixture can be 
rendered lighter than oil by aeration and when 
pumped into the tanks it floats on the oil thus pre 
venting evaporation anti also combustion The 
better known Poami^c l irefoam system of fire 
extinction is only applicable once a fire has started 
this depends on the foaming reaction set up by 
bringing together alum and liconce by which carbon 
dioxide is generated thus effectively choking the fire 


Oilfield fire may of course be due to other causes 
besides lightning the friction of the crown pulley 
when bailing operations are in progress on the ng 
crossed guy lines or wires causing sparks which ignite 
the volatile gases the throw mg down of lighted 
cigarette ends (regarded as a criminal offence in some 
countries — and rightly so) spontaneous combustion 

of gas lines leaky pipe lines all these contribute 
to the possible risks to be guarded against 

A somewhat novel and generally unsuspected 
cause of petrol fires is the power which the mobile 
spirit has of generating static electricity Ignition 
of volatile oils through static discharge has been 
known in hairdressers shops in garages where men 
have chanced to clean tneir hands with silk rag 
soaked in petrol in filling up petrol tanks of motor 
cars using a piece of chamois leather for filtration 
purposes A still more cunous case is that of the 
chauffeur who was drawing from a self measuring 
tank into a can bearing a wooden handle he hung 
the can by this handle thus insulating the receptacle 
ind under these conditions the oil caught fire on two 
successive occasions 

Ihe moral of these examples is obvious They 
serve to show however the meticulous care necessary 
in handling petroleum under all conditions and it 
speaks volumes for the administrative and technical 
ability of those responsible for storage and distribution 
of oils that the disasters attending oil fires are so few 
not onh in Great Britain but also in America wheie 
such vast quantities of inflammable spirit are dealt 
with annually H B Milwr 


The Greenwich Magnetic Observatory 


Proposed Ri moval 
A/T AGNE1 1( observations were commenced at the 
iVA Royal Observatory Greenwich m the vear 
1840 They included absolute observations of the 
magnetic elements together with eye observations 
obtained at first every two hours and afterwards 
every hour for determination of the variation of the 
elements In 1847 continuous photographic records 
of the elements were introduced and have been con 
tinued until the present time The length of this 
continuous senes of observations provides valuable 
material for the study of the phenomena of terrestrial 
magnetism It was by their means thit Mr Llhs 
demonstrated the 11 year penodicity common to the 
variations m the diurnal ranges of the mignetic 
elements and to the sun spot penod and that Mr 
Maunder established the connexion between the 
recurrence of magnetic storms and the rotation of 
the sun More recently Dr Chapman by using 
the Greenwich observations combined with similar 
records of one or two other observatories which have 
a long series has been enabled to put forward a 
comprehensive theory connecting magnetic storms 
and the regular diurnal variations of the elements 
with the electrification of and movements in the 
atmosphere caused by the discharge from the sun 
of electrified corpuscles The Admiralty magnetic 
charts are constructed at Greenwich the lost issue 
m 1922 consisting of three large scale maps showing 
the magnetic variation and three smaller maps 
showing the magnetic variation dip and horizontal 
intensity for the whole world 
During the last twenty years the magnetic observa 
turns have all been transferred to buildings con 
s tr acted of non magnetic materials m a special 
enclosure in Greenwich Park away from the iron in 
the Observatory The instruments have also been 
modified and improved With the growth of ei^ctnc 
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trution in the lattci part of the last cent 11 v steps 
had to be taken to safeguard the Observatory from 
dist irbances due to leakage currents Sinu IJ13 a 
pri Lectiv t cl rose 1 as been inserted in ill Parliamentary 
Bills for elcetne rail or tr unways running within five 
miles of Greenwich and i clause requiring insulated 
returns if running within three miles VVilh these 
safeguards the distuiban es though perceptible have 
been kept wrthm reasonable limits 

On the decision of the South Eastern and Cliatham 
Rulway Co to electrify its local services which run 
in the near vicinity of rod on both sides of the 
Observatory the question of safegu irdmg the interests 
of the Observatory was taken up with the Ministry 
of Hans port It was ultimately agreed that the 
most satisfactory arrangement for both parties and 
the cheapest for the railway company would be to 
move the magnetic observatory to anothei site the 
railway company defraying the costs of the removal 
and the extra cost of maintenance thereby involvid 
A site near Jxmdon was desirable not only so that 
supervision from Greenwich would be eas> but also 
in order to maintain a first class magnetic station in 
the south east of Fngland After examination of all 
sites within fifty miles of Greenwich which were at 
least three miles from any existing railway the region 
which seemed to offer least probability of being 
affected in the future by railway extensions or building 
operations was that around Holmbury St Mary in 
Surrey 1 he site finally chosen as thp most suitable 
in the neighbourhood is on the lower stupes of Holm 
bury Hill 

Some opposition has been aroused owing to it 
being common land The buildings to be erected on 
it would be low and not unsightly and would not 
interfere with the amenities of the district The fact 
of being on Common land would on the other hand. 
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aff< rd -i guar intee against disturbance bv possible 
future building operations 1 he Admiralty has 
undertaken to meet the wishes of the Commons and 
hootpaths Preservation Society by acquiring an 
eqi al irea of land adjacent to the ommon and adding 
it to tl e common so that the total area of the common 
w ill not be reduced 


Academic Biology 

U NDP R the title The Dry rot of our Academic 
Biology Prof W M Wheeler delivered a 
most provocative address to the American Society 
of Natur diets which is printed m Science (vol 57 
pp 61 7c) Ihe ildress may have been written 
under the reaction from the author s labours upon a 
volume of 1100 pages upon ants but it provides food 
for thought for the teacher of biology The title 
seems to have been chosen in part with an impish 
desire to lead the librarian astray so that future 
students of the fungi may find it reposing un 
ashamed between such monuments of cryptogamie 
erudition as the 74 folio vol imes of Professor I'arlow s 
ioadstoils of ( o 1 s lootstool and the 27 quarto 
volumes of Professor I halters I aboulbemales of 
the Universe in part to indie ite Prof Wheeler s 
foreboding as to the devast iting effect of academic 
biology upon the young minds exposed to the danger 
Appirently 25 per cent of the yo ing men and 
women graduating in the 1 mte 1 States have had at 
least the e j 11 valent of an elementary course in 
botany or zoology but of these very few exhibit a 
vital ind ibi lit g interest in biologic d mqiiry This 
see ns to have le l to this interesting analysis of the 
relative meffeeti vent ss of biological teiching (tinged 
perhaps with the after effects of eleven hundre 1 pages 
upon ants ) Some of the suggested defects will 
certainly provoke sympathetic response m Great 
Britain foi instance the complaint that biologists are 
compelle 1 to be most active pc 1 igogically during the 
annual glacial penod with a consequent reliance 
upon preserved mattrial of convenient types and a 
great restriction of field studies The mature 
student who after four yeirs in a divinity school 
relinquished attendance upon a course in genetics 
because the professor a mental processes were so 
similar to those of his livunty teachers when they 
held forth on predestination salvation through grace 
etc is cited as part of a general indictment which 
suggests the reflection that the best culture medium 
for the academic dry rot fungus consists of about 
equal parts of narrow unsymp ithetic specialisation 
and normal or precocious senile abstraction There 
arc redeeming features however and the author 
rejects a friend s remedial proposal that staffs should 
be completely changed and buildings burnt out or 
thoroughly disinfected every 25 years 1 Another 
tendency which is deplored is the migration of the 
Vmencan gra iuate to the (. ennan 1 ilioratory and 
the teaching of authority instead of spending the 
few precious post graduate years among the problems 
provided at her door by the flora ann fauna of the 
tropics 

Two positive suggestions for improvement are made 
first that teiching should be more ecological in a 
very wi le sense of the term and botany is certainly 
moving very rapidly in tins direction in Great 
Britain secondly that opportunities should be 
provided for the amateur naturalist to meet the 
young student both in the laboratory and in the 
field and so counteract the paralysing influence of 
academic formalism by his unprofessional enthusiasm 
and interest 
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University and Educational Intelligence 

I ondon — The work of the Ramsay Memorial 
Department of Chemical Engineering at University 
College will begin in October The department has 
been instituted with the object of enabling young 
graduates in chemistry and engineering who have 
already obtained a good training in the fundamental 
sciences of chemistry physics and mathematics to 
direct their studies and investigations towards the 
application of the principles of physical chemistry to 
the scientific design and operation of the apparatus 
and processes of chemical industry in general Mr 
E C Williams of the University of Manchester has 
been appointed professor in charge of the (fcm^ment 
An assistant lecturer w ho must hive had an engineer 
ing training will shortly be appointed by t mversnty 
College Committee 

The Holland scholarship tn metallurgy m connexion 
with the University College of Swansea is to be 
offered in competition on September 10 and following 
da>s The scholarship is of the annual value of 50 1 
and tenable for three years Further particulars are 
obtainable from the Registrar of the College 

A iTMiTED number of grants in aid to junior 
assistants in chemical works and laboratories in or 
near I ondon desirous of exten ling their knowledge 
of chemistry will shortly be allocated by the com 
mittec of the Salters Institute of Industrial Chemistry 
Applications must be sent before Si ptember 15 to the 
director of the Instit itc Salteis H ill St Swithin s 
I ane E C 4 

Appiicahons are invited by the Royal College of 
Physicians of Edinburgh for the Parkin prize value 
100 1 which is open to competitors of all nations for 
the best essay on the curative effects of carbonic acid 
Las or othi r forms of carbon m cholera for different 
forms of f eve r and other diseases Competing essav s 
which must be wntten in Fnglish must leich the 
Secretary of the College not later thin December 31 
next bear a motto and be accompamc 1 b> a sealed 
envelope bearing the same motto outside and the 
auth ir s name insult It is stipulated that the sue 
cessful candidate shall publish his essay at his own 
expense and present a printed copy of it to the college 
within the space of three months after the adjudication 
of the prize 

Much of the scientific information latent in govern 
ment publications fails to reach those to whom it 
woul 1 fie of the greatest utility An example of how 
such information can be made more generally access 
lble is the index issued bv the I mted States Bureau 
of F lucation to documents having a bearing on the 
subject of home economics This (revised March 
ij 3) includes not only 55 of the Bureau s own 
pamphlets but several hundreds of others issued by 
the Department of Agriculture the Bureaus of 
Standards of Mines and of fisheries the Labour 
Department Children s Bureau the Public Health 
Sen ice the Federal Board of Vocational h ducation 
and the American Red Cross 

The janitor of a modem school building is next 
to the principal perhaps the most important officer 
in the school 1 This pronouncement by Dr Dresslar, 
an American authority on school hygiene is quoted 
with approval by the author of The School Jam tor 
a study of the functions and administration of school 
I janitor service Bulletin 1022 No 24 of the United 
States Bureau of Education The writer goes on to 
show that ilthough the average annual salarv of 
| school jamtors is 980 dollars or more than 50 per cent 
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higher than that of elementary and high school 
teachers including principals most people fail to 
realise the importance of this service or mdeed to 
give the subject any thought at all with the result 
that most janitors are selected and appointed for 
personal or political reasons rather than on the basis 
of ment ana many are incompetent and physically 
mentally and morally unfit In view of the large 
control exercised by them over health conditions 
especially as regards cleanliness air and light their 
moral influence and the high importance of their 
work educationally as setting standards of house 
keeping and taste and financially as affecting the 
preservation of valuable property it is surprising that 
this is the first comprehensive study of the subject 
that has been published m America 

Thf teaching of civics and the encouragement of 
activities making for good citizenship have received 
a large and increasing amount of attention in the 
United States since the War Numerous pamphlets 
and leaflets issued by the Bureau of Education on 
lessons in civics m the elementary gr ides pre 
paration of teachers of the social studies for secondary 
schools boy scouts and girl scouts lessons 111 
community and national life Americanisation 
the teaching of civics as an agency for community 
interest and citi/cnship (by the (ommissioner of 
Fducation) etc have recorded and stimulated the 
movement The last of the senes is Bulletin 1922 
No 43 on Status of certain social studies in high 
schools This gives the results of an investigate n 
conducted by the Bureau in iq22 and compares them 
with the facts revealed by a similar inquiry in 191 » 
Important changes have dc\ eloped in the treatment 
of civics and economics in the schools the tendency 
being to make the courses more practical and to deal 
with modern social and economical problems instead 
of merely with the machinery of government and 
economic theory Of the 13 000 largest high schools 
of the countiy to which a questionnaire was sent m 
1922 half sent replies and of these 88 per cent offer 
instruction in civks most of the courses being 
obligatory and 41 pier cent offer courses in economies 
more than one third of which are obligatory 

Some recent developments in educational journalism 
are described bv Prof Carsm Ryan of Swarthniorc 
College in Bulletin 23 of 1923 of the United States 
Bureau of Fducation The technical educational 
journals have been hard hit by the rise in costs of 
production and have nth difficulty held their own 
Of the 144 journals listed in the bulletin not more 
than 10 with an aggregate circulation of less than 
40 000 attempt to deal with educational problems in 
a national way free of associational connexions 
Forty eight State and associational periodicals h ive 
an aggregate circulation of 234 800 l hey include 
the journal of the National Education Association 
which in leas than two years has attained a circulation 
of 130 000 Educational journalism in the daily 
newspapers has maintained itself effectively and 
improved in quality Although the daily school 
page is still maintained by about to per cent of the 
chief American dailies the present tendency in 
newspaper treatment of education is away from such 
departmental methods educational news should 
it is considered not be so labelled and should compete 
with other news for position On the part of school 
and college authorities there is a marked disposition 
to welcome and co-operate Vith newspaper men 
For example one reporter was allowed to go through 
the schools of the citv sitting each dav in a class room 
among the pupils to write a day by -day first band 
account of schooling in all the grades 
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Societies and Academies. 

Paris 

Academy of Sciences July 30 — M Guillaume 
Btgourdan in the chur — Gibnel Bertrand and B 
Benson \ kind of physiologic d mut ition observed 
m mice During the study of the effects of the 
addition of a trace of *1x1 to the food of mice in the 
ibsence of vitamins one mouse survived t lei en 
weeks before showing any symptom of tiouble 
while all the other animals lived only from three to 
five weeks — V Gngnard and M Dubien 1 he con 
dinsing artion of the mixed magnesium dcoli litcs 
ROMgX. The alcoholatcs of the type C , 11 , O Mgl 
produce energetic condensation of aldehydes ind 
ketones aldols being formed — Jem Chazy The 
field of gravitation of two fixed masses m the theory 
of relativity — Th Varopouloi The number of 
t xi optional values of multiform functions — Ch 
Maurain, A Tousaamt and R Pns The me isuiement 
if ur resistance on mlway material An iu nnt of 
the results of experiments earned out cn a mi del 
tr un one twentieth real size — \lbert Portevin ind 
1 r myois Le Chatelier Obtaining by he it treatment 
light iluminium alloys of high tensile strength not 
cent ining magnesium I he effect of the temper tturc 

of timpcnng is given for in iluminium all v ( 4 3 per 
c nt eopper 08 per tnt inmgancse o j8 per cent 
sihe n) and the results lontiasttd with illjis if the 
duialimin type contnmng inignrsiun — \ndie Job 
and C uy Emschwiller Ihc photoehemu il icdueticn 
of zinc sulphide Phosphorcsu nt znu sulphide 
suspended in air free witer and submitted to ultTi 
\ k let radiation from 1 mercury lamp gives met illic zinc 
and free sulphur some centigrams of zinc jiei lie ur being 
formed— MM Wertenstun and Jedrzejewjki Tilt 
evaj r tion of cirbon The rite ot ev ipontirn (m) 
of 1 rbon filimcnt has been determined it temper i 
turcs between >Hoo ind 3300 C absolute mil the 
results oic in aaord with the equation 

log m 14 ig 47 ° 00 - 1 ->5 log T 

1 rom this 3100 ( alls is deduced is the b ling 
1 mt of carbon — P Lebeau A nuthod ft thermal 
tr ctionation of gases arising from the e irlx nisi t ion 
of s 1 1 combustibles The fuel is lit ited 111 a \ icuum 
to temp-ratures increasing by steps of 1 10 C ind 
tl t Lis pumped out it each stage ind analysed The 
results with seven fuels rf different type are gn en 
in a (Ingram — Rend Retch New org inc met 1U11 
utnpeunds copper phinyl and silscr jhenvl 
( opper phenyl h is bt cn isolated as the result of the 
icaction of diy cuprous irdidc on m ethcreil solution 
of phcnylmagncsvum bromide (111 an itmospherc of 
mti gen) The product is unstiblc gmng topper 
and diphenyl at 8o° C topper ethyl proved too 
unstibk to isolitc although there wtre indications 
of its formation Silver phenyl was nrepired by 1 
similir reaction under ether at - 18® C it is com 
plctely decomposed in a few hours into siher and 
diphenyl — I Bert Bromodiphcnylmethani ind the 
Gngnard reaction The main product of the re iction 
of magnesium on bromodiphenylmcthane is tetri 
phenylethane — M Pastureau and H Bernard \ new 
method of passing from mesityl oxide to tetri 
mcthylglycerol —Alphonse Mailhe The preparation 
of petrol starting with animal and \ egeta bio oils 
Rape oil heated with nnc chlonde his been shown 
in an earlier communication to give nse to low 
boiling hydrocarbons It is now shown that various 
other animal and vegetable oils behave similarly op 
heating anhydrous zinc chlondc — R Pom. Ph 
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Hagine ind K Dubou Xantliyl compounds denved 
from lnuno acids — Albert Michel Liry and Henn 
Termier Ihe Iripp rocks in the region of Raon- 

I Ltape (Vosges) —I tienne Patte The isle of ashes 

an lndt Chinese volcano of recent appear ince This 
volcimc islind wis discovered in the process of 
fomuti n by the Japincse ship Wakasamaru on 
March iQ2i The volcano was very active i 
fortnight liter By May 27 the trta of the island 
had been reduced by abcut one thud and the 
eruption li id ceased — F Ehrmann and J Savomln 
Complement to the stratigraphic scale of the Kabylic 
des Babors Algeria — G Pontier 1 he fossil elephants 
of I ngland The mut itions of Tlephas antiquus in the 
upper I hocene ind Fnghsh Quartemary — H Colin 
and H Belval The soluble hydrocarbons of the 
wheat frrun m the course of development — A 
Policard and G Mangenot The stite of the oil in 
the resene cell of the fitty seeds The seed m 
gcrmin ition — t Grynfeltt The anatomical con 
stitution and the signification of the p wilion of the 
uterine tube in woman — J ules Amar The phenomena 
of respiration From 1 considcratun 1 the totil 
surface of the red blood corpuscles and tlie volume 
of oxygen consumed ptr minute it is u ncludcd that 
the hematic lbsorptim is subordinate to the pre- 
liminary solution of the oxygen in th< blood fluid 
The tine functioi of the red corpuscles is to increase 
by their oxygen absorption incl to lcgul uase like 1 
flywheel the oxygen reserve c f the highti animals — 
R Faillie and J P Langloi* 1 he em rgy expenditure 

of the rgimsm in walking down hill mm inclined 
pi me — It Herpin The swarming m full daylight 
of a Pi n svllis lamelligira I mile F Terroine and 

II Barthlldmy The lomposition of the organisms 
in the course of ovogene is m the frog Rana fusca 
I here is n it 1 synthesis oi fat at the expense of the 
tissues but a transport to the ov iry c f fat previously 
iccumulitcd in the orginism At the mcment the 
eggs uc delivered the animal without the ovanes 
contains 1 \ cia small proiiortion < f fitty matter — 
Cli Dejean flit rigin of the vitreous body and of 
the zonule O Duboscq and 1 Gra»i 4 The small 
llagelle <t C alotermes flavicollv, — I tienne and 
Tdm nd Sergent md A Catanei \ at cnntion against 
paludism ot birds obtained by the inoculation of 1 
sm ill numbei of living sporo/ntes 


MrLBOURNr 

Royal Society of Victoria June 7 L J Hartung 
Ihe Mount Wilson solar observitory V general 
acciunt >f the spectiohehogriph and the estab 
hshment of the observatory on Mount Wilson was 
given The solar tower telescopes and the great 
reflect ir-. for stell ir ind nebular work were described 
ind some of the lines of investigation which these 
instruments have rendered possible wire discussed 
In conclusirn reference wis made to the projected 
Austrilnn solar observatory on Mt Stroralo from 
which much may be expected 
June 1 4 —Mr Wisewould president in the chair — 
F F J Love Acceleration of gravity at the Melbourne 
Observatory On taking Wnght s determination into 
account together with those utilised by the author m 
his previous paper the value of g is increased and the 
mean error diminished by o 001 em /sec * Reasons 
ire given for regarding Wnght s recent suggestion of 
v ination in g with the time as unnecessary —Sydney 
Pern Different types of Australian boomerangs 
and their flight The different types of war and 
return boomerangs found amongst the various 
^ bca were described and also the methods of making 
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the boomerangs and how they were thrown The 
mthor attributed the ongin of the boomerang to the 
slow evolution of the throwing stick which when 
flattened and slightly twisted was capable of greatly 
increased range This stick took a slightly circular 
course and by modifying it a boomerang which would 
return was eventually developed The different 
flights possible with the return boomerang were 
illustrated by wire models and the method of throwing 
them to attain these different flights were explained 
Four different ways of making the return boomerang 
were shown 


Sydnly 

Linnean Society of New South WalS^kinl 18 — 
Mr A F Basset Hull president m the chair — W 
F Blakely The T oranthaceae of Australia Pt lv 
A continuation of the systematic descriptions eleven 
species and six varieties being dealt with of which 
six species and five varieties are described as new — 
H I Jensen Some notes on the Permo Carboniferous 
and overlying systems in Central Queensland A 
summary of the results of geological reconnaissance 
work in the country lymg between the Gharlcville 
Rulwnj line and the I ongreach Railway line m 
Westpm Queenslmd Notes ire given on the goo 
logical sequence m the C imarvons and on the Bowen 
formations in the type district — Vera Irwin- Smith 
Studies in life histones of Australian Diptera Brachy 
eera (1 ) Stratiomyudae No 4 The respiratory 
system in lirvi pupa and imago of Metopoma 
rubneeps Macquart A contnbution to the subject 
of the post embryonic development and comparitive 
morphology of the respiratory system in Diptera and 
m insects in general 

May 30 —Mr A F Basset Hull president in the 
chair — H J Carter Revision of the genera Lthon 
Cisseis and their allies — I Harvey Johnston and G 
H Hardy A revision of the Austr ilian Diptera belong 
mg to the genus barcophaga This group of flies is 
of medical and vetennary interest Fight names are 
placed as synonyms for tne first time one new species 
is described one is given 1 nt w name and one which 
evidently has been imported from North America 
is added to the list m iking twenty three species 
now known from Australia — A A Lawton The 
life history of Microcachrys tetragona (Hook ) Prac 
tieally a complete account of the gametophyte 
structures of one of the rarest and most interesting 
of the Australian Podocarpine® — J McLuckie 
Studies in symbiosis iv The root nodules of 
t asuanna Cunntnghamtana and their physiological 
significance 
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Inventors and Patents. 

T HE relations which exist between an employer 
and his employee as regards patents for inven- 
tions are well known and, on the whole, are just and 
stand the test of time On our part, we are always 
ready, and indeed anxious, to uphold the rights of 
inventors , none the less so when the inventor happens 
also to be an employee That there have been acts of 
injustice towards the employee is notorious, and that 
an inventor occasionally suffers at the hands of his 
employ er is beyond dispute It is well, therefore, to be 
reminded from time to time of the employee s views, if 
only to seek opportunity for the removal of hardship 
under which the employee inventor may labour To 
his grievances a short article by Mr P Freedman is 
devoted in the July August number of the Scientific 
Worker, where, by a senes of selected examples, there is 
advanced a rough but true picture of the present 
trials of the needy inventor who is an employee of a 
private firm 

lhe details, however, of these examples, thereby 
the conclusions which have been drawn from them 
may be checked are wholly absent But without 
impugning in any way the accuracy of the examples, 
considerable expenence suggests that the addition 
which inventors make to the stock of public knowledge 
is often neither so great in amount nor so important 
in extent as inventors would have us believe Many 
a brilliant idea proves to be almost valueless to the 
ccmmunity unless means for presenting it in practical 
form are devised by those whose everyday business 
is the immediate satisfaction of the public wants 
Lmployers, as is said, must live, and it is to their 
interest to adopt the latest and most efficient devices 
irrespective of the quarters in which they arise 
The subtle and elusive quality of inventiveness is 
such as to require all the efforts of employers to stimu 
late its exhibition by those in their employ Harsh 
and inequitable treatment of employees conduces to 
the satisfaction of neither party In short, mutuality; 
in aim with due regard to the dictates of justice are, 
in the long run, found to pay 

In the same article the suggestion is put forward for 
a patents committee to be set up to report upon novel 
ideas the members of the committee being thoroughly 
able technical men and men of high reputation The 
good opinion of this body w ould enable the inventor “ to 
obtain financial backing for his idea and free him from 
rank robbery ’ It would also help, ft s said, in brings 
mg the inventor into touch with those who might assist 
him m furthering his aims The author of the article 
deliberately abstains from elaborating the scheme m 
detail, but in this matter urges energetic action 
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as the polity of the National Union of Scientific 
Workers 

The idea of a patents committee of this character, it 
may be remarked, is a favourite one with reformers, 
but however much there is to be said in its favour, 
its formation, functions, and operations would be such 
as to render the idea all but impossible in practice A 
very near approach to the constitution and working of 
such a committee was to be witnessed during the War 
Many consultative bodies, in the exceptional circum 
stances of the time, were established by the Ministry of 
Munitions for estimating the value of inventions As 
a result, a vast accumulation of information upon the 
practical working of those consultative bodies was 
obtained , information which, if made available to the 
public, would indicate how little the expectation ot 
reformers m this direction could be realised Sound 
contribution to the discussion of the relation between 
employer and employed as regards inventions and 
their mutuality of interest is ever welcome, and in the 
proper quarters should always receive careful attention 
It is open to question however, whether the claims of 
the employee will be materially enhanced by the 
advocacy which appears in the Scientific If orker, where 
some basic misconception occurs in respect of the 
employee’s legal position, and where the implication lies 
that all employers are to be judged by reference to the 
action of those who abuse their position 

In a second article devoted to patents m the same 
issue of the Scientific Worker Dr N R Campbell urges 
the entire abolition of the patent system without any 
definite substitute He considers that the system 
gives industrialists a wholly false view of the place of 
science in industry and, in consequence, diminishes the 
number of scientific workers whom they employ 
" So long,” says Dr Campbell, “ as we associate 
scientific work With patents, the delusion that is 
responsible for the backward state of scientific industry 
m this country will continue,’ and, if patents were 
abolished, manufacturers would have to relv upon the 
excellence of their products and the efficiency of their 
processes and not on the establishment of monopolies 
There must be dismissed once for all, Dr Campbell 
continues, the wild idea that, by some modification of 
patent law or machinery , there can be wrested from 
the greedy capitalist some enormous profit that he 
makes by exploitation of the in\ entor 
Dr Campbell refers also to the necessity, m the 
case of a really important invention, of spending many 
thousands of pounds upon defending a patent m the 
courts This necessity is and has been a crying evil 
which seems to be almost inseparable from the existing 
patent law It is indeed remarkable that the talent of 
Vbe legal expert united with the genius of the manu* i 
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facturer have not yet succeeded in evolving a scheme 
whereby, at a relatively small cost, the scope of an 
invention may be accurately defined and the validity 
of its protecting patent readily determined The diffi- 
culties in the production of such a scheme, which with- 
out losing sight of the interests of the public shall yet 
reserve to the inventor all the rights to which he is 
entitled, are undoubtedly great, but surely some 
means are discoverable whereby the present outlay 
for obtaining confirmation of an important patent 
and the settlement of the allegation of infringement 
could be much reduced The NatiuiTfc^Umon of 
Scientific Workers would indeed be doing true yeoman’s 
service if, in all its bearings, the Union would consider 
this matter and assist in bringing about a much- 
needed reform 


The Social Influence of the Internal 
Combustion Engine. 

The Internal Combustion Fngtne By Harry R Ricardo 
Vol 2 High speed Engines Pp vn + 373 
(London, Glasgow and Bombay Blackie and Son, 
Ltd , 1933 ) 30J net 

I T does not seem long ago, though actually fourteen 
years have passed, smee we overheard a well- 
known man of letters gently curb the impulsive pen 
of a younger Writer who wished to record an impression 
that the increasing use of the internal combustion 
engine must prove a vital factor m our coming civilisa- 
tion Events have moved so rapidly that it now seems 
surprising that this impression could have appeared 
to be an overstatement But fourteen years ago the 
man in the street was quite unaware of what sort 
of thing an “ internal combustion engine ” might be, 
if indeed such a thing existed Moreover, until that 
time no engineering writer had even dared to put 
so unfamiliar a title on the cover of his book Gas 
engines, oil engines, and petrol engines were of course 
known, but it was scarcely suspected that apparatus of 
that sort was bkely to have any primary effect on world 
history 

Who would have then divined that the introduction 
by Daimler, fourteen years still earlier, of the high- 
speed petrol engine was of such potentiality that it 
would become a debatable point whether our “ sure 
shield,” the British Navy, should be allowed to have its 
Singapore base strengthened, in advance of the pro- 
vision of an adequate home defence force of those 
aircraft the very existence of which is one outcome of 
the pioneer work of Daimler ? This is, it is true, merely 
a military parallel, but equally striking ones could be 
drawn from civilian activities The development of 
lntemal-combusti on-engine road transport is one of the 
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chief characteristics of the age we kre in Even m 
England it is sufficiently striking, but in the United 
States one person in every ten, man, woman, and 
child, has an automobile, an average of one to every 
alternate household Even so the continued output of 
the Ford factory is measured m thousands of cars per 
day America may be a land of wide spaces, but if 
this rate should continue it is not difficult to foresee a 
further field for the activities of control societies, 
this time aiming at control of the Ford birth rate 
The growth of road transport was not due to the 
stimulus of the War it was in full steady growth 
before 1914 But m the case of aviation the future 
of the aero engine as a prime mover is and must be 
vitally affected by the stimulus which grew from the 
War and still continues Dunng the War itself the 
best scientific and engineering talent was encouraged 
by every possible facility, and by lavish outpourings of 
money to produce yet newer and newer developments 
of the internal combustion engine — whether for aviation, 
tanks, seagoing craft, or road transport , but chiefly 
for aviation Aviation offered then a prospect of a 
way out from what seemed an endless deadlex k people 
had begun to fear that m the great struggle, there 
had unconsciously been invented a new, and very 
unpleasant way of life Since then a relatively 1m 
poverished world has sought to find less costly means of 
defence than the old , and the public, led doubtless by 
the results of certain American experiments has begun 
to look towards the relatively cheap defence by air 
craft as affording a loophole for escape from financial 
burdens which might threaten to become overwhelming 
As a mere business proposition, therefore it pays 
to encourage aviation, and the surest path of progress 
in this sense lies in the development of improv ed aero 
engines which shall be of unprecedented power of 
extreme lightness and yet be able to operate with 
equal facility at any altitude and at any temperature 
One of the pioneers in this necessary development 
of the internal combustion engine is Mr Ricardo 
We reviewed some little time back the first volume 
of his book "(Naturf, January 13, p 43) That 
volume dealt mainly with the older slow speed 
engine The second volume is concerned with the 
high speed engine and with its utilisation for certain 
specialised purposes It is a fine record of scientific 
research work , earned out in no small measure by Mr 
Ricardo himself, or by those with whom he has been 
associated, directly or indirectly, through the medium 
of the Aeronautical Research Committee 
We are well acquainted with most of the books on 
this subject which have appeared dunng say the last 
twenty years, and it is striking to reflect on the change 
in the point of view shown by the wnters at the begin 
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mug of that penod and at the end If Mr Ricardo be 
taken as typical of the modem wnters, and to do so u td 
pay them compliment, it will be seen from even a 
cursory survey of the present volume that nothing) 
however traditional m the art, is taken for granted 
Each problem is stated m scientific language, and 
cntically and dispassionately examined very often 
the results are unexpected, but whether strange or not, 
this entical review of them has the immense ment 
that a chain of possible causation is constructed to 
which new links can be added by those who have 
scientific imagination and insight leading to new lines 
of development Each piece of analysis m fact is made 
to carry within it the germ of the next step forward 
The mere bulk and weight of Mr Ricardos two 
volumes is forbidding, and might with advantage have 
been lessened That, however, is probably more a 
matter for the publishers than the author Ihe author 
has done his part of the work well though the book 
would certainly have gamed by the freer use of the blue 
pencil We have found very few mistakes, though the 
puzzling letter press associated with figure 33 on p tax 
does not seem to us to make the carburation procedure 
represented intelligible to the average reader 
Mr Ricardo is evidently not satisfied with the present 
position as to fuel supplies As is well known much of 
his own research work has been devoted to fuel questions 
—his investigations for the Asiatic Petroleum Companv 
he has fortunately been in a position to make public 
mu h to the credit of that firm We quote from the 
present volume The mobile internal combustion 
engine is now no longer a luxury it has become one of 
the prime necessities of peaceful civilisation and the 
prime necessity m tune of war therefore, the assurance 
ot its fuel supply should be considered a matter of 
national importance It is perfectly well known that 
alcohol is an excellent fuel and there is little dotiht that 
sufficient supplies could be produced within the 
tropical regions of the British Empire yet little or 
nothing is being done to encourage its development ” 
It must be remembered however, that although plants 
well suited for the production of alcohol are easily 
grown in, say, tropical British Africa, it is likely to 
be a costly matter with present facilities to collect 
and deal with the material on the spot, hence it is 
reasonable that a very strong case should be put up by 
the engine users before steps are taken to embark on 
large schemes for power alcohol production 
Lest it should seem that the high-speed engine is 
being considered too exclusively and the older engine 
ignored, Mr Ricardo puts his view on record * That 
the internal combustion engine has found its ultimate 
sphere m the light mobile highspeed type is now 
evidenced by the fact that, whereas in the vears 
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immediately before the War the annual output in I in certain magazines, shrewdly whets our appetite: 


hone power of both the light and heavy type in this 
country was about equal, to day the aggregate annual 
power output of the light high speed type is at least 
ten times that of all other types, and in numbers 
probably nearer twenty tunes ’ 

We welcome this book, and we congratulate the 
author upon its production and upon his distinguished 
share m the campaign towards yet further develop- 
ments Those who take their stand with the outposts 
m this campaign and endeavour thence to discern 
what yet lies m the lap of time will share with Mr 
Ricardo his enthusiasm for one of the most stimulating 
of adventures in the world of applied science 

HEW 

The Secret of Life 

The Mechanism of Life tn Relation to Modem Physical 
Theory By Prof James Johnstone Pp xu + 348 
(London Ldward Arnold and Co , 1921 ) 15 r net 

T HE professor of oceanography in the University 
of Liverpool is well known as an eminent 
biologist with strong philosophical leanings and an 
unusual knowledge of physico-chemical science So 
the title of this book and the name of its author lead 
one to expect something of more than ordinary interest 
It may be said at once that this expectation is fully 
justified, for Prof Johnstone’s book is uncommonly 
stimulating and represents a real and determined effort 
towards scientific synthesis 
In the first eight chapters, the subjects of which 
are the nature of animal life, the senson motor system, 
the principles of energy, the sources of energy, on vital 
production, brain and nerve, the special nervous 
mechanisms, and the analysis of behaviour, the author 
gives the reader an excellent and readable outline, 
well illustrated with diagrams, of some of the funda- 
mental aspects of physiology and the theory of energy 
(including the second law of thermodynamics) It is 
fairly obvious that these chapters are written for the 
purpose of preparing the umnstructed reader to under 
stand what is to follow, for it is in the last three chapters, 
on the mechanistic conception of life, the meaning of 
perception, and the nature of life, that we come to 
the kernel of the matter 

In the first of these chapters the author describes 
the mechanical system of Descartes Having disposed 
of Descartes, he then proceeds to demolish Jacques 
Loeb, m other words, he finds the modern physico- 
chemical “ mechanisms of life ” equally unsatisfying, 
equally mechanical But the last paragraph of this 
chapter, like the concluding sentence of one of those 
*enil instalments of “ blood and passion " that appear 
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“ Anyhow, our mechanism of the organism has come 
again to a crisis First of all it was a mechanical 
explanation of life, and that being insufficient, biology 
resorted to a physico chemical explanation, which was 
also insufficient, since physics and chemistry are again 
becoming mechanical Looking about for the new 
conception that biology has now again to borrow from 
physics, we have little difficulty in finding it, and it 
would appear as if it were really something new The 
concept is given to us in the physical notion of statistical 
mechanics and to this we shall retuoaMfently ” 

Thu sounds exciting, though it is not quite evident 
at first sight why statistical mechanics should be any 
better than mechanics However, the secret comes 
out m the last chapter, which treats of ' The Nature 
of Life ” Here the author deals m a very interesting 
way with the laws of thermodynamics, his discussion 
being based on the statistical methods of Boltzmann 
and Smoluchowsky It is pointed out that the universe 
* becomes a cyclic order, such that the most probable 
phases are those m which entropy tends towards its 
maximum value, and the least probable ones are those 
in which the entropy tends towards its minimum value 
As such it is a permanent universe, self sufficient, 
without beginning and without end ” 

Proceeding from this basis, the author arrives at 
the following result In inorganic processes and 
tendencies available energy runs down and entropy 
increases , whereas m vital processes and tendencies 
available energy accumulates and entropy decreases 
Summing up, he states that In living processes the 
increase of entropy is retarded This is our ‘ vital 
concept ’ ” His exact meaning will be rendered clearer 
by the following quotation Discussing the photo 
synthetic action of the green leaf, he says ‘ Starch 
accumulates m the green leaf exposed to sunlight, 
but the whole system is the green leaf + the CO* and 
HjO+the degrading ’ sunlight In the system thus 
defined entropy increases very slowly The system is 
one in which there are coupled energy transformations 
(1) the degrading sunlight , and (a) the photosyntbetic 
process If there were no coupling, the solar energy 
would degrade, with a maximum entropy increase, 
if there is a coupling the entropy increase becomes 
minimal The coupling is always the marie of life 
activity ” 

Suppose we illuminate some oxygen at room tempera- 
ture with the nght sort of ultraviolet light Some 
ozone is formed In this inorganic system we have 
two coupled energy transformations, (r) Oxygen — ► 
Ozone, with increase of free energy and diminution 
of entropy , (2) “ degrading ” ultraviolet light, with 
diminution of free energy and increase of entropy 
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Suppose ogam that we shAke a solution of oxygen 
m water with one filings Some hydrogen peroxide 
and some one hydroxide are formed Here again 
we have an inorganic system and two coupled energy 
transformations, (i) Oxygen + Water — y Hydrogen 
Peroxide, with increase of free energy and diminution 
of entropy, (a) Zinc + Oxygen + Water — >-Zmc 
Hydroxide with decrease of free energy and increase of 
entropy 

Hundreds of such examples might be given For 
example, by a suitable coupling of voltaic cells we 
can realise the pair of coupled transformations, (i) 
Hg+Ig — ►aHI aq , with increase of entropy, (a) 
aHCl aq — ►H, + Cl„ With decrease of entropy Thus, 
a coupled transformation involving, when taken by 
itself, a decrease of entropy, is no prerogative of the 
living cell or organism The latter is not a bit from 
an “ improbable ” part of the universe, which is retard- 
ing or reversing the operation of the second law of 
thermodynamics in our particular part of the universe 
A living cell or organism does not, as it were, act 
spontaneously If we could photograph Mr Home 
in the act of ‘ spontaneous levitation,’ we could 
wager quite safely on the existence of a “coupled 
degradation,” even if we could not see 4t The con 
turned activity and existence of a living organism 
depend On its utilisation of an environment which 
is not m perfect thermodynamic equilibrium The 
totality of the actions involves a decrease of free 
energy (increase of entropy), while a part will in 
general involve a “ storing of availability,” x « an 
increase of free energy and a decrease of entropy 
But this is a general characteristic of most complex 
physico chemical actions and reactions, including also 
the physico-chemical actions and reactions of the living 
organism and its environment These facts are, of 
course, well known The late Prof Benjamin Moore 
often pointed out that the living cell acted as an 
“energy transformer What he really meant was 
that it acted as a transformer of “ energy potential,’ 
running some energy up to a higher ‘ potential,’ and 
some down to a lower ‘ potential,” like an electrical 
transformer If such coupled transformations never 
occurred in what we call the inanimate world, then 
we might find here a real prerogative and characteristic 
of vital activity But the existence of such coupled 
“ up and-down ” transformations in the inorganic 
world is the commonest of occurrences The inorganic 
world m its various transactions does not, m fact, 
only “go down hill” The progress of the rake is 
zigzag, and not wholly a piece of undiluted villainy 

In trying to gam an understanding of the totality 
of the actions of a living organism, it appears to the 
reviewer that we may have to seek it m the intimate 
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actions or "behaviour” of particular rndiv idual 
entities, rather than in the average statistical behaviour 
of “ crowds ” A piece of radioactive material decays 
according to the mathematical laws of continuous 
change, but behind this apparent continuity there 
lies a senes of discontinuous changes or mutations ” 
The apparently continuous activity manifested in an 
ordinary chemical reaction, which can also be repre- 
sented by the mathematics of continuity, is due in 
reality to a hidden senes of cntical states and 

cntical ’ transformations Everywhere the evolu 
tionary changes ’ of individuals appear to be of a 
discontinuous, cntical, or mutational type Behind 
or below the determinism of our statistical laws of 
physico chemical change there hes a deeper determin 
ism based on the transformations of particular in 
dividuals at particular moments Modem physico 
chemical science has already obtained a large measure 
of success m analysing this apparent ‘ spontaneity ” 
and in discovenng the intimate laws of action of 
individuals The Gty Actuary is being replaced by 
the Harley Street physician Meanwhile, the philo 
sopher with his tlan of impatience (and ignorance) 
hurls defiance at the harmless corpse of the older 
determinism 

Prof Johnstone’s book contains much more however, 
than his attempt to find a characteristic or criterion 
of vital activity m statistical mechanics It deals 
with such subjects as perception, behaviour, mind, 
memory, freewill, habit, etc , and attacks the doctrine 
of determinism as applied to the deliberative actions 
of animals Thus the author says * In most animals 
there is some indetermination and spontaneity of 
liehaviour, and the more highly organised is the central 
nervous system, the greater seems to be the degree of 
indetenmnation that is exhibited In much of this 
discussion he reveals himself as a follower of Bergson 

Finally, Prof Johnstone, the philosopher (as dis- 
tinct from the psychologist and biologist) allows him- 
self the luxury of what he calls a “metaphysical 
discussion, which, however, he relegates to an appendix 
We need not follow him into those ' faery lands 
forlorn Philosophers (» e the professional sort) live 
by taking m each other’s washing, and it is no part of 
good manners to interfere with these detergent cere 
monies 

The general impression which one gains from this 
hook is that the author is dissatisfied with the present- 
day physico-chemical descnptionof biological sequences 
But it does not appear that he has anything better to 
offer We have seen that his thermodynamical (or 
statistical mechanical) discussion provides nothing new 
He brings in the modern physical theory of relativity 
and seems to find some comfort in the reflection that 
h I 
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the electrons itoms and molecules wheh going about 
their lawful oc asit ns are after all only successive 
space time coincidences But so also are the biological 
sequcncts 

Nevertheless Prof Johnstone s book is the work 
of an honest mature and determined thinker who 
possesses a good knowledge of physics chemistry and 
biology \s such it is worthy of very serious considera 
tion and thought and constitutes a most interesting 
contribution to scientific literature 

F G Donnan 


The Geological Description of Bntain 

(i) Me totrs of the Ceological Survey Lngland and 
Wales Explanation of Sheet 96 The Geology of 
Liter pool with H irral and part of the Flintshire Coal 
field By (. B Wedd B Smith W (_ Simmons 
and D \ Wny Pp vi + 183 4 s net 

(a) Me loirs f the Ceological Suney Fngland and 
Wales 1 \] hnat on f Sheet 169 The Geology of 
tie (out try around t t entry including an Account of 
the Carboniferous Rocks of the H antucl shire Coalfield 
B)T 1 stwo d Dr W Gibspn T ( (antrill and 
1 II Whtche d With ntr butions 1 y Dr H H 
Thom is ind the late t If funnmgt n Pp vm + 
149 + 8 PUtts s* net Also Sheet 169 1 inch to 
1 m lc col ur pr nted Drift edit on as 
(3) Met trs of tie Ceological Suney Scotland The 
Geology of l rrotr and the Moor cf Rannoch (I xplana 
tion cf Sheet <54) By L W Ilinxman R G 
Carrutl ers and M Macgregor With contributions 
by the late Dr ( T Clough and Petrological Notes 
by Di II II TlomasandH H Read Pp iv + 96 
4s ntt \lso Sheet 54 1 nch to 1 mile colour 
printed Drift edition 3* 

(Southampton Ordnance Survey Office London 
F Stanford Ltd 1923 ) 

U NDER the direction of Dr J Flctt, the 
Geological Survey of Great Britain with its 
happily increased emoluments and staff remains one 
of the most progressive scientific institutions in the 
British Isles The first two memoirs here noticed are 
based on the revision of mapping done m earlier days 
and they form on effective answer to those who hold 
that geologic il observations oncq, recorded are in 
capable of improvement m the light of later knowledge 
(1) The account of the Liverpool district is appropn 
ately pullished in time for the visit of the British 
Association Details derived from mining develop- 
ments have been utilised, and twenty four shaft 
stctions in the Flintshire coalfield art represented m 
a plate n e a count of the recent improvements in 
water suppl es (pp 127 147) records the great success 
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of the Vymwy reservoir which was completed m 189s, 
only 7 2 per cent of the water used bv Liverpool being 
now drawn from wells in the Bunter beds that underlie 
the city The case of Holywell in Flintshire down to 
the days of the War when the water was carted to 
the upper part of the town from the holy well of St 
Winifred and then dispensed in buckets is quaintly 
described This supply was seriously reduced m 1917 
by being tapped by mining operations and at present 
a reservoir is being utilised to receive water pumped 
from neighbouring shafts 

The glacial deposits of the district now receive 
concise description based upon studies by Mellard 
Rcadc G II Morton and others who have made 
I iverpool famous as a centre of geological observation 
Important modifications have however been made m 
older views as to the mode of deposition of the drifts 
and it is well to have the evidence of the stnation of 
the rock floor by ice fr m the Insh Sea conclusively 
put forward (p 96) The glacial strue occur mainly 
near the coast they are dire ted t ) the south east , 
and 58 per cent of the b uldcrs from a clay pit in 
Stinley Road (p 95) exam ned 1 y Morton and Good 
hild showed stnations on their surfaces The list of 
erratics includes rocks from the county if Antrim 
Ayrshire Ailsa (raig and the Isle of Man The 
evidence for the existence of a great Insh Sea glacier 
is here complete 

(2) The memoir on the Country around Coventry 
is in reality a description of the area of the accompany 
mg Sheet 169 of the colour pnnted one inch map, and 
covers the very interesting district north and north 
e 1st of the city The whole of the Warwickshire coal 
field which extends into Sheet 155 has however been 
included m the memoir I ducationally the map is 
a fine one from the contrast in structure of its eastern 
and western areas the Cambnan shales and quartzite 
coming in west of the great fault and underlying the 
Middle Coal measures while the dnft covered Tnassic 
country to the east includes the remarkable mlier of 
ancient quartz dionte formerly styled granite that is 
quarried at Lane s Hill 

It is suggested on p 20 that this and the similar 
rock of Mount Sorrel which formed part of the land- 
surface in Tnassic times, may be of Devonian age like 
the granites of the Lake Distnct and of southern 
Scotland We note among the geographical features 
the growth of Coventry in consequence of the mmmg 
activity north of it (p x) and on the map the grand 
old line of Watling Street, with the mam route of the 
London Midland, and Scottish Railway, W pmg 
similarly to the Tnassic lands 

(3) The third memoir dealt with m this notice leads 
us to a very different country The Moor of Rannoch 
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Baa now been travelled by the railway to Fort William > 
but its essential wildness remains, and has become 
known to thousands who otherwise could have realised 
little of the grimness of the central highlands We are 
here on the watershed between the North Sea and the 
western inlets, and its rugged characters seem typified 
in the trench like hollow in which Loch Encht lies 
(p 9) The contoured geological map, with its audacious 
mass of scarlet where the early Devonian granite forms 
the moorland should be studied side by side with the 
hill shaded sheet of 1876, on which Mr R McFadden 
gave us what is surely one of the finest examples of 
hachunng m the world v 

The question of recumbent folds among the meta 
morphosed stratified senes has been raised by Mr F B 
Bailey and the views of the official geologists m this 
difficult region show healthy differences that will 
stimulate yet further work By any one who has 
emerged on the moorland from the deep cleft of 
Glencoe the courage of those who have investigated 
the district yard by yard must be gratefully acknow 
ledged and admired The most striking feature of the 
description of the glacial deposits is the evidence that 
boulders of the Rannoch granite have been abundantly 
lifted by the land ice to heights of 1000 feet above the 
level of the moorland mass G A J C 

Medical Science in the War 

History of the Great If ar Based on Official Documents 
Medical beruces Diseases of the War Vo! a 
Including the Medical Aspects of Amotion and Gas 
Warfare and Gas Poisoning tn Tanks and Mines 
Edited by Maj Gen Sir W G Macpherson Maj 
Gen Sir W B Hemngham, Col T R Elliott and 
Lt Col A 'Balfour Pp vm + 631+7 plates + 6 
maps (London H M Stationery Office 1993 ) 
35 s net 

A S the details of the War fade away into the past, 
our perspective of the ordeal emerges more 
and more clearly, and when viewed from a distance 
of five or more years, the magnitude of our effort begins 
to make itself apparent Tune, if it has not yet healed 
our wounds, has at least enabled a considered diagnosis 
and history to be made How wonderful that history 
was, how resourceful our resistance, how well earned 
our victory, can be gathered by reading this truly 
fascinating account of the work of the Medical Services 
during the War Never before in war has the air 
played so big a part, its physical properties have 
loomed large m problems of aviation, while its im- 
portance m respiration has made physiology one of 
the most indispensable of sciences in connexion with 
aviation, gas warfare, and mining operations 
Application of the results of scientific resesfreh led 
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to the solution of most of our difficulties By careful 
tests men could be selected who were physiologically 
suitable for flying, while those unfit could be eliminated , 
flying straw could be detected and treated, by 
the use of liquid oxygen aviators could reach heights 
otherwise unattainable, and still retain their efficiency 
Many lives were saved, and considerable advantage 
gamed in consequence 

After that portentous experiment of April 22, 1915, 
when the aspect of warfare was changed by the use 
of asphyxiating gas by the Germans, stupendous 
efforts were made to devise protection against this 
form of attack For a while gas offensive and anti 
gas protection strove, on either side of that awful 
strip of neutral land, each to outdo the other the 
ultimate victory was with the defence 
That the British box respirator was easily the best 
in the field cannot be denied by any one who knows 
all the facts for it was satisfactory both from the 
chemical and physiological point of view, and hence 
this form of respirator was greatly in demand not only 
for the use of our own troops, but also for those of 
several of our allies Its evolution from less perfect 
predecessors is fully explained m the tenth chapter of 
the book Chapter lx contains a full account of 
several gas attacks made upon our troops m one 
case at least the reviewer can testify to the complete 
accuracy of this official account and has no doubt 
i tint all the other accounts are equally accurate since 
they were written up in the field by exceptionally 
able Army chemical advisers on the basts of verified 
reports by the units concerned 
Gas warfare reached a crescendo in July 1917 when 
mustard gas was first employed, and the number of 
casualties suddenly jumped up and even with tfie most 
stringent precautions remained high until tho end of 
the War This was due not to inefficiency of the 
respirator, hpt to difficulties of detection of the gas, 
and to damage done to the general body surface by 
the substance In spite of all our precautions the 
total reported gas casualties were 180 983, not counting 
some who died on the spot, or were taken prisoner , 
something more than 6000 of these didd while about 
19 000 had been classed for pensions during the year 
1919-1930 This forms about 3 per cent of the total 
post War disabilities, which is only a small number , 
very few of these men have mice died from indisputable 
effects of gassing The medical treatment of gas 
poisoning may therefore be said to be fairly satis 
factory, and is fully discussed, together with the 
pathology of gas poisoning, in the official account * 
Much has been written elsewhere about gas warfare.] 
it has been described as a cheap, effective, and humane 
means of attack, and also as the most costly, most 
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ineffective, and most brutal weapon yet devised That 
it has come to stay is certain , that it cannot be ignored 
is incontestable , that it may even be the means of 
ultimately extinguishing the civilisation which has 
engendered it seems not impossible No one could 
read this considered account without being impressed 
by its fundamental significance 
There is one gas against which the respirators are 
not effective , this is carbon monoxide It was not, 
and ciuld not easily be used as a means of attack, 
but was encountered m ill ventilated tanks and m 
mines after a blow had occurred This danger was 
met, as similar danger is met m coal mines, by the use 
of some form of oxygen respirator Mine rescue work, 
and the treatment of carbon monoxide poisoning, form 
the concluding chapte'rs of this valuable and interesting 
document 

The Foundations of Future Psychology. 

The Nature of “ Intelligence ” and the Principles cf 
Cognition By Prof C Spearman Pp vui+358 
(London Macmillan and Co , Ltd , 1923 ) 151 net 
" TN these principles, then, we must venture to hope 
[ that the so long missing genuinely scientific 
foundation for psychology has at last been supplied, so 
that it can henceforward take its due place along with 
the other solidly founded sciences, even physics itself 
In particular, these principles (together with com 
mentanes upon them) appear to furnish both the proper 
framework for all general text books and also the 
guiding inspiration for all experimental labours ” 

This is the author's very confident conclusion The 
source of cognition, he holds, is experience This he 
defines as “ that which is immediately lived, undergone, 
enjoyed, or the like a definition which would appear 
to include digestion and the hardening of one s artenes 
The first intelligent operation is the apprehension of 
experience This is said to include sentience, affection, 
cognition, conation, and the ego The inclusion of the 
ego is firm but apologetic, “ pending some much more 
plausible alternative explanation being proffered ’’ It 
is hinted (but not argued) that the fundamental con- 
nectedness of these items is also apprehended at this 
primary level 

The second principle— the ‘ eduction of relations ” — 
states that ‘the presenting of any two or more 
characters tends to evoke immediately a knowing of 
relatiowfcetween them ’ The proof of this “ tendency 
towards evocation ’ appears to be that these relations 
may be discovered These relations include all the 
categories— time, space, causality, and the rest All 
are neatly ticked off 

The third principle — the eduction of correlates— is 
that “ the presenting of any character together with 
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a relation tends to evoke immediately a knowing of the 
correlative character ” This principle is very thoroughly 
elaborated and illustrated 

These principles and them manifestations are called 
‘ noegenetic ” because they are “ noetic ’ (self-evident) 
and generate further knowing They are “ the prin- 
ciples of intelligence ’ and fundamental for cognition 

The book, we are told, is “ solely psychological and 
by predilection practical ” The author, m consequence, 
believes himself justified in adopting the methods of 
a drumhead court martial on the freqd^fagiccasions 
when he tackles metaphysical points Since the essence 
of his argument, however, is noetic self evidence, it is 
difficult to understand what he means by unadulterated 
psychology Certainly he makes a most resolute 
attempt to illustrate and corroborate his results from 
laboratory evidence , and this is the most valuable, 
as it is also the most distinctive, feature of his dis 
cussion He is far too clear headed, however, to 
mistake corroborative for fundamental evidence 

Take, for example, one of his favourite topics— the 
initial status of sense experience Neither his choice 
of this topic nor the greater part of his treatment 
appears to be predominantly psychological He 
begins with the argument commonly known as physio- 
logical scepticism, and ignores the vicious circle it 
contains Satisfied with this, he appears to’rely on 
self evidence until quite late m the work, when he brings 
corroborative experiments to bear upon his implied 
assumptions concerning this “ tremendous problem of 
objectivity ” It is true that he assigns to these ex- 
periments much greater value than is due but his 
fallacy is logical, not experimental To pass other 
points, the brunt of his discussion here concerns sub- 
jectivity m the sense of 1 actually constituting your 
state of consciousness as when you say My conscious- 
ness was that sensation ’ ” Since many philosophers 
hold that no one can ever truthfully say any such thing, 
it is plain that this " experimental ” question is a 
flagrant petitio pnncipti 

The same remarks seem apposite when the author 
deals expressly with “ transcendence ” It is clear to 
him that somehow we come to know what is not a state 
of ourselves, and he alleges that we do this by educing 
correlates We apprehend the ego, grasp the relation 
of otherness, and educe a not-self (p 107) This looks 
simple Self and otherness, together, will give you, of 
course, “ other selves,” or “ other than any self,” or 
" anything other than yourself ” You can therefore 
" educe ” or 1 draw out from the very nature of the 
item (yourself) presented ” your parents or, if you will, 
the rest of the universe In short, anything can be 
done by these methods, and it is not at all clear why the 
author did not choose to (< educe ” “non experience ” 
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from experience or infinite objectivity from 
* finite subjectivity ’ 

These principles ere called qualitative but there 
are also five quantitative ones, and three further 
anoegenetic principles of reproduction dispantion 
and variation of clearness I have space only for a 
few remarks on these heads 
The first three of the five quantitative principles run 
as follows (i) Every mind tends to keep its total 
simultaneous cognitive output constant m quantity 
however varying in quality , (a) the occurrence of any 
cognitive event produces a tendency for it to occur 
afterwards (3) the occurrence of any cognitive event 
produces a tendency opposed to its occurring afterwards 
Of these (1) looks as if it meant that every sleepy 
mind tended to have the same cognitive output as it 
has when alert This however is not what is meant 
Our author seems to mean instead (p 131) that the 
occurrence of any one noegenetic process tends to 
diminish the others The second noegenetic process, 
however presupposes and includes the first 
(a) and (3) are flatly contradictory so that it is 
difficult to know what to do with them They are 
called respectively Retentivity and Fatigue It may 
be worth remarking then that Fatigue in ordinary 
language does not contradict (a) When you are tired 
you arc likely to stop but afterwards you may begin 
agam 

I do not mean these criticisms to be verbal but I 
should be glad if they were For the author s courage 
and resource I have nothing but admiration and h 3 
vigour is always refreshing John Laikd 

Our Bookshelf 

Memoirs of the Geological Survey Special Reports on 
the Mineral Resources of Great Britain Vol 1 
Tungsten and Manganese Ores Third edition By 
Henry Dewey and H G Dmes with Contributions 
byC N Bromehead T Eastwood G V Wilson and 
R W Pocock Pp iv+83+3 plates (South 
ampton Ordnance Survey Office, London E 
Stanford Ltd , 1933 ) as net 
The latest edition of the report on the British ores 
of tungsten and manganese merely brings up to date 
the information contained m the previous editions but 
it cannot be said that it has brought out any new facts 
of importance Perhaps it only serves to emphasise 
the industrial unimportance of the British sources of 
supply Temporarily the War directed attention to 
the domestic sources and caused these to be actively 
worked but under postwar conditions, the home 
deposits have agam been found to be unable to compete 
with the richer deposits that exist abroad This is 
well exemplified by the ores of tungsten the British 
output of which touched nearly 400 tons pfer annum 
during the War, while the output to-day u probably 
less than a quarter of this quantity , m the sifate wa£ 
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the price, which during the War reached 55s per unit, 
is to-day only about 1 as Furthermore the total 
output from Great Britain » only about a} per cent 
of the world s production 

In the case of manganese ores the figures show the 
same tendency though not to so marked an extent » 
this is due in part to the fact that the great bulk of the 
British ores of manganese are of low grade compared 
to the imported ores The chief centre of our home 
supplies is m North West Wales, m Carnarvonshire and. 
Menonethshire both of whichdiatncts are well described 
m the present report These ores appear to average 
less than 30 per cent of metallic manganese while 
imported ores contain at least 50 per cent Even so 
however the tonnage of domestic ores is barely 1 per 
cent of the world s production and only about a per 
cent of our imports Economically therefore the 
British production of both these ores is negligible 
and a careful study of the report before us affords no 
ground for hope that it will ever become a factor to be 
reckoned with in the world s markets for either mineral 
Cements Limes and Plasters their Materials Manu 
facture and Properties By F C Eckel Second 
edition revised and partly rewritten Pp xxxi + 
655 (New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 192a ) 335 6 d net 
Eckei s treatise on cements although dealing almost 
exclusively with Amen can practice is one of the most 
thorough works on this subject and the new and 
revised edition will be accepted as a standard authonty 
The scanty references to English practice are not 
always accurate and the casual reader might suppose 
that the industry in Great Bntain was insignificant 
b t the information in regard to the United States and 
Canada is very full A more detailed account of the 
fixed mechanical kilns which are now assuming so much 
importance would have been welcome as they are now 
becoming serious rivals of the rotary kiln It has been 
found possible to include a short acrount of the high 
alumina cements recently introduced although there 
is no systematic consideration of their properties 
The section on slag cements is misleading Only the 
older pozzol&ruc cements consist ng of mere mixtures 
of granulated blast furnace slag and lime are considered, 
and the much more valuable Iron Portland or 
Blast Furnace Portland cements made by mixing 
a suitable granulated slag with clinker and grinding 
together are not even mentioned The chemistry ana 
physics of cement do not receive attention the treat- 
ment being purely empirical but withm its limits the 
book gives an excellent survey of an important Amen can 
industry 

The Causes and Prevention of Corrosion By A A 
Pollitt Pp 930 (London Ernest Benn Ltd 
1933) 95s net 

The literature of corrosion is extensive but far from 
satisfactory m its scientific aspects There is a largs 
collection of facts but a singular lack of co-ordinating 
principles Each experimenter has his own hypothesis 
which fits a small group of observations but usually 
breaks down *hen applied to other nearly related 
facts The writer of the present work has prepared 
a useful survey of the subject, although confining 
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himself almost exclusively to work published m English, 
and without any evidence of first-hand observation 
Concrete examp) so important m such a subject as 
this, are lacking, and the reader is thus little able to 
judge of the relative merits of the rival hypotheses, 
which are however, fairly and accurately described 
The corrosion of steel boilers and of brass condenser 
tubes is treated more fully, the section on the latter 
subject being reprinted from a pamphlet issued by the 
Corrosion Committee of the Institute of Metals The 
most valuable part of the book deals with the prevention 
or diminution of corrosion, especially of boilers and 
condensers Here the author is evidently at home, 
and the chapters on the softening and de aeration of 
water, and on the protection of boilers by electrolytic 
methods are fully illustrated and contain much detail 
This portion of the book might well hav t been issued 
alone, a procedure which would have lessened its rather 
high cost The printing is good, and the illustrations 
of plant are very dear 

The Bakilara or Ranyoro the First Part of the Report 
of the Marine Ethnological Expedition to Central 
Africa By the Rev Canon J Roscoe Pp xvi + 
370+43 plates (Cambridge At the University 
Press, 1933 ) 35s net 

Anthropological science owes a debt of gratitude to 
all who were concerned m the initiation and orgamsa 
tion of the Matkic Ethnological Expedition to Central 
Africa , but most of all to Mr Roscoe, by whom the 
actual work of investigation was earned out This 
first instalment of his report is an invaluable contnbu 
tion to our knowledge, and will prove an almost m 
exhaustible mine of information for the student of 
pnmitive custom and belief The dominant people 
of the country of Kitara are the Bahuma, Negro- 
Hamitcs, possibly of Galla strain, though this is 
uncertain Coming from the north east, they invaded 
the country in the lake region immediately west of 
Uganda, part of which they now occupy, and subdued 
the Bahera, the agricultural negro aborigines Among 
much which is striking in their culture, the most 
remarkable feature is the manner in which their whole 
social and religious organisation centres around their 
herds The entire routine of the kingly office is 
ordered solely to promote by sympathetic influence 
the well being of the cattle The elaborate milk 
ritual, which Mr Roscoe has studied carefully in minute 
detail, inevitably invites comparison with the dairy 
cult of the Todus of Southern India 

L' Homme fosstle de La Qtttna Par Dr H Martin 
(Archives de Morphologie generate et experimental® 
Fasc 15 Anatomie ) Pp 360 (Pans Gaston 
Doin, 1933 ) 35 francs 

In this volume Dr Martin describes the results of the 
investigations which he has earned out on the Moustenan 
site of La Qurna (Charente) since 1905 His discoveries 
included a large number of mammalian remains and 
of typical implements as well as objects of bone, which 
at the time of discovery d&nsbtuted the first evidence 
of the use of bone m the Moustenan age Mui h of this 
matenal has formed the subject of communications to 
French scientific societies, and the general conclusions 
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are well known ; but anthropologists will welcome thtf 
careful and detailed study of the evidence as a whole 
The author, by inference, does much to throw light 
upon the habits of Moustenan man, and it is noteworthy 
that he is inclined to regard a certain condition of 
the equine teeth as evidence for domestication His 
most important contnbution toanthropolognal science, 
however, was the discovery in 1911 of the human 
skeletal remains now known as the La Quma man, 
and in 1915 of the cranium of a child aged eight, both 
falling within the Neanderthal group Dr Martin, on 
the ground of inferiority to type m certain respects, is 
disposed to regard the former as femdhM 

Practical Chemistry By E J Holmyard (Bell's 
Natural Science Series ) Pp xvi f 367 (London 
G Bell and Sons, Ltd , 1933 ) 41 net 
Mr Holmyard in the preface to his book has some- 
thing to say on the heuristic system, about which so 
much was said a few years ago While we may admire 
it at a safe distance he remarks, “ We are at least upon 
safe ground when we believe that a little sound know- 
ledge acquired by the method of direct teaching is 
distinctly more valuable than much hazv and in- 
accurate knowledge gained by the so tailed ‘method 
of research ’ — whw h is, of course, not the method of 
research at all but a sort of game of make believe ” 
He has written a sound and useful book on the lines 
he advocates It covers the ground of the School and 
Higher Certificate Examinations, and is sufficient for 
University Scholarships, but is wisely not written lor 
any examination Gravimetric and volumetric analysis, 
physical chemistry and organic chemistrv an included, 
but the author has nghtly, we think, omitted qualitative 
analysis The coursp described is one of the best we 
have seen, and the book should become popular in 
schools It is evidently the work of an experienced 
teacher 

Ink By C Ainsworth Mitchell (Pitman s Common 
Commodities and Industries) Pp ix + 138 
(London Sir Isaac Pitman and Sons, Ltd , 1933 ) 
3r net 

Mr Mitchell has dealt with the origin of inks, the 
way in which they are made, and their characteristics 
in a most interesting and useful way The use of 
carbon inks, he shows, dates back to very remote 
periods m Fgypt and China The earliest mention of 
iron gall ink is said to be in the work of Theophilus 
the Monk, dating to about the eleventh century a D. 
Before t)ie beginning of the seventeenth century, ink 
was made in the household, but in 1609 it was manu- 
factured in Pans, later m Dresden, and much later by 
Stephens m England Mr Mitchell deals with all kinds 
of ink, including pnnting ink 

Your Broadcast Receiver and How to Work It Hints 
and Tips for the Radio Listener By P W Hams. 
Second Impression Pp 68 (London The Wire- 
less Press, Ltd , 1933 ) 6d net 
This book can be recommended to owners ol broad- 
casting receiving sets A judicious amount of elemen- 
tary practical theory is given which will enable them 
to get the best results from their apparatus 
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Letters to the Editor 

{Tti Editor dots not hold Aimself responsible for 
opinions expressed by kts correspondents Nettker 
can Me undertake to return, nor to correspond mtk 
the writers of. rejected manuscripts intended for 
this or my otker part of Na PURL No noli e is 
taken of anonymous communications ] 

On the Regularities of the Spectral Lines of Iron 
and the Atomic Magnetic Held 

Since our short account of the method of observing 
the Stark effect with a stabilised arc was written (see 
Nature Match 31 p 431) we have made experiments 
on about twenty different metals With elements 
having a simple spectrum as silver copper tine and 
others the separation of the lines into different senes 
is facilitated from tye similarity in the winged 
appearance of the lines in the strong heterogeneous 
efectnc field near the anode though the broadening 
is generally asymmetric and there is some difference 
among the polarised components The examination 
of many thousands of iron lines is not yet completed 
but choosing lines between XX 2400 to 3000 A show mg 
the simplest type of the effect in which they are 
enhanced and slightly shifted towards shorter wave 
lengths we have found that a few lines can be 
arranged in regular triplets quartets and sextets 
These mostly belong to spark lines In addition to 
these regularities we can arrange the enhanced lines 
mto a large number of quadruplets as shown below 


The frequency difference A»(i 2) is equal to M3 4) to 
a fraction of the wave number per cm The relations 
between A»(i 2) and M 2 3) are various but the values 
of M2 3) and Mi 4) and especially those of M2 4) 
and Mi 3) are common to many of the quadruplets 
The remarkable numerical relation between A»(i 2) s 
is that they come out in groups as given m the 
subjoined table 


Group 

No ol 
Quadruplet* 

Art 1 J)*xl(3 4) 

Ranfo ol t) 

a 

*4 

59<> 

55 to 68 

b 

15 

in 7 

xo6 to 121 

c 

46 

182 4 

171 to 197 

d 

34 

345 3 

230 to 262 

e 

6 

363 9 

354 V> 372 

f 

47 

422 4 

4Mt0 435 

g 


484 9 

477 to 495 


Values outside the ranges above cited do not appear 
Counting from group (a) the mean A»(i 2) s except 
mg the second are almost exactly in the ratio 
1234678 

It is singular that 5 does not enter in the above 
ratio the absence of this number will probably 
underlie the principle of choice Perhaps the above 
ratio has some bearing on the quantum theory and is 
connected with the inner quafatum number ( innere 
Quantonrahl ) If we interpret the existence of 
regular separations as due to the action of an atomic 
magnetic field the above relation seems to be one 
aspect of Runge s rule in the Zeeman effect Taking 
363 as the standard separation the above ratio can 
be written as representing 1/6 1/3 1/2 2/3 x 7/6 
4/3 The intervals of quadruplets m group * (g) for 
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which Mi a) * 483 frequently occurs and is closely 
rel ited with the separations of numerous quadruplets 
so that it seems to have some important signification 
Die same number occurs m two rcgnhr triplets 
In forming these quadruplets there is no criterion 
but that of taking the interval Mr *) M3 4) with 
corresponding symmetry in the intensity of hues 
Vnatysmg the distribution of lines it is found that 
the same line can lie looked upon as belonging to more 
than one quadruplet Most of them are perhaps not 
real quadruplets but belong to portions ( f more 
comjlcx separations the true nature cf which is 
difficult at present to unravel Pealing with many 
hundreds of lines chance comci lcnccs may fxc juently 
occur yet the probability of the existence of regular 
ltus can scarcely be d subted Fvcntuilly we shall 
be ible to arrange the iron lines in spectr d senes by 
utilising the Stark effect if sich really exist 

If wc assume that the sepirations are due to the 
Zeeman effect of the atomic magnetic field they will 
probably amount to aliquot parts of a normal triplet 
if they follow Runge s rule lhis is n< t usually 
obeyed in iron lines by applying an external held but 
if we roughly assume that the triplets (Mi 485) 
arc normal the field must amount to 10’ gauss which 
will approximately give the order of magnitude of 
magnetic force acting on the light emitting electrons 
As the above value of A» corresponds to the widest 
separation observed the field will be generally 
smaller by choosing Ar 354 which is found m one 
of the tnpletB and a number of qua Iruplcts the 
atomic ficl 1 is found to be 6 ( x I o' gauss coinciding 
with the value found by Weiss from experiments on 
magnetisation This gives strong support to the 
m igneton tht oiy and tho igh the problem of atomic 
held is still in a hypothetical stage the close agree 
ment of the results obtained from measurements 
midc on different phenomena is worthy of further 
nsi leration 

In Bohr s equation for calculating the frequency of 
light tho change of electric energy is t iken int j account 
cnly when an electron passes from one orbit to 
another during tho emission of light If we assume 
tl at in the intern r of an iron atom a strong magnetic 
ficl 1 as given above is prevalent we must also 
\amine the change of magnetic energy during the 
emission This atlls a further complication to the 
dis ssion especially when the orbits are not coplanar 
The question is where does the magnetic liel l come 
fr m docs tho seat lie in tl e nucleus or m the 
orbital motions of electrons > The mtricite nature 
f the spectral lines in ferromagnetic metals may 
ultimately bo traced to the existence of an inner 
atomic field 

The list of lines and different separations will be 
published shoitly m the Japanese Journal f Ph\stcs 
vol 2 H Nagaoka 

Y SUGIURA 

Institute of Physical and Chemical Research 
Kongo lokyo July 20 


Embryology and UM- Inheritance 
Having read with great interest m the supplement 
t> Nature of August 18 the Huxley lecture of my 
friend Sir Arthur Keith and the comments upon it 
in Current Topics and Fvents of the same issue I 
should like as an embryologist to make some remarks 
on the subject Sir Arthur in his fascinating style, 
describes the manner in which during development 
indifferent embryonic cells ore marshalled so as to 
build up structures of functional and adaptations 
use Re arrives however at the surprising con 
elusion that functional adaptation is a property 
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resident in the embryonic tissues the effects of usage their Inevitable consequences by attributing frau d 
in the parent can have no influence on the machinery to the experimenter It is obvious from hit synapse 

Sir Arthur therefore if I understand him aright thetic references to Kammerer that Sir Arthur Kath 
comes out as a predcstmanan orthogeneticist The belongs to the first of these categories May I recoin 
experiences of the animal have no influence in shaping mend to him a more prolonged and extensive study of 
the structure of its offspring In this attitude he Kammerer s papers T 

out loes that ultra mendelian Prof Morgan of New The paragraph in Current Topics and Events goes 
York who when confronted with the problem of the on to state that every failure to demonstrate use 
ultimate causes of his mutations admitted that inheritance strengthens the Darwinian position which 
no other s urce could be found for them except the is adopted by the best and most philosophical workers 
influence of the environment in biology to day This is a statement which I 

What reasons does Sir Arthur adduce for what I frankly fail to understand Darwin was until the 
may term his despairing conclusion ? In the last close of his life a convinced believer in the existence 
analysis they reduce themselves to two namely (i) of use inheritance although he did not regard it as 
functional adaptations — such as the shape of tne the sole factor in evolution Who present the 
crowns of the molar teeth — and the separation of the best and most philosophical workefVTh biology is 
peronaeus tertius muscle from the extensor muscle of course a matter of opinion I should think that 
of the little toe come into existence in the embryo Darwin if still with us would put in this category 
before there is any possibility of the performances those who had the widest acquaintance with facts 
of the functions to which they are adapted and (2) If this criterion be granted then I may remark that 
Sir Arthur can conceivo of no mechanism by which the best paleontologists and the beat systematic 
the habits of the parent can influence the embryonic zoologists whom I know are strongly inclined to 
machinery adopt the Lamarckian point of view 

Now when I amarckism is dismissed on grounds Far be it from me to say a single word in disparage 
snch as these it would have been just os well if Sir ment of that great biologist Huxley whom Sir Arthur 
Arthur had made himself acquainted with the form Keith claims and I have no doubt rightly as a 
in which the Lamarckian theory is held by modem predetermimat From Huxley I received my first 
biologists May I briefly refresh his memory ? attraction to the study of biology and it has fallen to 
Modem Lamarckism may be stated as follow s my lot to succeed him in his chair I am convinced 

(1) An animal exposed to a new environment that if Huxley were still alive and had learned from 

modifies its habits so as to adapt them to new needs Sir Arthur Keith s brilliant exposition the wonderful 

(2) New habits persistently indulged in entail facts of the indifference of embryonic cells and their 

modifications of adult structure capacity at need to form anv kind of tissue he would 

(3) The offspring of animals which have adopted find it difficult to persist m his conception of the 

the new habit if they remain in the same environment germ plasm as a machine like mosaic of molecules 
as their parents tend to assume the new habits more bir Arthur compares the embryonic cells to an 

quickly and on slighter stimulus than did their army of workmen capable of various tasks whose 
parents and to develop the corresponding structures energies are co ordinated to a common end — not by 
at an earher period of their lives a director but by hormones or chemical messengers 

(4) Ultimately when the new habits have persisted which they send to each other I must frankly 

for a long time the corresponding structures make their confess that it baffl<* all my powers to conceive how 
appearance in development before the performance of the from an unorganised mob of undifferentiated cells an 
functions to which they are adapted organised structure could arise solely by their mutual 

It is obvious therefore that all Sir Arthur Keith b influence Certainly the amount of constructive 
arguments against use inheritance are irrelevant work accomplished in these circumstances by a crowd 
to the question at issue Sir Arthur is a brilliant of British workmen would be a minus quantity 
mammalian embryologist Were he a comparative Surely the influence which organises and marshals 
embryologist he would be acquainted with cases these cells must be ono external to themselves 
which would stagger even him in his opposition to There must in the developing embryo be some part 
Lamarckism I wdl give one All Macruran Crustacea which takes the lead and emits the primary hormones 
(lobsters prawns shrimps etc ) when seeking retreat which control the action of the rest This I pointed 
move backwards and strive to thrust the abdomen out in my address to Section D of the British Associa 
into a dark crevice Ihe hermit crabs have adopted tion m 19x6 May I illustrate this by an example 
the habit of inserting the abdomen into the curved taken from a recent paper by Ruud and Spemann with 
passage of an empty gastropod shell and inconsequence which Sir Arthur is twaaibly not acquainted ? If a 
the abdomen has become curved The young hermit small portion of the developing nerve plate of Triton 
crab however in its last free swimming stage has alputns be grafted into the ectoderm of a gastrula 
an abdomen as symmetrical as that of a shrimp of Triton taniatus in a region where normally the 
but when it sinks to the bottom before it has neural plate is not found it will organise the ectoderm 
found an appropriate shell the abdomen has already cells around it into a neural plate in the midst of 
become curved Does Sir Arthur ask us seriously to which it will be found distinguishable from the cells 
believe that this curvature has been produced by of the host by its different colour 
some mystical adaptations! mechanism among Let me in conclusion suggest to Sir Arthur Keith 
embryonic cells and has had no relation to that these primary hormones or formative stimuli 
parental habits ? Ihe paragraph m Current Topics which initiate development and give it its course are 
and Events rightly states that the crux of the whole the physical correlates and bearers of the memories 
discussion is the proof of the actual existence of of the race stored in the egg cell which has in turn 
use inheritance Many of us believe that by means received them from the tissues of the parent genera 
of well thought out and patiently executed expen tion £ W Ma cBkidb 

ments this proof has already been given Those who 

refuse their assent may be divided into two classes As I read over the homily which my friend Prof 
namely (a) those who are unacquainted with the full MacBnde has addressed to readers of Nature in 
details of the experiments (b) those who are general and to myself in particular — one with which 
acquainted with these details and stnve to escape from we are all becoming familiar— I was reminded of an 
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experience suffered by Huxley when he lectured at 
the Royal Institution on the cerebellum At the end 
of the lecture a devout hearer approached to inform 
him that t>he had understood ana enjoyed the lecture 
—with the exception of one point — was the cere 
bellum inside or outside the skull ? Aftdt I have 
filled 24 columns of your valuable space to pro\ e that 
Huxley was altogether right when he denied that 
use inheritance played any part in the evolution of 
man — or of any other ammad — Prof MacBnde after 
reading these columns turns round and pricticilly 
asks me if I have heard of Kam merer 

If Prof MacBnde will be so good as read my 
Huxley lecture again ho will see that I neither 
affirm nor deny the loctnne of use inhentance What 
I have denied in as clear terms as are in my voca 
bulary is thit I amarckism — whether of the original 
1809 vintage or of the brand bottled in 1923 by Prof 
MacBnde— has had no part in the evolution of man 
To give my re isons for this conclusion would compel 
mo to inflict on the readers of Naumr 1 repetition 
of my Huxley Lecture Here I must content myself 
by saying that Lamarckism gives no explanation of 
man s developmental history none of his anatomy 
it leaves the ancestral forms of man such as we 
know of from the discovery of their fossil rema is un 
explained it cannot explain the characters wlich 
differentiate one racial type of modem mail from 
another In brief the tenets which Prof MacBnde 
clings to with such fidelity cannot serve the purposes 
of even a working hypothesis for the modern anthro 
pologist 

Prof MacBnde is good enough to siggest that I 
should be staggered did I know of certain facts with 
which comparative embri ologists are familiar Well 
I do sometimes make little excursions into the realms 
of invertebrate embryology an i frankly confess I 
am staggered by the fact that men who are famihar 
with the developmental histones of mvertelrite 
animals can have any belief of 1 amarckism as a 
factor in evolution Ariuur Ki.ith 


Solar Activity and Atmospheric Electricity 

Dr Baufr s courteous attempt (Naturt August 
11 p 203) to reconcile our views respecting the con 
nexion he behoves in between sun spots and atino 
sphenc electncity calls for a reply I should first 
explain that we differ as regards even the connexion 
between sun spots and terrestrial magnetism \pp ir 
ently we both accept the relation 

R— a +6S (1) 

between R the range of the regular diurnal variation 
for the year and S the sun spot number Here a 
represents the range for no sun spots and 1006 the 
increase in range for a sun spot frequency of 100 
The value of 10 06/a vanes with the magnetic element 
and with the station but is usually m the neighbour 
hood of o 8 The further relation mentioned by Dr 
Bauer p 204 an increase of 100 in the sun spot 
number would correspond to a decrease in the m 
tensity of magnetisation of the earth of about o 1 
per cent is not a result I consider proved If it 
were true there should be a decided 11 year period 
m the secular change Claims to have established 
such a penod have beep made but seem to me to 
have broken down Quite recently failure to detect 
the phenomenon at Paris one of the most satisfactory 
stations has been announced by M A Angot (Ann 
de l Insttiut de Physique du Globe Pans 1923 p 288) 
But if Dr Bauer and 1 are not exactly at one on this 
point we are at least agreed that the influence of 
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sun spots on the absolute values of the magnetio 
elements is exceedingly small if not zero 
Coming now to the potential gradient of atmo 
sphenc electncity Dr Bauer claims to have estab* 
lishe J a substantial spot influence both on the ampli 
tude of the diurnal variation and on the mean value 
for the year In the Physical Society paper to which 
he refers (Proc Phys Soc I ondon vol 35 p 129) I 
attempted to check the alleged sun spot influence 
both for the diurnal range and the absolute value by 
means of formula (1) In the caso of the absolute 
value R represented the mean value of the potential 
gra lient for the year In additic n to results from 
the Ebro Observ vtoiy on which Dr Bauer had 
mainly rehel I emplo\ ed d vta from two penods of 
years at Kew determuung a and ? 111 all cases by 
least s mares Fxcept in one case the value found 
foi 1 000/a was positive but it was much below 0 8 
and the values found for the arrelation coefhcients 
were tso small to warrant the conclusion that a true 
sun spot influence had been made out 

In his recent lotter Dr Bauct does not impugn the 
accuracy of my mathematical work What he does 
is to employ instead of (1) a formula of the type 

R a +bS+cT (2) 

where S is now the difference of the sun spot number 
from its mean value and T the time in i ears counted 
from the middle of the penod We may I think 
treat it is a mathematical certainty that the ol serva 
tional results must be expressible exactly by a formula 
of tl e type 

R -a -IS /( T) 

What Dr Bauer has found is that for one particular 
period of years /( T) c T gives a good result at certain 
stations notably El ro an 1 Esk lalemuir whirh he 
cc 1 siders good and a less good result at other stations 
Pots lam and Kew which he considers inferior He 
w ild no doubt get a still better result if he put 
f[l)—cT +dT* 

13 it is the goodness of fit in such 1 case my evidence 
of the real existence of a sun spot influence > There 
might for example be an excellent fit with b o 
fhcre may admittedly be special conditions m 
which something is to be said for a formula of type (2) 
As I showed some years ago the ibsolute value of 
potential gradient at Kew and presumably else 
where is affected by the visibility (punty) of the 
atmosphere potential falling os the visibility nses 
If the punty of the atmosphere at a station improved 
at a uniform rate potential gradient would naturally 
fall and it might be a proper course to apply a cor 
rective term cT with c negative as found by Dr 
Bauer at the Ebro Eskdalemuir and Kew Agam if a 
station went on applying an invariable factor for the 
reduction to an infinite plane while the factor was 
really altering owing to continuous deterioration of 
the insulation or other instrumental cause a corrective 
term c T with c negative might be justifiable if the 
rate of ietenoration was constant 
The reasons assigned by Dr Bauer p 203 for 
considering Kew an inferior station are the large size 
of ,/c, the ratio of the amplitude of the 12 hour to 
the 24 hour Fourier wave and the high mean value 
of potential Now I can imagine another cntic 
holding — and with equal reason — that a low value of 
c t jc. and a low mean value of potential gradient are 
both symptoms of inferiority either m the site or in 
the apparatus He might even suggest that the mean 
values at the Ebro 86 o/m m 1921 and 760/m in 1932 
are outstandingly low 

If a high mean potential gradient is a sign of 
K 2 
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inferiority, the good character of Eskdalemuir seems 
difficult to explain as the value there makes a much 
closer approach to the Kew than to the Ebro value, 
the latter being notably below what Dr Bauer puts 
forward as the normal Again, if a high value of 
6,/Cj is a sign of inferiority is it not strange that c t jc, 
is highest at Kew in summer when the potential 
gradient is lowest 5 Lbro and Eskdalemuir have a 
variable number of monthly quiet days, while at 
Kew with rare exceptions the number is uniform 
Weather conditions usually reduce the number of 
quiet days used at Eskdalemuir below the Kew 
number io lhus a prior t we should have expected 
Kew to be the station least aSected by accidental 
irregularities According to Dr Bauer the sign of 
e' (his <) may depend upon whether the sun-spot 
cycle is below or above average development ’’ 
Apparently he expects a revolutionary change from 
a steady toll to a steady rise and conversely 1 It is 
obvious that if a steady fall did go on at the Ebro at 
the rate obtained b> Dr Bauer we should before long 
have the potential gradient negative 

1 he fact that Dr Bauer finds negative values for c‘ 
at all three stations, tbro, Fskdalemuir and Kew, may 
possess some physical significance unrelated to sun- 
spots In my Physical Society paper I referred to 
volcanic dust as a possible natural agency influencing 
potential gradient over wide areas Even the agency 
of man may influence a considerable area 1 hus l had 
myself regarded the value for 1911 at Kew as excep 
tionally low , and attributed this at least in part to the 
abnormal purity of the English atmosphere brought 
about by the coal strike At all events the mean 
value for 193.2, unlike that at the Ebro, shows a 
substantial rise 

In view of Dr Bauer s concluding remarks it may 
not be amiss to point out that the earth s atmo- 
sphere is generally believed to contain an equal and 
opposite charge to the earth s surface Thus the total 
charge on the earth as a planet would seem to be ml 
whether a sun spot influence exists or not 

C Chrfe 

August 17 


Colour Vision and Colour Vision Theories 

In his letter published in Naiukf of August 25, 
Dr Edridge Green seems to admit the accuracy of 
the deductions from the trichromatic theory which I 
made in the issue of August 4 But in making these, 
I used no other postulate than that of the fact of 
normal trichromasy In the sense m which the word 
is used, trichromasy is now a qualitatively and 
quantitatn ely proved fact, although at the time of 
its first assertion it was in considerable part hypo- 
thetical Strict logical development (which may be 
mathematical when necessary, since mathematics is 
merely symbolised logic from this point of view) leads 
directly to the explanation of certain phenomena 
which Dr Edndge-Green had thought to be un- 
explainable on the basis of trichromasy If the 
logical developments are sound, the conclusions are 
inevitable But he brings forward three other facts 
which he still considers to be inexplicable on the 
theory 

hirst a man, stated to be completely ' red-blind,” 
can recognise led as easily as a normal-sighted person 
from the trichromatic point of view one might 
•ay Why not ? No douDt the term " rod -blind ” 
might preferably be avoided, seeing that it is a relic 
of the ' hard atom " stage of the theory , but the 
^theory docs not give the result that a dichromat of 
rtbat type cannot distinguish red light from other 
M|ihts I he notion that it must do so is a sumval 
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of ideas held under the restrictions of the early 
applications of the theory 
Second 50 per cent of the dangerously colour 
blind get through the wool test Again, Why not ? 
The theory would only use the fact, if granted to aid 
in further elaboration of the details of the visual 
peculiarities 

Third the theory is said to fail to explain the 
class of colour \ lsion which Dr Edridge-Green denotes 
as trichromatic, in which yellow is not recognised, 
the region of the spectrum occupied by yellow hues 
being called red green I cannot occupy space here 
in snowing how this is directly predictaDle as a 
possibility on the trichromatic basis ha ve discussed 
it, and other such cases, m my booinfln&olour vision 
Dr Edndge Green says that in this case, the inter- 
section of the dichromatic curves should be shifted 
towards the red on the trichromatic theory, and they 
are not so shifted The statement is mistaken 
Ihere is no such compulsion on the theory 

Ihe statements in Dr Fdndge-Green s last two 
sentences are in complete agreement with the theory 
He says also that the theory is burdened with self- 
mconsistcnt subbidiary hypotheses Actually the 
theory is based, and based alone, on two postulates , 
the qualitative postulate of trichromasy, and the 
quantitative postulate of the mtensity law All 
further development is straightforward, any definite 
constructive presumption being used m illustration 
only, and being clearly stated by Helmholtz to be 
quite inessential In fact he left the theory totally 
unburdened with fixed presumptions regarding 
structure and function lhc fixation was to come 
later, probably by way of many supplemental theories 
consonant with it AH including the views of Dr 
Ldndge-Grcen may possibly help 

1 would appeal to Dr Edndge Green not to pit 
his views against the trichromatii theory but rather 
to consider wherein they may supplement it Multi- 
chromasy higher than triple is without evidence 
If he accepts Dr Houston s work as the mathematical 
expression of his Mews he thereby makes them 
trichromatic in tbc usual sense of the term His 
views may supplement the theory on the side of 
functional physiology or psychology they cannot 
refute it on the formal side W Peddil 

August 25 


The Phosphate Deposit of Ocean Island 

On p 787 of NATunr of June 9, which has just 
reached me a notico appears, under the heading of 
Mineral fertilizers, ’ of my paper on " The Phos- 
phate Deposit of Ocean Island ” (Quart Joum 
Geol Soc , vol lxxix , p 1, 1923 ) 

As this notice misinterprets certain of the state- 
ments made in the paper, I beg the courtesy of your 
space for the necessary corrections 

(1) One of the points emphasised m the paper is the 
gradual and uniform change which occurs m the 
composition of the deposit as one passes from pen- 
meter to centre This change is so regular that it 
can be expressed by a simple formula 

There is no normal 88 per cent and no " level 
where the phosphate sinks from its normal 88 to 
9 per cent , ’ the change being gradual and without 
reak from 79 to 92 per cent 

(2) The deposit cannot be truly described as 
having " a depth of fully fifty feet r ‘ As stated in 
the paper, it is sometimes as much as 80 feet ♦hmlr, 
but usuallv less than 30 feet 

(3) Ihe excess lime shown by analysis (1 e the lim« 
over and above that required for the phosphoric, 
carbonic fiuonc, and sulphuric acid radicals) vanee 
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directly with the percentage of organic matter and 
inversely with the percentage of tncalcium phosphate 
It is therefore more rational to assume that this lime 
u combined with the organic matter than to state 
(as has been done) that it is present as a compound of 
the type *(Ca,PA) y(CaO) iH-O 
Damlite 4Ca,P,0, 2CaCO, H,0 is not mentioned 
in my paper The idea of its occurrence is not 
rejected bv me however as its presence is not m 
conflict with the chemical analyses no excess lime 
(as defined above) being required for it 
That the calcium fluoride shown in the analyses 
(about 3 per cent ) is present combined as apatite to 
any considerable extent is unlikely from the behaviour 
of the phosphate to reagents the purer varieties of 
Ocean Island phosphate being for example almost 
completely soluble ui cold dilute hydrochloric acid 
I auncelot Owen 

Monteria 

Republic of Colombia 
South America July 21 


I hope that no one who consults Mr Owen s inter 
estmg paper will have been much troubled by mismter 
pretations on my part The words normal 88 per 
cent are based on the analysis on p 13 of the paper 
which is said to be representative and gives 87 5 
per cent I hope again that no reader of my note 
would suppose that a level exists in the r ick at which 
the phosphate content drops suddenly to 7) per cent 
I should have written has sunk for sinks 

In suggesting on p 13 of the paper and in his letter 
that lime is associated with the organic matter in the 
phosphate Mr Owen raises a question of wide 
importance The special adsorptive influence of 
organic colloidal gels in soils is now veil known an 1 
Mr Owen doubtless sets 1 goo 1 exan pie m not 
presuming the presence of dahllite or any otbeT 
mineral mless it can le recognise 1 by si ecitic 
characters m the mass The rather delicate fibrous 
crystallisation of dahllite may be lo ked for We 
must remember that A I acroix and other mineralo 
gists recognise definite species of mineral calcium 
carbo phosphates h. Blackweldcr on the other 
hand (Arner Joum Set ser 4 vol 42 p "94 
1916) regards the less definite collophanc os the 
common product of the reiction between phosphoric 
acid and lime salts especially calcium carbonate in the 
presence of ammonia Collophanc as Rogers shows 
can associate fluorine with its colloidal substance and 
may thus suggest the presence of apatite In his 
researches on the chemistry of phosphatised reefs 
Mr Owen is opemng up a very interesting petrological 
field The Writer or the Note 


The Metric Campaign 

In reviewing Drury s World Metric Standardise 
tion (Nature August 18 p 234) the statement is 
made that far less opposition has been raised to the 
adoption of the litre and gram than to the metre 
which is very much more closely related to industrial 
processes than the units of mass and measure 
Perhaps the following will serve to indicate to 
metric campaigners why those who are directly in 
terested in industrial processes are in such an 1m 
penetrable fog over the question 
A few days ago in a retail tool shop m a provincial 
town I was shown a narrow steel measure in four 
folding sections the total length being one foot which 
was divided into 305 minor and 30J major and 
numbered divisions the first two engraved thus — 
NO 2S1O VOL 112] 




i|MErBR|a so that to the purchasers of such an 
instrument 30} metres are represented as equivalent 
to 12 tnches 1 nstead of 100 feet 1 The stock included 
the carpenter s ordinary foot rule divided along one 
elge into inches and sixteenths of an inch ana the 
other into millimetres and 30k (centi)metres All 
the shopkeeper could say was that the scales were as 
supplied by the best makers and must therefore be 
accepted as correct — the word meter had no other 
meaning than that the makers used it instead of 
saying the scale was Trench 

X our years ago in a western London suburb I had 
exactly the same experience but if my memory serves 
me the makers were different The shopkeeper in 
formed me that in his two shops (one nearer the West 
End) he had already sold many hundreds of these 
scales 

Trom time to time the I ondon and provincial Press 
report meetmgs at which there have been discussions 
on the great advantages of the metric system but 
there the matter ends — apparently it is nobody s 
business not even of the Board of Trade or the Board 
of Education to take action which would ensure 
tl e circulation of correctly marked scales All the 
wro lgly engraved ones ought to be recalled to have 
centi engraved above meter Hy Harries 

August 20 


Direction of p rays Produced by Polarised X rays 

In an abstract (Naturf July 7 p 26) of a paper 
read recently before the Royal Society Mr C 1 R 
Wils n discusses some results on p ray ionisation 
tricks which he has obtained by his cloud method 
Among other things he notes (i) Partial polansa 
tion of the pnmarv beams is indicated by the direction 
of ejection of a number of the p particles being in 
one plane — that containing the direction of the 
cathode rays in the X ray tube and (2) Of the 
ordinary long range tracks the majority have a 
large forward component comparable with the lateral 
component 

During the post year the present writer using a 
beam of scattered X rays about 90 per cent polarised 
(Wilson s primary beam was probably about 10 per 
cent polarised) has obtained stereoscopic pi otographs 
of p ray ionisation tracks by the cloud method These 
photographs show that most of the p particles are 
encted in a direction nearly parallel to that of the 
electric force of the polarised beam of X rays There 
is however a variation on either side of this direction 
The photographs also support Wilson s conclusion 
that a large maj nty of thi p particles have a velocity 
component in the direction of propagation of the 
X rays F W Bubb 

Washington University Saint Louis 
July 30 


Proposed International Survey of the Sky 

I am informed by the director of riie Office National 
M6tdorologique de France that with the approval of 
Sir Napier Shaw president of the International 
Commission for the Study of Clouds the dates for 
taking the photographs of cloud9 have be**n postponed 
by one week Photographs will be taken at the three 
specified hours from September 24 to October 1 
inclusive Volunteers are much needed to help m the 
work and I shall be glad to send full instructions to 
those who will send me their names 

C J P Cave 

Stoner Hill Petersfield Hants 
August 27 
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Gaseous Combustion at High Pressures 1 


By Prof W 

Introduction 

I N the course of the researches upon gaseous com 
bustion which for many years past ha\ e been 
< arried out in my laboratories, it became necessary to 
study the subject under much higher pressures than 
those heretofore employed As this aspect of the work 
has recently assumed greater importance from the 
point of Mew of the mechanism of combustion than 
was at one Ume foreseen, an outline of it may be of 
interest Before, however, explaining what our new 
observations have been, something should be said 
about the apparatus and methods employed for such 
work For they must obv lously differ from those used 
for experiments at atmospheric pressure, where the 
conditions are much less severe 
In the first place, the experiments must be earned 
out in specially designed bombs of forged steel capable 
of withstanding the sudden development of very high 
explosion pressures rhus, m our recent expenments, 
the initial pressure at whu h the combustible mixtures 
were fired ranged up to 100 atmospheres , and the 
resulting pressures, which were developed in a small 
fraction of a second, were anything up to ten times as 
great Hence the method of mcasunng and recording 
the pressures must be capable of following accurately, 
and with the least possible lag, a nse of pressure of 
from (say) ioo to 1000 atmospheres occurring within 
jJ 5 th of a second For this purpose we have employed 
a recording manometer of the form designed by Sir J F 
Petavel, which is a most efficient appliance for high 
pressure explosion work* 

The photographic pressure time records obtained 
in our expenments show (1) the rate at which the 
potential energy of the explosive mixture fired is 
transferred into kinetic (i e pressure or temperature) 
energy of the products , (2) the ratio of the maximum 
pressure attained on explosion to the initial pressure 
at which the mixture was fired — usually denoted as 
P /P, , and (3) the rate of the subsequent cooling 
From a study of these and other features of the 
records we are able to draw conclusions as to cer- 
tain fundamental aspects of the combustion process 
itself 

Son* PEATURES 01 THE COMBUSTION OF HYDROGEN 

and of Carbon Monoxide in Air 

As an example of the potentiality of high pressure 
explosion research to reveal and elucidate new factors 
in gaseous combustion, I propose to deal mainly with 
the cases of hydrogen and carbon monoxide For 
although at first they may seem to be of the simplest 
type, yet they present features of extraordinary interest 
and complexity which for many years past chemists 
have vamlv tried to explain Lven engineers, who 
study internal combustion problems in their own 
way, without troubling themselves overmuch with 
the mechanism of the chemical changes mvolv ed, are 

From 1 dnro irw lrlivt red at the Royal InsUtobou on Friday May n 
* A lull description o< the bomb and aoreaaory appliance* will be bond 
*“ Phil Tram Ro> Sor V ai J (1913) pp *73 31* 
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seeking light upon what is termed the “suppression 
of heat” in such explosions Indeed our present 
ignorance about these matters shows how far we are 
from really understanding the elements of gaseous 
combustion, and the need there is of much further 
fundamental research thereon 

From a chemical point of view there has always 
been something enigmatical about the very different 
behaviours of the two simplest ^mbustible gases, 
hydrogen and carbon monoxide, when bummg in air 
For although their volumetric heats of combustion 
(assuming the initial and final temperatures being both 
about 15 0 C ) and the proportion by volume in which 
each of them combines with oxygen are the same, 
namely 

Sktot-S? 68o} KCU per gram molecule 

yet in many respects their modes of combustion in air 
present a striking contrast 

Thus, for example (i) the apjiearance of a flame of 
hydrogen in air is very different from the lambent blue 
flame of carbon monoxide bummg at the same onffee 
and under the same pressure (2) hydrogen air mix 
tures have lower ignition temperatures, and, under 
similar physical conditions, propagate flame much 
faster than the corresponding carbon monoxide-air 
mixtures , (3) the presence of even a minute quantity 
of steam greatly assists, if it is not absolutely essential 
to, the oxidation of carbon monoxide in flames, even 
when detonation is set up— thus a flame of the dry 
gas is easily extinguished on being introduced into a 
jar of air that has been previously dried over strong 
sulphuric acid , (4) a flame of carbon monoxide burn- 
ing in air loses hv radiation nearly a 4 times as much 
energy as a hvdrogen flame of the same size , also 
(5) the two radiations have their own characteristic 
wave lengths— namely, 28/* from a carbon monoxide 
air flame and 4 4 fi from a hydrogen air flame— which 
have been attributed to vibrational conditions in m- 
cipiently formed CO, and 110 , molecules respectively, 
or, as 1 prefer to say, to the formation at the moment 
of combustion of intensely vibrating carbon monoxide- 
oxygen and hydrogen oxygen complexes, which ulti- 
mately give nse to carbon dioxide and steam molecules 
respectively 

To summarise carbon monoxide bums m air more 
slowly and with a more highly radiating flame than 
does hydrogen , also apparently the presence of some 
steam or other hydrogen-containing substance is neces- 
sary for its combustion Precisely how steam acceler- 
ates or determines the combustion of carbon monoxide 
(and only a minute quantity suffices) has up to now 
never been completely explained , but chemists are 
generally agreed that carbon monoxide molecules are 

K icularlv inert towards oxygen molecules in flames 
led I trunk there are grounds for believing that in 
ordinary flames carbon monoxide cannot react With 
undissociated oxygen molecules, but that it requires the 
presence of either 0 atoms or ‘ activated steam ” 
OH, molecules 
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High pressure Experiments 
Bearing the foregoing considerations m mind let us 
now see what new light has been shed on the problem 
as the result of high pressure combustion research 
Here it should be pointed out that inasmuch as the 
chief difference between the condition of high and low 
pressure experiments lies in the absolute concentration 
of the interacting molecules it may be expected that 
factors the operation of which chiefly depends on such 
concentration will become more dominant is the pres 
sure arises Indeed the value of high pressure work 
lies m the fact that it tends to show up and accentuate 
the operation of factors the influence of which may be 
either masked or overlooked at ordinary pressures 
One of the first things disclosed by our experiments 
was the absence of any direct relation between the 
rate at which the potential energy of in explosive 
mixture is transferred on explosion to its products as 
sensible heat (pressure) and the magnitude of the 
chemical affinity between its combining constituents 
Ihus for example the time required for the attain 

ment of maximum pressure on exploding 

at 50 atmospheres a methane air mixture ; T 

(CH4+OJ+4N,) m which the com bus 

ttble gas and oxygen are present in cqui j 
molecular proportions (» t corresponding » ____ _ 
to the primary chem cal interne tion in the j 
flame) was many times longer than that { " I " 
required in the case of the corresponding 
hydrogen air mixture (aHj + Oj + aN,) 

notwithstanding the fact that the affinity 

of methane is at least twenty and pos T 

sibly as many as thirty times as great as *** if 
that of hydrogen for oxygen m flames In 

other words, the avidity with which a ,m jr 

combustible gas seizes upon oxygen in m I. 

flame combustion is not necessarily the •' — H 1 

factor which mainly determines the rate 
at which the potential energy of the mix * 

ture is transferred into kinetic energy of 
its products 

Later experiments have chiefly dealt with the ex 
plosion usually at an initial pressure of so atmospheres 
of what may be termed isothermic mixtures of either 
carbon monoxide or hydrogen with sufficient oxygen 
for complete combustion plus some variable diluent 
developing as nearly as may be the same amount of 
energy on combustion I will now endeavour to 
explain their significance 

The Contrast between Carbon Monoxide air 
and Hydrogen air Pressure Curves 
We may appropriately begin with a consideration 
of two typical pressure tune records (Fig 1) obtained 
when normal carbon monoxide air and hydrogen air 
mixtures (3C0+0,+4N s and aII 1 + Og+4N l ) were 
respectively fired m the bomb at an initial pressure of 
50 atmospheres 

Now, although these two mixtures developed as 
nearly as may be the same total amount of energy on 
explosion there was a striking contrast between the 
character of the pressure time curves obtained For 
whereas m the typical hydrogen air curve the pressure 
NO 2810, VOL. 1 1 2] 


r se with extreme rapidity (actually in o 005 second) 
to its maximum (about 400 atmospheres) and almost 
immediately thereafter began to fall and assume the 
character of a simple cooling curve in the correspond 
ing carbon monoxide curve the pressure rose much 
mire slowly and only attained a maximum (about 
410 atmospheres) after 018 sccuid after which it 
wis maintained almost at its maximum for a con 
side rable time interval The comparative slowness 
with which pressure energy is developed in such a 
cirbon monoxide air explosion tigether with a con 
silcrable exothermic effect after the maximum pres 
sure had been reached were indeed very remarkable 
ind significant feature of our experiments \t first 
we were inclined to attribute them to the supposed 
slow burning property of carbon monoxide as com 
pared with the quick burning of hydr >gen but 
f irther experiments revealed the operation of another 
tot illy unexpected factor namely the presence of 
nitrogen which as we discovered later is not inert but 
acts as an energy absorber in the combustion of 
irhin monoxide it such pressures 


T fiect oi Addiu n or Hydrogfn upon the Carbon 
MoNOXIDF AIR CtRVL AND UPON A CARBON 
MoNOXlDh I LAMS BURNING IN AlR 
It was next discovered that the replacement even 
in vciy small proportirns of carbon monoxide by it* 
equivalent of hydrogen in the aforesaid normal carbon 
monoxide air mixture had a disproportionately large 
influence m accelerating the rise of pressure on ex 
plosion This remarkable result which is c f con 
s dcrable theoretical import was dealt with at length 
in a paper published two years ago by the late W A 
Haward and myself in the Proceedings of the Royal 
Society* Indeed at first sight it seemed as if the 
hydrogen had imposed its own character upon the 
whole course of the carbon monoxide cc mbustion ev en 
when the combustible pirt of the mixture exploded 
contained only one part of hydrogen 0 twenty three 
parts of i arbon monoxide by volume 
In this connexion it may Ije mentioned that the 
addition of a moderate amount of hydrtgen to carbon 
monoxide burning in air at ordinary pressure has a 
considerable effect upon the haracter and spectrum of 

• Proc Rov Soc A too( oat) op (j 84 rr tHo 1 f r her paper la 
be meat (August) n mber of ibe foun 4) of tl e Cbeto eel Society 
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the flame a circumstance which seems to be of some 
significance in relation to the mechanism of carbon 
monoxide combustion In conjunction with Prof A 
howler of the Imperial College South Kensington we 
arc now ins estimating it more closely with the view of 
find n„ out its meaning But the facts known warrant 
us in concluding that the addition of a comparatively 
small proportion of hydrogen has a peculiar influence 
upon the combustion of carbon monoxide whether at 
high pressures (is in our bomb experiment) or in flame 
combustion at ordinary pressures 

Thf Mechanism of the Combustion of Carbon 
Monoxids 

To explain the peculiar influence of hydrogen or 
steam upon the combustion of carbon monoxide I 
think it must be supposed that oxygen and carbon 
monoxide molecules are mutually inert in flames and 
that before the carbon monoxide can be oxidised the 
O g mileiules must be resolved either into 0 atoms or 
into activated steam This precedent condition 
can be brought about by the presence of hydrogen 
(or mi>he steam) in the mixture undergoing com 
bustion For according to my present view an 
undissociated O f molecule on being heated in the 
flame has its residual affinities sufficiently stimu 
lated to en il le it to seize upon two hydrogen molecules 
forming initially an unstable vibratory complex H,0, 
Such i complex being in an intensely vibratory con 
dition wjuld instantly break down (i) partly into two 
molecules of steam als> m a vibratory (and therefore 
activ ited ) condition and (2) partly also into two 
0 at ms \nd two H, molecules, thus 

H . H 
ioo( V H \woull giver ct J(i)nx2 

\q/|J ' (sm ultaneou ly) j (2)(IOO * } (z0 +2H| ) 

The ratio «/( 100 «) would obviously depend upon 
both temperature and environment The higher the 
temperature and the less h> drogen in the environment 
the less the magnitude of n But in all condit ons the 
hydre „en m a combustible mixture containing also 
carbon monoxide functions os a resolver of O, mole 
cules simultaneously into (1) activated steam and 
(2) 0 atoms Thus it is suggested that the primary 
fun tion of hydrogen as a promoter of the combustion 
of arbon monoxide is to resolve the 0, molecules 
(inert towards carbon monoxide) into 0 atoms and 
activated OH, (reactive towards carbon monoxide), 
itself being continuously regenerated in the process, as 
is shown m Fig 2 



It may be observed that this view is similar to the 
one advanced forty years ago by Prof H B Dixon 
to explain his discovery of the mutual inertness of dry 
carbon monoxide and oxygen in flames, but modified 
m one particular so as to make it more applicable 
to the further facts now known. He supposed that 
carbon monoxide is oxidised by OH* (but not by 0*) 
molecules in flames, the resulting hydrogen being 1m 
mediately burnt to steam which was thus continuously 
regenerated as follows 

(la) CO+OH, CO,+H,\ 

\(*) zH.+O, Mfi 

If however onlv such interactions (and no others) 
occur it is difficult to understand why the colour and 
spectrum of a flame of pure (moist) carbon monoxide 
are so unlike those of hydrogen burning in air The 
characteristic spectrum of a carbon monoxide flame, 
which extends far into the ultra violet would surely 
seem to be due to the formation in it of some CO, 
molecules in a more highly vibratory state than would 
be likely to arise merely by interactions of CO and 
OH, molecules The difficulty in question is obviated, 
and also other facts would lie better explained by 
supposing (as I do) that an unstable vibratory H, 0 , 
complex primarily formed by the interaction of 0, 
and H, molecules decomposes in each of two ways 
yielding OH, and O atoms both of which are capable 
of oxidising carbon monoxide 

Che Energy absorbing he notion and Activation 
oi Nitrogen in tux Combustion or Carbon 
Monoxidi 

Itnext occurred t us to try the effects of progressively 
replacing the nitrogen of a normal carbon monoxide 
(2C0+0,+4\,) mixture by molecular equivalents of 
ither gises eg oxygen carbon monoxide, or argon 
I he first two f these gases are diatomic and would 
have much the same densities and heat capacities as 
the nitrogen whi h they replaced , and although they 
might be expected to exert some chemical mass 
influence upon the combustion, yet in all other respects 
they would act as diluents In argon we had an 
absolutely inert monatomic gas of higher density, but 
smaller volumetric heat capacity, than nitrogen, and 
incapable of any internal vibrational energy It would 
therefore presumabl) be incapable of exerting any 
eflcct upon the explosion other than that of merely 
sharing by molecular collisions, m the increased kinetic 
energy acquired by the system as the result of the 
combustion 

It may be observed that while the said replacement 
of the nitrogen by the other gases would not affect m 
any way the total energy liberated on explosion, yet 
the experiments showed that it affected somewhat the 
proportion of the energy recorded by the gauge as 
pressure (temperature) at the instant of maximum 
pressure and still more so the rapidity with which 
the said pressure energy was developed The most 
important experimental results from this point of view 
are summarised in the following table and illustrated 
by the set of pressure time curves reproduced in Fig 3 
Here it may be pointed out that the most essential 
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data which must be established in such experiments are 
the following 

P, =»the initial pressure m atmospheres at which 
each mixture is fired 

P w -the maximum pressure in atmospheres re 
corded in the explosion 

t m - the time in seconds required for the attain 
ment of the maximum pressure after 
ignition 

2 -the thermal equivalent in KCU of the 
energy liberated during the explosion 

Also the percentage amount by which P„ falls 
during (say) o 5 sec after /, 



These and other similar results led very decidedly 
to the conclusion that the nitrogen pre- 


energ) developed hy the combustion of carbon mon- 
oxide, and of slowly giving it out again m a kinetic 
form during the subsequent cooling period In other 
words, nitrogen is not inert, but acts as an “ energy 
absorbing spring m such explosions Indeed the 
results set forth in the foregoing table can scarcely be 
explained on any other supposition 
Another important conclusion arising out of these 
ex[ieriments is that when nitrogen so absorbs radiant 
energy developed during a tarbon monoxide air 
(af O f Oj + 4 Nj) explosion under such conditions, it 
becomes chemically ‘ activated, ’ and capable of com- 
bining much more readily with oxygen than does 
nitrogen which has merely been raised to a corre 
spondmgly high temperature in a similar hydrogen air 
(aII 1 + 0 2 + 4N 1 ) explosion Indeed, when the bomb 
was rinsed out with distilled water after one of our 
hj drogen air explosions at an initial pressure of 50 
atmospheres, no more than a faint trace of nitric acid 
could be detected on applying the diphen>lamine test 
to the washings , whereas, m the case of the cor- 
responding carbon monoxide air explosions, a similar 


sent in the normal carbon monoxide air 
mixture had been exerting a specific in 
fluence on the whole course of events, 
which was manifested in a three fold 
effect upon the pressure curves- namcl) , 
(1) a marked retardation of the rate of 
attainment of maximum pressure, (a) a 
lowering of the maximum pressure, ^nd 
(3) a considerable retardation of the sub- 
sequent cooling For whenever such 
nitrogen was wholly replaced hy its 
molecular equivalent of an) one of the 
other three gases, the development of 
pressure became nearl) as rapid as in the 
explosion of a normal hydrogen air mix 
ture under like conditions Moreover 



comparative analyses of the pressure time 
records obtained during the experiments 
in question have shown that, when nitro- 
gen was present, much less kinetic (pres- 
sure) energ) was absorbed up to the 
attainment of maximum pressure than 
was subsequently liberated during the 
cooling period This remarkable circum- 



stance shows that a considerable part of 
the radiation emitted by the burning car- | 
bon monoxide (which otherwise would J, 
have been absorbed by the walls of the I 
explosion vessel) was intercepted by the « 
nitrogen present Part of the nitrogen so | 
irradiated would then, in favourable cir- | 
cumstances, be oxidised to nitnc oxide, 

thereby absorbing part of the kinetic Fk 3 — Prewurn Um« record* for the COmbuuon of cxrhon monoxide u*ing difTerert diluent* 
energy developed by the explosion and 

consequently reducing the maximum pressure at- test always showed a considerable formation of nitnc 

tamed Finally, the radiant energy so absorbed and 

by the nitrogen, plus part of the kinetic energy It would seem as though the nitrogen molecule is 

(if any) absorbed m forming nitnc oxide dunng the able to absorb the particular quahty of radiation 

combustion, was liberated as kinetic energy dunng emitted as the result of the interactions of CO and 
the cooling penod, so delaying the cooling Thus it 0 dunng a carbon monoxide air explosion, which is 
was manifest that under our expenmental conditions different from that emitted dunng a hydrogen-air 
nitrogen lias the power of absorbing part of the radiant explosion In other words, it secrtis as though there is 
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some constitutional correspondence between ( 0 and N, the corresponding carbon monoxide air mixture This 

molecules (the densities of which are identical) whereby circumstance combmed with the perfect normality of 

the vibrational energy (radiation) emitted when the the cooling in the case of the aCO + Oj+4Ar mixture, 

one bums is of such a quality as cm be readily absorbed can scarcely be explained except on the assumption 

by the other the two thus a ting in resonance The that the nitrogen functions differently in a hydrogen 

radiant energy so absorbed during the explosion presum air explosion where it acts as an inert diluent only, 

ably would not affect the maximum pressure attained from what it does in a carbon monoxide air explosion, 

except m so fir as the conditions permitted of any where in addition to its ordinary diluent action it 
secondary oxidation of the activated 
nitrogen to nitric oxide during the actual > 
combustion penod but rad ant energy so | 
absorbed wculd lie liberated in a kinetic * 
f rm during the subsequent coolmg period I 
as the activited nitrogen slowly re | 
verted to the ordinary form Analvses of 
the pressure time records obtained have 
entirely confirmed this suppos tion 
The following graphs (Fig 4) illustrate the strength has a peculiar energy ibsorbmg effect whereby 
of the evidence obt lined up to ths point as to the it becomes chemically activated On such an 
activation of the nitrogen during 1 carbon monoxide assumption the meaning of the 2C0 + 0 S + 4N, cooling 
air explosion at high pressures They show the rates <urve is that the radiant energy which had been absorbed 
of cooling (expressed as pressure fall in itmosphercs by the N, molecule during the previous combustion 
per second) of the „ascous systems immed ately after period was being slowly evolved m 1 kinetic form far 
tht ittunment of maximum pressure when each of into the subsequent cooling period the activated 
the fair mixtures 2(_0 + 0 j + 4N s 2CCM 0, + 40, nitrogen not hiving entirely reverted to its normal 
2C0 + 0 »-t 4Ar and 2lI,+Og-t 4N, were exploded m condition until at least 06 se after the end of the 
the himb at an initul pressure of 50 atmospheres combustion penod 




T XPFRIM1 NTS WirH SOM* ISOTHERMIC 

Mixtures 

Mu h confirmatory evidence of the 
radiant energy absorbing function and 
consequent activation of nitrogen in 
the combustion of carbon monoxide at 
hmh initial pressures has been obtained 
as the result of expenments in which 
mixtures of carbon monoxide and oxy- 
gen in their combining proportions 
diluted with successive molecular pro 
portions (2 4 or 6) of the four diluents 
argon carbon monoxide oxygen or 
nitrogen were fired at such initial pre« 
sures as would always result in the 
liberation of the same total energy 
(about 10 K C U ) during the subse 
quent explosion For details of these 
expenments the reader is referred to 
the memoir recently pubhshed in con 
junction with my co workers (D M 
Vewitt and D T A Townend) in the 
Proceedings of the Royal Society, A 
103 pp 205 232 There is however, 
a significant feature about the 


It will be seen that except in the cise < f the carbon 
monoxide air mixture the cooling was perfectly regular 
and presented no abnormal features whatever In the 
case of the 2( O + O f f 4N t mixture however there was 
no c loling at all dunng the o x see after the attainment 
of the maximum pressure ind it v. w not until the 
lapse of the 06 sec thereafter that anything like a 
normal rate of coolmg was estiblshed Attention is 
specially directed to the striking contrast between the 
perfect normality of the first o 6 set of tl e cooling 
period in tht case of the hydrogen air (2lI,+0 1 +4Nj) 
mixture and its cimplete abnormality in the case of 


pressure time records (Fig 5) obtained when an 
undiluted 2CO + 0 , mixture was fired in our bomb at 
an initial pressure of 21 4 atmospheres, to which refer 
ence should here be made because of its bearing on the 
theory of C 0 combustion 

It will be seen that the maximum pressure (245 
atmospheres) was developed m o 005 sec , after which 
the cooling period immediately set in the pressure 
fall dunng the next 0 5 sec being 66 atmospheres or 
about 27 per cent of the maximum It is evident 
that an exceedingly high temperature was momentarily 
attained in this expenment indeed assuming that the 


*fO 2810 VOL 1 1 2] 



MATURE 


* chemical contraction involved m the passage from of dissociated nitrogen atoms and recombination to 
aCO+O, (3 vols ) to a CO, (3 vols ) was substantially form ordinary nitrogen caused the characteristic after 
completed at the instant of maximum pressure the glow 4 

temperature at that instant would have been of the Another view of the activation of nitrogen has 
order of gooo 0 C In any case the experiment finally been suggested which does not necessitate the complete 
disposes of the supposition that carbon monox de is dissociat on of nitrogen molecules According to Lang 
inherently a slow burning gas Moreover the whole mu r s statical representation of atomic constitution, 
character of the pressure time curve seems mcons stent there s a great similarity between the configuration 
with the idea which has sometimes been put forward of carbon monoxide and nitrogen molecules m the 
that the maximum pressure attained on explosion is ord nary state a circumstance to which he has directed 
materially affected by the dissociation of carbon special attention He considers that both molecules 
dioxide indeed there was no sign of any after art capable of existing in two forms m one of which 
burning or heat evolution after the maximum pres (tl e ord nary and more inert form) the two positive 
sure had been attained nuclei are both symmetr cally located within one and 

_ _ tl e same outermost shell of eight electrons whereas 

Concluding Remarks u the active form they are situated each within 

The energy of a gaseous system such as we have one of two separate shells which have four electrons 
considered is of course comprised partly of translational in common According to th s view not only would 
motions of its molecules as a whole and partly of tl e activation of each gas be brought about by 
motions of some kind mtemal to these molecules a reversible transformation from the one configura- 
The former causes pressure (temperature) but the latter t on 11 to the other as is shown in Fig 6 but also an 
(which according to circumstances may be _ 

partly rotational and parti} vibrational) NACT VE ACTIVt 

produces no external physical effect other je> —a sO ~7 

than radiation which originates m high -s' \ O^- 

frequency vibrations within the molecule | \ L o ^ v o 

Now in each of our experments a £ \^° L 

defin te amount of energy (thermally J sK f yv Tv, 

equivalent to about w KCU) was o \ ■* ** J) — 6— O— 

liberated by the union of carbon mon V s' / 1 / 

oxide and oxygen in the bomb Presum <> <■> 

ably the greater part of this would appear Fee Mod. a gba*a>b. an.ro n» on of ac an ofc.no .bon 
as mcreased kinetic energy of the products mmox d * 0 h ° ntt * foim 

as a whole (t e as pressure) The lesser part of the I nert nitrogen configuration should be capable of 
energy liberated in such explosions would mam bi ng activated through resonance with a carbon mon 

fest itself as radiation of wave lengths har ox de molecule of similar configuration undergoing 


actenstic of bum ng carbon monoxide te of m 
ctpiently forming carbon dioxide molecules in a h ghly 


combustion * 

It s interesting now to recall the following p 


vibrating state such as would result from CO and 0 from one of Faraday s letters to Schonbein which was 
collisions Now when nitrogen is present as a d luent q ted by the present Lord Rayleigh when lectur 
it is able to intercept part of the rad ation whereby ing on Active Nitrogen ten years ago What 
it acquires energy of a vibrat onal kind which may f nitrogen ? I« not its apparent qu et simplicity 

be intense enough even to dissociate the two atoms of its of action all a sham ? Not a sham indeed but still 

molecule or m any case to activate it chemically not the only state in which it can exist If the com 
Such an absorption of radiant energy presumably would pounds which a body can form show something of the 
not affect the ratios P„/P except in so far as any part state and powers it may have when isolated then 
of the nitrogen primarily activated successfully hat should nitrogen be n its separate state? 
competed with the burning carbon monoxide for the Perhaps the behaviour of nitrogen m our high 
available oxygen and thus became oxidised to n tnc pressure carbon monoxide air explosions will help 
oxide during the combustion period Indeed further in realising more fully the deep significance of 
experiments (now proceeding) have shown that such Faraday s words 

nitrogen activation is materially influenced by the In the earl er part of my discourse I dire ted atten 
initial pressure at which the explosive mixtures are t on to the peculiar influence of a small addition of 
fired but this is an aspect of the matter which time hydrogen to a carbon monoxide air mixture under 
does not permit me to develop go ng combustion whether at atmospheric pressure or 

There is of course nothing new in the idea of an when exploded at high pressures in the bomb We 
active form of nitrogen for ten years ago the have also found that a similar small addition of 
Hon R J Strutt (now Lord Rayleigh) discoursed hydrogen to a normal carbon monoxide air mixture 
upon it, and showed how ordinary nitrogen is chemi Roy imt roi *x part j (1914) pp 6jwi 

cally activated when subjected at low pressures 
to a Leyden jar discharge whereby it glows and 

acquires the power of combining with various sul S?5aj*n1orAi*ii u»i (e 5 *N*S 5 ? June *j pl-w) For f thnaiacSwiio 

-*■ - ■ cooftgnratk*. of tba two pm *» i&Uar. tbcirband tpactre ttoaldte 

n oMWrecoMO <utd this s shown o be the cat Tba author, kwnvot, 
.marks t£al the apcc 4c haat ratio. o( the two |ua up neoanatMcwtUt 
Laups ir ■ Saumptlou oi tba two nock Mag fai tba came coba and ha 
suggwti an attars. tv« aaodal in winch two cube* an Jotaad at an adgn. 


stances towards which it is normally inert Such 
active nitrogen was found to be strongly endo 
thermic and Strutt favoured the view that it consists 
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undergoing combustioh'at high pressures is prejudicial of exceedingly high temperatures and intensive radial 

to the arti\ ation of nitrogen This is a point of tion This is an aspect of the research which we atf» 

considerable theoretical as well is practical interest hoping it may be possible for us to pursue in the 

and it hirmonises with the views which I have put interests of science 

forw ird respecting the me< hamsm of carbon monoxide It is also obvious that our results may have con- 
combustion siderable bearing upon the problem of nitrogen fixation. 

I eavmg the many theoretical issues raised by our For having proved that nitrogen can be activated by 

experiments to be settled bv a further appeal to facts the combustion of carbon monoxide at high pressures, 

as the investigation proceeds I perhaps may be per especially when hydrogen is so far as possible excluded 

mitted to indicate m conclusion one or two directions from the system we have in blast furnace gas an 

m which if followed up with idequatc means and almost unlimited supply of just the right kind of raw 

resources, the work might lead to results of further material from which nitnc acid could undoubtedly be 

interest easily produetd under the conditions indidMnikby our 

In tht first place, we have already in some of our experiment In view of the national importance of 

experiments attained extraordinarily high tempera nitrogen fixation we hope these possibilities will be 

turts , and we could go even higher were it not for thoroughly explored at home and not left entirely to 
the fact th it we are approaching the safety limits of foreign organisations, which will probably not be slow 

the bomb If funds were forthcoming for the con to seize upon them High pressure combustion work 

struction of a new bomb with the necessary acces is opening up new possibilities of extending our Imow- 

sones, to enable us to work at still higher initial ledge, and however much chemical research may have 
pressures than wc have hitherto employed, we should taught us concerning flame and combustion since the 

be able to study the effects of subjecting small time of Davy, there remains a vast amount still to be 

quantities of diluent gases to the combined influence learned 


Current Topics and Events. 

Thf terrible calamity in Japan caused by an earth originated beneath the sea and a destructive sea- 
quake on Saturday last September 1 arouses the wave rose to a height of 25 feet and swept over the 
most profound sympathy in the scientific world in coasts on both sides of Messina Strait Japan has 
which every one has the highest regard for the suffered grievously from earthquakes and effects 
brilliant achievements of the Japanese It is re caused by them but the catastrophe of Saturday 

ported that the cities of Yokohama and Tokyo last seems to have been the worst that it has ex 
including the Imperial University buildings have penenced and the Japanese people will need great 
practically been destroyed and that as many as fortitude in order to face the future with the confidence 
300000 persons have lost their lives The catas in which they have met thcr trials m the past 
trophe is therefore one of the greatest ever recorded 

and Japm will need all the help which other nations Sir Arthur Lvans has published in the 1 tmes of 
can give in orler to recover from it rhe chief August 28 and 29 an account of his past seasons 
shocks occurred about noon on Saturday and were excavations at Knossos which have produced some 
recorded at 4I1 11m 18s on Saturday morning on remarkable results In particular a wonderful senes 
Mr J J Shaw s seismograph at West Bromwich of frescoes was recovered from a town house belong 
Birmingham as well as at other setsmological stations mg to the beginning of the Late Minoan age which 
throughout the world The earthquake was pre was found at a depth of about five metres in an un 
ceded by a typhoon and it will be remembered that excavated strip of ground running up almost to tho 
the Messina-Reggio earthquake at the end of 1908 western border of the Palace Ihe frescoes had been 
when 77 000 lives were lost was similarly preceded tom from the walls of upper rooms m the house and 
by torrential ram It is reported that the Osaka lay heaped together in a very fragile state The 
Observatory places the seismic centre in the Izu pnncipal elements of three or four whole scenee, 
Peninsula When in 1906 an earthquake wrecked besides a multitude of detailed features have been 
a great part of the city of San I ran cisco the terrible reconstituted Token as a whole they are said to 
fire which 1 roke out immediately afterwards com afford a unique illustration of the painter s art of 
pleted the destruction and this appears to have been the golden age of Minoan Crete at approximately 
the course of events at lokyo and Yokohama As iboo bc The variety of naturalistic detail which 
is usual high sea waves often incorrectly called is described as going beyond anything yet brought 

tidal waves have flooded low lying land and to light among Minoan remains includes marine 
thereby added to the destruction and casualties growths birds and many flowering plants some of 
Most Japanese earthquakes originate m the great which can be identified Monkeys of the genua 
trough of the ocean floor nearly miles deep known Ccrcopithecus which are not found nearer than the 
as the Tuscagpra Deep between the Kurile Islands Sudan and a group of three warriors of which two 
and the coast of Japan Tins was the place of origin are negro mercenaries point to close African con- 
in 1896 when the coast of Japan was devastated by nexions Some of the painted fragments are partly 
three grekt waves the largest about 50 feet in height, filled with Minoan writing The abutment on the 
which caused the destruction of 20 000 lives in a few Palace of the important prehistoric mam road from 
minutes The Meesina-Reggio earthquake similarly the south has been established and Sir Arthur Evans 
NO. 2810, VOL. 1 12j 




S^rtoE^g Tt$a&} NATURE 


W found traces of it extending to Phaestos and thence 
t6 the havens pf the African Sea It thus brought 
Knossos into direct connexion with the Nile vallev 
and explains the intimate relations with I gypt 
going back to the earliest dynastic age and beyond 
which are recorded in the senes of Tgyptian relics 
found in the excavations on this site 
A calk of unusual seventy for the time of year 
was expenenced over England dunng the latter part 
of Wednesday August 29 and the early part of 
Thursday Atigust 30 At places in the south west 
of England and at Scilly the strength of the storm 
reached the force of a whole gale the anemo 
meters registenng a velocity of 60 miles an hour 
while elsewhere on the south and east coasts and 111 
the central parts of England the force of a strong 
gale was expenenced the anemometers registenng 
a velocity of 50 miles an hour The intensity of the 
gale was very prolonged the greatest strength of the 
storm continuing in many places for six or eight hours 
On Tuesday evening August 28 the centre of the 
storm was located about 500 miles west south west 
of Ireland and was approaching the Bntiah Isles at 
the rate of thirty live miles an hour I he centre of 
the storm passed over Ross on Wye on Wednesday 
evening when the barometer read 29 17 in and it 
continued m 1 north easterly track across England 
reaching southern Norway by -Thursday evening A 
noteworthy feature of the storm was the rapid 
movement or progress of the storm area which 
maintained a rate of thirty five miles an hour for a 
distance of about 1500 miles from the Atlantic to 
the North Sea Heavy rain accompanied the storm 
falling most in the advance segment the amount 
measured exceeded an inch m the south of Ireland 
and at places on the south west and west coasts of 
England Little rain fell in the rear of the dis» 
turbance the weather rapidly clearing as the baro 
meter rose and brilliant sunshine was fairly general 
ten to eleven hours being registered on Thursdiy 
August 30 over England except in the north and 
north west 

The sixty eighth annual international exhibition 
of the Royal Photographic Society will be opened at 
33 Russell Square on Saturday September 15 at 
3 pm by the Rt Hon Lord Riddell 1 he exhibition 
will be open free to the public on September 17 
October 27 

We much regret to announce the death at fifty 
four years of age of Sir Henry Hayden IRS 
formerly director of the Geological Survey of India 
in an accident while descending the Finsteraarhom 
on August 13 also of Mr E K Muspratt vice 
chairman of the United Alkali Company piesident of 
the Society of Chemical Industry in 1885 and member 
of the council of the University of Liverpool on 
September 1 aged eighty nine 
The London Press recently reported the fall of a 
meteorite dunng a storm at Immmgham m North 
Lincolnshire and stated that it had been secured 
by the Vicar The matter has been investigated lay 
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Mr T Sheppard of the Municipal Museum Hull 
who finds that the alleged meteorite is a piece of slag 
from the local ironworks fhough it certainly appears 
to havt been fused by having b( en struck bv lightning 
which will account for an eye witness s statement 
that it made a hissing noise in the water and that 
steam rose from it 

I ndtr the auspices of the National Lmon of 
Scientific Workers a meeting is to be held m the 
Hartley Botanical Laboratories University of Liver 
pool on Triday September 14 at 5 30 p u to which 
all members of the British Association are invited 
\ liscussion on the relation of Science and Industry 
will be opened by Prof J M Thompson Mr J 
San Itman Allen chairman of the 1 iverpool Chamber 
of Commerce is to preside It is hoped that a large 
attend mce of local business men will be secured in 
order that their interest m the application of science 
ai 1 the cl urns of men of science for thur sy mp ithetic 
interest and support may be further stimulated 

The Vancouver correspondent of the T tines, states 
that a member of the relief party sent in search of 
tl e Canadian expedition to Wrangel Island has 
returned to Nome Alaska bringing with him only 
the T skimo cook of the party The expedition which 
was under the leadership of Mr Alan Crawford was 
financed by Dr V Stefansson and set out in 1921 
The relief party under Mr Harold Noice found the 
b ly of one member of the expedition who had 
apparently died of scurvy and learned that Mr 
Crawford with two companions startci over the ice 
for Siberia in December Nothing has been heard 
of them since A bottle was found in Roger Harbour 
on the south of Wrangel Island containing the names 
of the party and claiming the island in the name of 
King George The relief party left one man with 
thirteen !• skimos behind to colonise the island and 
1 1 search for the bodies of the missing men 

In connexion with the recent correspondence in 
N vn hi on the forms of scientific terms dem ed from 
the t reek language Mr A Stanley I've Smith sends 
us a cipv of an interesting letter wiitten to Charles 
lycll jun Esq IRS by Dr J Pve bmith FRS 
in April 1837 and returned by lyell m 1851 when 
t c biography of his correspondent was being pre 
p ored Dr Pye Smith protests in this letter against 
the use of e to represent ai in F ocene Miocent 
etc and he points out tliat this letter leads to 
obscurity since it might equally Serve as a sub 
stitutefor oe as is the case in the word economy 
He cites several cases in which a diphthong was 
dispensed with f>r about a century and was after 
waids restored (Caesar Phoenicia aegis etc ) 
Curiously enough he does not criticise the first 
syllible of Miocene and Pliocene in which the use 
of the Greek ei has been courageously maintained 
by Prof Boyd Dawkins International usage prob- 
ably now stands in the way of any changes in either 
of these well established terms 
Wr have received from Messrs James Swift and 
Son Ltd 81 Tottenham! Court Road London W 1 
a copy of their Petro 922 catalogue of petrological 
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and mmeralogical accessones which includes a large 
variety of micrometers goniometers refractometers 
spectroscopes and other microscope accessones neces 
sary for routine work or for special research in petro 
logy mmeralogy and crystallography Among the more 
important items dcscnbed are Dr A Hutchinson s 
universal goniometer the recording micrometer de 
signed bj Prof Stand for geometncal rock analyses 
the stage refractometer of Dr F F Wnght by means 
of which the refractive index of a liquid may be 
easily ascertained with an accuracy of one or two 
units in the third place of decimals on any microscope 
fitted with a Bertrand lens and a micrometer scale in 
the ocular and the tank refractometer designed by 
Mr A I Halhmond and Dr H H Thomas which 
affords a convenient means for determining the re 
tractive indices of liquids in bulk and is useful for 
expeditiously preparing standard fluids for testing the 
refractivity of minerals A price list accompanying 
the catalogue shows a genera] reduction in the prices 
of the apparatus listed 

Mr H I ing Roth of the Bankfield Museum 
Halifax has in the press a work on The Maori 
Mantle with numerous illustrations and plates 

The Annali dt Chtmtca is a new journal published 
at Trieste devoted to chemical and astrochemical 


matters The second number which we have just 
received contains articles on the atom on Sirius 
and other stars and on the transmutation of barn 
metals into gold (reprinted from another journal) 

All who were attracted by the sumptuous art 
books of Mr A Thorbum on British Birds and 
British Mammals will be interested to learn that 
the same author and artist is bringing out through 
Messrs Longmans and Co in the autumn a further 
work entitled Game Birds and Wild fowl of Great 
Britain and Ireland with 30 plates in colour showing 
58 species The volume will be lssuq^y^two forms 
one being on large paper limited in number to 
135 copies 

Amo.no the forthcoming books announced by the 
Cambridge University Press are the following 
Life by Sir A E Shipley which will form an 
introduction to biology for the general student 
Physical and Chemical Science by W C D 
Whetham The Structure of the Atom by Dr 
N R Campbell being supplementary chapter No 
17 to Modem Flectncal Theory and a new and 
revised edition of Prof G H Hardys Orders of 
Infinity the Infimtarcalcul of Paul Du Bois 
Reymond in the Cambridge Tracts m Mathematics 
and Mathematical Physics 


Our Astronomical Column. 


Calfndar Reform— The League of Nations in 
addition to the grave political problems which con 
front it has found tune to appoint a committee to 
deal with the question of Calendar Reform more 
especially as relating to the determination of the 
date of Easter The principal religious bodies are 
represented the Church of England by Rev TER 
Phillips secretary of the Royal Astronomical Society 
In this connexion an interesting letter signed Astro 
nomicus appeared in the Ttmrs for August 27 It 

S uoted a resolution adopted by a council representing 
tie Greek and allied churches that was held last 
May m Constantinople this extendel to ecclesi 
ashcal purposes the use of the Gregorian calendar 
which had been adopted for civil purposes in Greece 
some months previously Thus the Gregorian 
calendar has now finally superseded the Julian one 
in Europe though the process has occupied 340 
years 

The resolution also affirmed the willingness of the 
churches concerned to modify the method of deter 
mining Easter provided it was kept on a Sunday 
subsequent to the farst full moon after the equinox 
This condition would be satisfied if Easter were the 
first Sunday after April 20 this is a later date than 
most of those suggested which have been near the 
middle of the present range extending from March 
22 to April 23 

Stellar Positions and thf Einstein Light 
bending — The idea has occurred to many people that 
the Einstein light bending by gravitation the existence 
of which was confirmed at the eclipses of 1919 and 
192I might produce appreciable displacements m 
the apparent position of stars if their rays passed 
close to other stars on their way to our system Signor 
O Z Bianco of Thnn in a note to us quotes Bessel s 
view that the number of dark stars may greatly 
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exceed that of the lucid ones and infers that senous 
displacements of the positions of the latter may 
result A little consideration will however make it 
plain that the number of cases where the necessary 
conditions prevail must be extremely small and even 
in these cases the proper motions of the three bodies 
concerned (lucid star dark star sun) would quickly 
modify them so that the large shift would be of very 
brief duration 

A ray passing at a distance of one astronomical 
unit from the sun is deflected through an angle of 
o oi' A study of the stellar masses shows that only 
a very small minority of the stars have masses greatly 
in excess of the sun s Moreover the majority of 
the stars are at such distances that an astronomical 
unit subtends an angle of less than o 01' Even if we 
supposed the dark stars to outnumber the lucid one# 
a thousand fold there would be very few cases of 
two independent stars approaching each other so 
closely m direction but as a matter of fact dynamical 
researches on the stellar motions give no support to 
the existence of such a large preponderance of dark 
stars 

It may further be pointed out that shifts of the 
order of 001' in the positions of stars are quite 
unimportant being far below the probable errors of 
the best catalogues As an illustration of this it 
may be mentioned that the correction of meridian 
observations for the Finstein shift due to the sun baa 
not been suggested by any one though it would fre- 
quently mount to o 02' It has already been mentioned 
in these notes that the Einstein displacement has no 
effect on the relative positions of binary stars but 
only comes into play when one orb is far behind the 
other The argument outlined above shows that 
Signor Bianco s fears are groundless and that no 
appreciable errors in star positions from the cause 
mentioned are to be apprehended 
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Excavations at Cirencester —Some recent un 

r ant discoveries at Cirencester are described by 
St Clair Baddeleyin vol xlxv 1923 of the Trans 
actions of the Bristol and Gloucestershire Archaeo 
logical Society The remarkable fact results from 
the excavation of the city wall that portions of it at 
any rate are not of Roman Imperial construction or 
formed as has been hitherto accepted during the late 
Empire so as to enclose the then far expanded but 
not yet endangered Conneum but that they are 
of precisely identical character with the dry walled 
that encircle many other Cotteswola settle 
ments made by pre Roman tribes In the former 
case the probability seems to point to the Dobum or 
a previous people the Comavn as the makers of the 
wall these mound enclosures have been m later tunes 
occupied in the extension of Roman Comubium Mr 
Baddeley s paper is illustrated by photographs of the 
excavations 

Tablet weaving in Ancient Egypt — Mrs 
Crowfoot and Mr H I mg Roth have reprinted a 
paper from the Annals of Archaeology and Anthropo 
fogy (vol x Nos 1 2) entitled Were the Ancient 
Egyptians conversant with Tablet weaving (Brett 
chenweberei Tissage aux Cartons) ? They dispute 
the theory that tablet weaving is the origin of all 
weaving as has been asserted by Herr H Pralle 
No authentic tablet weaving tool# have yet been 
found and the art is not known to be depicted on 
any wall or other illustration in Egypt After a 
careful review of weaving technique illustrated by 
numerous drawings the writers arrive at the con 
elusion that no tablets have been found earlier than 
Coptic days and those of doubtful provenance and all 
ancient Egyptian textiles examined by them were 
certainly not tablet woven there is at present no 
evidence whatever for tablet weaving in ancient 
Egypt 

Wood Carvings from the Congo and West 
Africa — Mr H V Hall continues in the June 
issue of the Philadelphia Museum Journal his account 
of a collection of wood carvings from the Congo and 
West Africa The article is fully illustrated and 
describes some remarkable specimens of West African | 
work The question of foreign influence on this type 
of native art is not clear but most of the specimens 
seem clearly to be indigenous work The Kroos at 
any rate have been for a Long period closely associ 
a ted with Europeans and one image seems to repre 
sent a Captain Hunt the master of a steamer who is 
seated on a barrel which may have contained nails 
or its content*- may have been of a liquid nature 
The characteristic carelessness of the Negro craftsman 
in matters of detail is shown by the fact that though 
the opening of the tight jacket is carefully indicated 
by a line down the front yet this is shown folding 
right over the left there are no buttons and no 
division is marked between jacket and trousers 
Appreciation of Time — An Experimental Study 
of the Appreciation of Time by Somnarabules is the 
title of an article by Mr Sidney E Hooper in the 
Proceedings of the Society for Psychical Research for 
July It is known that some hypnotic subjects 
display what appears to be a supernormal power of 
appreciating the passage of time If for example 
such a subject is told during hypnosis to perform 
some pim ple act at the end of 5000 minutes be will do 
so at or about the correct time although in the period 
intervening between the hypnosis and the perform 
ance of the act he has had no conscious knowledge 
of the suggestion that has been given to him Expen 
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ments demonstrating this peculiarity of the hypnotic 
state have been recorded by Gurney Oelbosuf Milne 
Bramv-ell and Mitchell and Mr Hooper takes up the 
inquiry at the point at which it was left by these 
observers Two main problems are presented by the 
results of these experiments (1) the subliminal 
calculation by which the subject comes to know the 
time at which the suggested act is to be performed 
(2) true time appreciation by which the subject 
kn jws when the time so calculated arrives When a 
long time interval is given m minutes the subject 
usually calculates subummally so as to find out when 
the suggested act falls due Mr Hoopers expen 
ments corroborate this but one of his subjects 
maintained that as soon as the suggestion was given 
she began to count rhythmically and continued to 
do so until the suggested number of minutes had 
elapsed It is to such a capacity for accurate counting 
of seconds by a subconsciousness on which the 
pendular rhythm of the clock has been faithfully 
inscribed that Mr Hooper looks for an explanation of 
true time appreciation 

Californian Polychxtes — Dr J Percy Moore 
(Proc Acad Nat Sci Philadelphia vol 75 1923) 
completes the account of the polychsetes dredged 
ofi the coast of South California His thiee previous 
papers published respectively in 1909 1910 and 1911 
dealt with the Nereidiformia and the present report 
contains the systematic account of the other sub* 
orders Thirty three new species are described 
Alpine Water mites —Dr C Walter s memoir 
on the Hydracanna* of alpine waters (Denkschr 
Schweiz Naturforach Ges Bd 58 1922) together 
with previous accounts of Italian investigators of the 
nore southern forms provides a fairly complete 
account at least of the faumstic aspect of these 
fresl water mites The author has been collecting 
since 1906 and specimens have been obtained from 
433 localities m the basins of the Rhone Rhine 
Danube and lo The systematic descriptions are 
followed by a short comparative account of the eggs 
and of the larval and nymphal stages Attention is 
d rected to the great importance of tho larval stage in 
regard to tho distribution of many of the species the 
larva lixes itself to some insect inserts its mouth-parts 
tt rough the skin of its host and so feeds being mean 
time transported by the host The author gives 
uteresting notes on the adaptations met with eg 
the rich development of hairs on the legs of swimming 
species the dorso ventral flattening of the body — ana 
ith this a hardening of the dorsal chi tin— usual in 
tluviatile species The HydracaruiEe of alpine waters 
may be divided into two groups — the eurythermic 
species mostly living in still water highly adaptive 
and resistant and widely distributed ana the steno- 
thermic species not tolerant of extensive changes of 
temperature but finding their optimum m water of 
low temperature more limited in their range and 
found chiefly in the springs and on the shores of high 
alpine lakes The author discusses the origin of these 
two groups— the first largely composed of species 
whuh in postglacial times spread westwards from 
Central Asia and the second for the most part a 
remnant of the glacial fauna He puts forward 
anatomical and other evidence indicating the origin 
of these fresh water mites from marine mites 
(Halacandae) 

Nematodes of Sheep and Chickens— The two 
principal communications in the current issim of to# 
Journal of Helminthology (vol 1 pt 3 1925) aw* 
careful account by T W M Cameron of the anatomy 
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of Monodontus tngonocephalus of sheep and a descnp 
tion bv Dr R J Ortlepp of the life history of 
Syngamu trachcalts the gape worm of chickens The 
eggs in the uterus of the female Syngamus do not 
develop there beyond the 16 cell stage and they are 
usually laid in this or in the 8 cell stage and when 
kept in well aerated water at 25 C they take about a 
week to de\ elop into infective larvae undergoing one 
moult during this period The second stage or 
infective larvae are sheathed they are non climbers 
do not pt notrate the skin an 1 cannot resist desiccation 
Larvx swalliwcd by chicks reach the lungs in about 
24 hours I he path of migration from the digestive 
tract has not been traced but the author inclines to 
the view that the larvae are earned like thoso of Ascans 
and Ancylostoma » e m the bloo 1 stieam through 
the heart to the lungs In the lungs the larvas grow 
consider ibly and undergo two further moults the 
final or fourth stage being reached in about five days 
after infection The young worms then pair and 
migrate into the trachea where 10 to 14 days later 
they attain sexuil maturity Thus the whole life 
cycle is completed within a month Dr Ortlepp 
supports the view if Walker and Waite that in Nature 
chickens contr ict the infection by eatn g earthworms 
infected with the larva; 

A PmsiOLoricAi Function of thl Pituitary 
Gland — The chemical constitution of the active 
substances extracted from the posterior lobe of thi 
pituitary gland is still unknown but their important 
pharmacological properties have received much 
attentun anl are accurately deter mned Until 
recently however the physiological functions of the 
organ reinainel a matter frr spec llation Tn 1 
Senes of researches on pigmentary changes L 1 
Hogben and t R Winton have now succeeded 11 
defining such an essential endoenne function in 
amphibia They sliowe 1 (Proc Roj Soc 1922 
B vol 93 318 32 j) that injection of tr ices of postenor 
lobe extracts into pale frogs (melanophores contracted) 
induces profound darkening of the skin (expansion of 
the melanophores) This action is not elicited by 
other tissue extracts whereas the minute posterior 
lobe of a single frog includes enough active substance 
to darken at least fifty other pile individuals So 
sensitive is the reaction that it may serve as a method 
of detection or of rough estimation of the potency of 
such extracts (fl» chem J urn 1922 vol 16 619630) 
This response is a direct action on the skin as can 
be demonstrated by experiments on the isolated 
akin and by the mefficacy of drugs with paralytic 
action to prevent it Stimulation of nerve trunks 
and the administration of the drugs showed no direct 
evidence of nervous mechanism lor pigment control 
(Proc Roy Soc 1922 B vol 94 131 162) After 
extirpation of the whole of the pituitary gland the 
skin always became quite pale and the melanophores 
completely contracted This pallor persisted per 
manently even in the presence of the optimum 
conditions (cold wet and shade) for darkening of 
normal animals Injection of postenor lobe extracts 
was followed by profound darkening with complete 
melanophore expansion which lasted for a varying 
time according to dosage and other conditions the 
animals then returning to permanent pallor Frogs 
from which an tenor lobes only were removed or with 
the brains exposed were indistinguishable from 
normal animals with respect to their pigmentary 
reactions The failure of colour response associated 
with compete hypophysectomy is therefore due to 
absence o^os tenor lobe secretion and not attnbut 
anterior lobe deficiency or to the operative 
e employed (Proc Roy Soc 1923 B vol 95 
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The Ethvi Alcohol Industry — The Cktotnetl 
Trad* Journal for August 3 prints a review of the 
ethyl alcohol industry The pioneer of synthetfo 
alcohol was Henncll who in 1828 found that dilution 
and distillation of a sulphunc acid solution of ethylene 
yielded alcohol this reaction also has considerable 
theoretical significance Dunng the War much 
alcohol was mode from acetylene which in its turn 
was produced from synthetic calcium carbide The 
acetylene was hydrated directly to acetaldehyde (in 
the presence of a mercury salt) which was then 
reduced to alcohol by the Sabatier and Senderens 
reaction l nder present economic conditions Ger 
many appears to make most of her alcohol by 
fermentation methods The article iflUtofies a survey 
of the phyBicol properties of alcohol its industrial 
applications and future prospects for the synthetic 
product 

Celtium or Hafnium > — Chemistry and Industry 
for August 10 contains an important article by Prof 
G Urbain under the title Should the Element of 
the Atomic Number 72 be called Celtium or Hafnium? 
Prof Urbain claims that he has had this element 
m his possession and under his observation since 1911 
when he suggested the name celtium for it that 
although Moseley in July 191a (when Urbain visited 
him in Oxford) w as not able to detect the characteristic 
lints of No 72 in the fraction submitted for test 
two of these lmes^wert in fact detected by Dauvilhor 
m 1 )22 in the Bpectrum of the same material by 
making use of improved experimental methods that 
if any doubt existed is to the identity of these lines 
it was finally removed by a direct comparison (by 
the methxl of coincidences) of lines from the 1911 
fraction with a newly prepared fraction from a 
zirconium mineral m which the presence of No 72 
is not now questioned in view of the six characteristic 
lines recorded by Coster and Hevesy Under these 
conditions the clai of the later vorktrs to have 
discovered a new element (since it could scarcely 
be based on a more accurate measurement of the 
same physic vl property) appears to depen 1 on the 
assumpti m that a * fourth group element could not 
have been present in the rare earth fractions examined 
twelve years previously by Urbain Prof Urbain 
claims that it was actually there and that there is 
no theoretical ol jcction to its presence since there 
is no law which compels the elements to associate 
themselves stnctly in accordance with their classifies 
tion Moreover he had already in 1921 himself 
agreed to Pemns classification of celtium as a 
fourth group element in spite of the fact that he had 
found it in a rare earth mixture He points out 
that there are many elements with different valencies 
which cling together so closely that one cannot 
separate them except by very laborious treatment 
and in particular that thonum which is quadrivalent 
is in fact always accompanied by the tervalent rare 
earths Again Bohr s theory only applies to free 
atoms and simple 10ns and affords at present no 
guidance whatever as to the behaviour of complex 
10ns it is therefore not able to predict the chemical 
properties of elements which form double salts in 
solution These give rise however to many sur 

B cases of complete isomorphism e g the 
» of quadrivalent titanium with the oxy 
fluorides of quinquevalent niobium Prof Urbain 
claims that no purely theoretical reasoning ought 
to prevail against a well established question of 
fact and that as regards the presence of celtium 
in his rare earth fractions the facts are not only 
well established but also in strict accord with general 
chemical experience 
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The Gaseous Nebulas 1 

Bv T H Reynolds 


F has been recognised for many years that the 
nebula full into two great divisions— the spirals 
and the gaseous and diffuse The distinction between 
the two is fundamental for there can be no doubt 
now that the spirals are extra galactic and the 
gaseous inter galactic formations although it is un 
possible yet to define the scale and distances of the 
spirals with any certainty Since Huggins s great 
discovery of the gaseous nature of certain nebulae 
the principal work on these objects has been done in 
America especially at the Licit Observatory and at 
Mt Wilson and coupling up these investigations with 
recent advances in physics in which Great Britain has 
played no mean part we are able to form a good 
general idea of the meaning and origin of the gaseous 
nebulae 

The first important fact which emerges from the 
physical work of Fowler Saha and others is that 
Only the elements of simplest constitution such as 
hydrogen and helium are known to be present and 
that ionisation of known elements is probably re 
sponsible for all the unknown lines m the nebular 
spectrum Then again the gaseous nebula: are only 
associated with stars of the highest temperature as 
the stars in the centre of the planetanes are usually 
O type stars of the Harvard scale which yield 
an emission or absorption spectrum of ionised helium 
on a continuous background and the 13 type 
stars which are next in order of temperature and are 
associated with the irregular gaseous nebula m Orion 
Until recently it was supposed that the so called 
nebulium identified with the nebular radiations 
at M5007 and 4959 and other well known lines such 
as XA4363 4686 and 3727 represented unknown gases 
in the same sense that helium was unknown until 
identified m the laboratory by Sir William Rams iy 
but the work of Moseley and Aston and the formation 
of the scale of atomic numbers has taught us that 
there is no room for any moro unknown elements in 
the atomic scale of the lighter gases and we must 
look m the direction of ionisation of the known 
elements in the first ten numbers of the scale for 
those unknown nebular fines 

These considerations and the progressive spectra of 
Novae lead to the conclusion that in all gaseous 
nebulae we are dealing with the same material and 
that the differences found in the spectra are to be 
assigned to differences only m physical conditions 
and the key to these conditions is to be found m tht 
effective radiation of the star or stars involved in the 
nebula Only the first two numbers of the atomic 
scale are definitely established as appearing in nebular 
spectra the helium appearing often near the nuclear 
star in its ionised form But Wnght m Lick Observe 
tory Pub \ol xm provisionally identified certain 
nebular lines with carbon and nitrogen and the 
presence of the former at any rate is now accepted 
The principal nebular fines of unknown origin are 
the following 

X4959}** 4363 4340 3868 3727-9 

The first two are m variably found in all the gaseous 
nebulae in the same relative strength ana they 
evidently form a doublet X5007 was the first gaseous 
radiat ion to be discovered in a nebula and with its 
companion it exists in a very marked form in nearly 
all the objects of this class yet observed The other 

'Sotatmc* ol m «Ur» dettvmd Mon Dm Btnnfruhim Uhtwihy 
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radiations vary much in relative strength and some 
times seem to be absent altogether Perhaps the 
most remarkable is that usually described as X3727 
which has been found by Wnght to be in reality a 
doublet separated by only two AngBtrbm units It 
is astonishingly brilliant in the Orion Nebula and 
with the hydrogen radiations it is responsible for the 
great photographic effect of this object It is always 
of maximum extension and is found in regions far 
removed from the involved stars where the hydrogen 
ra hations are comparatively faint An investigation 
by means of screened direct photographs was under 
taken by the writer some years ago as to the relative 
distribution of the doublet x(3oo7 4959) the hydrogen 
senos and X3727 in the Onon Nebula The principal 
results were I 

(1) To establish Keeler s conclusion that the doublet 
X(v»7 4959) was conspicuous only in the central 
region surrounding 0 Ononis where it was very 
brilliant 

(2) To demonstrate that the hydrogen radiations 
extended faintly to the most remote regions of the 
nebula and 

(3) To show that the radiation X3727 was much 
stronger than the hydrogen m these outer regions 
besides giving certain differences in detail 

We have then m the Onon Nebula a hnght central 
portion where the radiations X(soo7 4953) the 
hydrogen and helium radiations and X3727 are m 
tej, rated together an intermediate region where 
h> Irogen and X3727 appear of about the same 
strength and an outer region where X3727 pro 
cl mutates There is no difficulty in ascnbmg X(soo7 
493)) probably to an ionised form of one of the 
elements heavier than helium as we should expect 
tl c heavier elements to predominate m the central 
regions surrounding the star 0 and the other involved 
stars There is however very great difficulty in 
explaining the distribution of X3727 It must be 
remembered that the B type stars involved in the 
nebula are not of the highest stellar temperature and 
it is almost impossible to imagine the existence of 
ionisation at all m these remote regions There is 
indeed good reason for thinking that \3727 1 ? a 
comparatively low temperature radiation as it u 
either faint or absent altogether in the planetanes 
containing 0 type stars and it does not occur so 
fir as can be ascertained in the nebular stages of 
Novae 

An interesting point bearing on the distnbution of 
this radiation is brought out by an examination of 
the nebulosity surrounding the star Bond 734 to the 
north of the principal nebula In the screened ex 
posure of the radiations X($oo7 4959) no nebulosity 
appears round this star and the absence of these 
radiations is confirmed in Lick Observatory Pub 
\ol xm The hydrogen image is quite strong and 
is accompanied by an equally strong image in X3727 
It is quite evident, therefore that there Is no direct 
relation between the radiations X(<oo7 4959) and 
X3727 and it is known that the hydrogen radiations 
occur without either But the question arises as to 
whether X3727 can exist independently of hydrogen 
The differences of detail visible in the photographic 
images given by hydrogen and X3727 certainly suggest 
an independent origin but a complete answer to the 
question u impossible as hydrogen ib found in varying 
strength m all the gaseous nebula and nova If it 
were not an impossibility one would naturally look 
for the radiation as some element actually li ght er 
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than hydrogen The origin of this radiation X3727 
therefore seems to be one of the most interesting 
and difficult problems which the astrophysicist has to 
deal with at the present time 

We will now pass on from the Orion Nebula which 
may be taken as a good example of the irregular 
gaseous nebulae connected with B type stairs to 
the planetanes Here we have to deal with involved 
central stars which are of the O type of a con 
siderably higher temperature In the spectra of these 
nebulae the doublet X(5oo7 4959) is still usually 
the strongest radiation and hydrogen is invariably 
present On the other hand X3727 is often compara 
tively faint or absent altogether although X3869 is 
8 till one of the strongest radiations in the spectrum 
Ionised helium at X4686 is also very conspicuous but 
does not extend far from the nucleus snowing that 
lonisatidn only takes place in the neighbourhood of 
the star itself Another bright radiation at X3426 
found m the spectrum of Nova Cygm III also makes 
its appearance but its extension from the nucleus is 
small 

A very remarkable feature m the high dispersion 
spectra obtained with the three prism spectrograph 
of the Lick 36 in refractor was the character of the 
lines under magnification When the slit of the 
spectrograph was placed across the major diameter 
of the planetary nebula disc the resulting lines in 
the doublet X(3oo7 4959) were not parallel sided but 
spread out m the centre each end being slightly 
curved m opposite directions If we are to interpret 
this phenomenon on the Ddppler principle in the 
usual way this means that the gases are both receding 
from us and advancing towards us in the line of 
sight coupled with a slight rotation of the gaseous 


spheroid as a whole The only feasible explanation It 
that the gaseous shells forming the nebula are still 
expanding and we are at once led to a comparison 
with novae such as Nova Aquilae III which now hat 
developed an expanding gaseous disc 
The later spectroscopic stages of novae are com- 
parable in every detail with the planetary nebulae 
the galactic distribution of both is similar and the 
evidence is now overwhelming that the planetanes 
had their ongm m novae ana the gaseous shells of 
the planetanes are the remains of past outbursts It 
may be asked why the planetary nebulae are com 
paratively few m number but it is evident that if 
the central star fell to a lower temperature than the 
B type the radiation would be insnMMnt either 
to keep the gases m a state of equilibrium or to 
illuminate them and the aspect of a planetary nebula 
would disappear 1 he same remarks apply to objects 

like the Onon Nebula connected with B type 
stars Here the radiation energy is not so intense as 
the O stars and we do not get an equal degree 
of ionisation the strength of the radiation X3727 it 
also evidence of different physical conditions but the 
Orion and other irregular gaseous nebulae have every 
appearance of being swept away from the involved 
stars and they all probably indicate a former outburst 
of several stars culminating m an O type of 
spectrum and a high radiation pressure 

The old idea that the gaseous nebulte were the 
primitive forms of matter from which stars were 
evolved must it seems be given up for the exactly 
contrary hypothesis that they had their ongm in 
stellar outbursts where matter passed from complex 
to simpler forms by atomic disintegration under the 
stress of extreme temperature development 


Plants in Relation to the Health of Man 1 


/'“'INCHON A the plant which yields quinine 
^ known under the name of Jesuits Powder 
since 1635 was introduced mto India about the years 
1838 to 1862 Seedlings and seeds were brought to 
Great Bntam from the Andes of Bolivia during those 
years pnncipally by Sir Clements Markham and Mr 
Richard Spnice and the plants which were raised at 
the Royal Botanic Garden*. Kew were taken to India 
and Ceylon Ihe cultivation in India was mainly 
established in the Nilgin Hills and in Sikkim The 
three species of Cinchona which are particularly 
valuable as sources of quinine are C Cahsaya C 
Ledgertana and C svcctrubra 

The Dutch had also been experimenting with 
Cinchona and established the plant in Java about the 
same time as the English were introducing it to 
India So successful have the plantations been in 
India thanks to the labours of Dr Thomas Anderson 
Sir George King Messrs Wood and Gammie and Sir 
David Pram that in every post office m India it is 
now possible to procure doses of from seven to ten 
grains of pure quinine for a pice which is about equal 
to a farthing In this wav more than eight thousand 
pounds avoirdupois of quinine are distributed yearly 
and in addition to this a large Bupply is furnished to 
hospitals etc Efforts are now being made to extend 
the cultivation of quinine in Malaya and Burma 
Substitutes for Cinchona as a source of quinine were 
used in the Cameroons by the Germans during the War 
Other interesting punts are Efwatakala grass 
Meltnts mtnuHflora which is reported to be obnoxious 
to the tsetse fly citronella grass the source of 
lemon grass oil which is repellent to mosquitoes and 
O&mum vtndi the Basil plant which at one tune 
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was thought to be repellent to mosquitoes but now is 
known to be of no value for the purpose 

In connexion with the preservation of the health 
of man m temperate climates the plants yielding 
India rubber are of first importance The principal 
source of India rubber is Hevea brasiltensts (Para 
rubber) This again is a native of South America 
Seeds and young plants have been distributed to the 
various tropical colonies of the British Empire since 
the year 1873 when it was brought over from South 
America mainly owing to the successful efforts of Sir 
Henry Wickham Other sources of rubber are the 
Ceara rubber Ficus elastica Funtumia and the 
tropical African Landolphias The rubber now used 
commercially is mainly derived from plantations in 
the East to which region it was introduced through 
the Royal Botanic Gardens Kew 
Another source of protection against damp and 
cold is furnished by the vanouB plants which yield 
t annin the preservative of leather The principal 
sources of this are oak galls and bark mangrove 
bark Myrobalans Quebracho and Acacia decurrens 
Extensive plantations of the latter plant which is a 
native of Australia have been made in South Africa 
and are a source of considerable wealth to Natal 
Cmnamomum Camphoro which is a native of 
Formosa is the source of camphor valuable as a 
drug and also a preservative of clothing against moth 
Trade m camphor is a monopoly of the Japanese but 
seeds have been freely introduced to British colonies, 
largely through the agency of Kew It is now found 
there are two forms of camphor but only one of 
yields the solid camphor which is of value 
Erythroxyfon Coca is the source of cocaine the 
alkaloid which has so many useful as well as harmful 
effects 
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The Lirerpool Meeting of the British Association 


''THE following Dominion and foreign representa 
1 tivea are expected to be present at the Liver 
pool meeting of the British Association which begins 
on Wednesday next September 12 In the pro 
grammes of tne various sections published m last 
week a issue announcement was made of papers to be 
read by these visitors and of discussions in which they 
will take part 

Prof F D Adams McGill University Montreal 
Prof W D Bancroft Cornell University Ithaca 
Prof N Bohr Institut for leoretisk Fysik Copen 
hagen 

Mr S C Brooks Hygienic Laboratory Washington 
Dr Herbert Bruce University of Toronto 
Prof A H R B uller University Of Manitoba 
Winnipeg 

Senators Principe G Conti Florence 
Dr D Coster Copenhagen 
Prof P Ehrenfest University of Leyden 
Prof E Ekwall University of Lund 
Prof A S Eve McGill University Montreal 
Dr K G talk New York 
Prof J C Fields University of Toronto 
Prof V M Goldschmidt Umversitetets Mineralogist 
Institut Knstiama 

Prof V L Henderson University of Toronto 
Dr G Hevesy Copenhagen 
Prof D R Hoagland University of California 
Prof O Jespersen Copenhagen 
Prof A E Kenoelly Massachusetts Institute of 
Technology Cambridge Mass 
Dr P L Kramp Zoological Museum Copenhagen 
Dr A C Kruyt University of Utrecht 
Prof P Langevin College de Trance Pans 
Dr V Lebfelter Folksgosundheitamt Vienna 


Prof F S Lee Columbia University New York 
Prof G N Lewis University of California 
Prof A B Macallum McGill University Montreal 
Prof J C McLennan University of loronto 
Prof J J R Macleod University of Toronto 
Prof R Magnus University of Utrecht 
Prof A P Mathews University of Cincinnati 
Prof E Memtt Cornell University Ithaca New 
York 

Prof A R Moore Rutgers College New Bruns 
wick N J 

Dr Th Mortensen Umversitetets Zoologiska Museum 
Copenhagen 

Prof W A Noyes University of Illinois 
Prof Sven Oden Kgl Tekmska Hogskolan Stockholm 
Prof W A Parkes University of Toronto 
Irof M I Pupin Columbia University New York 
Prof H M Quanjer Institut voor Phytopathology 
Wagenmgen Holland 

I rof Roule Musie d Histoire Naturelle Pans 
Prof R I Sackett State College Pennsylvania 
Prof J Satterly University of loronto 
Dr Tohs Schmidt Carlsberg Laboratorium Copen 
nagen 

Prof J Sebehen Aas Norway 
Prof H B Speakman University of Toronto 
Dr V Stcfansson Canada 
Prof J Tate McGill University Montreal 
Prof W Vernadsky Ians 
Senat re Prof V Vol terra University of Rome 
Dr G S Whitby McGill University Montreal 
1 rof K Willey McGill University Montreal 
Prof R W Wood Johns Hopkins University 
Baltimore 

1 rof H Zwaardemaker Umverutas Rheno Traiec 
tina Utrecht 


Relativity and Theory of Knowledge 


/ T'HE Scandinavian Scientific Review 1 — a new 
1 quarterly in English published in Norway — 
contains m its first number an ongmal and im 
portant piece of philosophical research in an article 
entitled f The Theory of Relativity and its Bearing 
upon Fpiatemology by Prof Harald K Schjelderup 
the recently appointed professor of philosophy in the 
Umversity of Christiania The author is already 
distinguished in his own country although he is 
probably the youngest occupant of a chair of philo 
sophy having been bom in 1895 
The article begins with a lucid exposition of the 
principle of relativity which calls for no special remark 
but it proceeds to examine the consequence of its 
acceptance in physics for theory of knowledge It is 
obvious that it must make a clean sweep of all naively 
realistic theories materialistic or spiritualistic which 
assume the physical reality of the universe to be pre 
seated objectively to the mind of the observer for his 
discernment by means of sense discrimination But 
does it accord with idealism ? Does it deny that 
there is any objective universe to which knowledge can 
attain ? Does it require us to be content with the 
subjective space tune universes of individual ob 
servers ? Prof Schjelderup answers emphatically 
No Relativity gives ns not a relative but an abso 
lute universe a universe the scientific reality of which 
however is completely different in its nature from 
anything which men of science have hitherto im 
amned or thought it necessary to assume The 
Minkowski four dimensional space tune universe is 

beand Human ?e nWt Rtwirw Com b t on* to Ph kxopby Piycho 
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absolute m precisely the same sense in which 
Newton s three dimensional space and independent 
vinable time were absolute and the world lines of 
the Minkowski universe with their intersecting points 
determined by Gaussian co ordinates are real m the 
objective sense but the reality is not sense presented 
it is unimaginable and imperceptible It consists 
like the reality ol Pythagoras of numbers 
The point of special interest m the argument is the 
ay in which the author brings out the deciding in 
fluence in physical theory which the epistemological 
veakness of the older mechanics has had It was 
Calileo the founder of modem physics who in hta dia 
crimination between what he called the accidental and 
the essential attributes of things first suggested the 
listmction between secondary and primary qualities 
hich has played a determining part in later theories 
of knowledge Galileo found his interpreter in 
Descartes who reduced physical reality to extension 
and movement The principle of relativity has 
eliminated even the primary qualities from the 
s il ject matter of phasics 

Similarly in the relation of Kant to Newton we see 
the directive force of the epistemological weakness of 
a physical theory Ihe subjectivity of tune and 
space in the Kantian theory meant their transcen 
dental ideality Abstracted from the subjective con 
ditions of sensory observation they are invalid But 
relativity goes further it eliminates time and space 
not only from an unknowable thing m itself but even 
from the subject matter of physics To us to day the 
principle of relativity is not a letura to older philo 
sophical concepts but a forward movement looking 
for a new philosopher to interpret a new epistemology 
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Pan-Pacific Science Congress, Australia, 1923 


AA/HILF not on so extensive a scale as nor with 

’ ' the Impenal significance of the Australian 
meeting in 1914 of the British Association for the 
Advancement of Science the second triennial Pan 
Pacific Science Congress which has just met in Mel 
bourne and afterwards m Sydney may mean very 
much to the development of organised knowledge of 
and in countries bordering upon the Pacific Ocean 
The first gathering of the kind was held in Honolulu 
in 1920 and os a matter of fact it was really the sequel 
to ideas that originated during the British Association 
visit to Australia and later were warmly fostered by 
Prof W M Davis (Harvard) Prof H L Gregory 
(Yale) Dr 1 Wayland Vaughan (U S Geological 
Survey) Mr A H Ford and others The Pan Pacific 
Lmon a wide organisation with the general aim of 
promoting harmonious relations between the peoples 
of the Pacific stood behind the Honolulu Congress 
but future Science Congresses will undoubtedly all be 
under the general direction and control of the National 
Research Councils of the countries concerned 

The Commonwealth Government is acting as host 
for the 1923 gathering the organisation being in the 
hands of the Australian National Research Council 
of which Sir David Orme Masson is president State 
Governments are generously supplementing the 
Commonwealth s fin incial and other assistance and 
it lias been possible m manv cases to make grants 
helping to defray travelling costs for delegates from 
distant countries The prevailing high rates for 
steamship travelling arc a grave difficulty m the way 
of international assemblies in a region of such vast 
distances as the Pacific Happily the interest of 
the Governments of the chief countries concerned 
has been aroused and invitations conveyed through 
the Colonial Office to send official delegates have 
met with much response Unfortunately the South 
American Republics with few exceptions have 
regrette 1 that their financial conditions do not permit 
the sending of official representatives Even more 
unfortunate is it that France has not seen fit to send a 
delegation Nevertheless with eleven visitors from 
Great Britain nineteen from the United States of 
America three from Canada eight from Hawaii 
twelve from Japan and Formosa nine from the 
Philippines six from the Netherlands and the Dutch 
East Indies eleven from New Zealand and smaller 
delegations from British Malaya Burma Tahiti 
Papua Piji and Hong Kong a very fairly represents 
tive gathering is assured While in Australia all 
visitors from overseas are the guests of private citizens 
or institutions and ore receiving the privilege of free 
railway travelling before during and after the 
Congress 

To transfer a congress after ten days in one city to 
another some six hundred miles distant must militate 
against consecutive work and lead to a certain amount 
of overlapping but the advantages in enabling 
visitors to see more of the country and in increasing 
the numbers of loc U workers who come into personal 
contact with them more than counterbalance the 
obvious disadvantages 

Needless to say an extensive senes of excursions 
has been arranged the principal excursions over long 
distances necessarily coming after the official business 
m Sydney has been concluded Visits to Broken 
Hill Irrigation Areas Artesian Water Areas Great 
Barrier Reef Northern Rivers to Brisbane Canberra 
and other parts of the Commonwealth are proposed 

The scientific work is being corned on in eleven 
Sections As however it has been a deliberate object 
of the organise** to avoid a multiplicity of papers on 
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single and more or less isolated topics and to 
instead at broad general discussions there are several 
joint meetings between Sections The Sections com 
prise I Agriculture II Anthropology and Ethno 
logy III Botany IV Entomology V Forestry 
VI Geodesy Geophysics Radiotelegraphy etc VII 
Geography and Oceanography VIII Geology IX 
Hygiene X Veterinary Science and XI Zoology 

The agriculturists are concerned chiefly with the 
problems presented by diseases in wheat and other 
cereals sugar cane cotton tobacco bananas etc 
and on the serious difficulties to be Jaced in con 
trolling weed pests Proposals for pUM^uarantme 
regulations may represent in immediate practical out 
come Agricultural education and research soil 
surveys and irrigation questions are also being dis 
cussed while much interest is being taken m a joint 
discussion with the zoologists and veterinarians upon 
genetics with special reference to the improvement of 
farm animals 

In anthropology and ethnology the Congress is 
attacking the fundamental problem of how best to 
organise and carry out research work m the Pacific 
Islands before it is too late The matter is very urgent 
indeed Expressions of opmion have been minted 
from leading ethnologists in Great Britain who cannot 
be present in person and it is hoped that so far at 
least as the British islands are concerned a practical 
w orking scheme may be evolved to be submitted later 
with the full weight of the Congress behind it to the 
Commonwealth Government Sir Baldwin Spencer 
who has just returned from yet another visit to the 
interior is bringing forward the allied yet distinct 
question of future research m regard to the Australian 
aborigines Another wide topic under consideration 
in common with the Hygiene Section is the recent 
rapid decline in native population in the islands while 
there are also discussions upon the physical anthropo 
logy of various Pacific types and the race relations 
between them 

Botany entomology and forestry have much in 
common m several proposed discussions upon timbers 
and with zoology the matter of introduced pests and 
their natural enemies is being taken up especially the 
increasingly serious problem of checking the spread 
of tropical boring insects 

The physical work of the Congress centres mainly 
round geodesy terrestrial magnetism meteorology 
and seismology while the highly practical inter 
national matters, of radiotelegraphic communications 
and determinations of longitude by wireless are also 
being discussed Solar physics research for which 
many maintain that more 13 being claimed on the 
purely practical side than it will yield and the need 
for its endowment by Governments is a subject for 
vigorous debate 

Those members concerned with geography and 
oceanography are meeting with the physicists fre- 
quently especially when discussing questions of 
cartography and meteorology Definite proposals are 
being made for continuing and extending by local 
effort the invaluable hydrographic work of the Royal 
Navy and for international collaboration in oceano 
graphic work 

As might be expected the largest Section is that 
devoted to Geology The structure of the Pacific 
Basm Post mesozoic volcanic action m the Pacific, 
ore provinces correlation of Kainozoic formations 
coral reef formations glaciation Carboniferous and 
Penman problems in the Pacific Region are among 
the more general matters before the Section 

Two mam subjects discussed in the Hygiene Section, 
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at Melbourne, are mining hygiene and a general survey 
of the hygiene of the Pacino Region The basis for 
discussion of the latter is a summary of replies 
received by the director of the Commonwealth Depart- 
ment of Health to a widely circulated questionnaire 
relating to yellow fever, malaria and filan&aia, bubonic 
plague, small-pox, leprosy, ben-ben, hook-worm dis- 
ease, and tuberculosis In Sydney, the principal 
topics are climate m relation to human efficiency, 
meteorological standards in relation to comfort, and 
insects in respect to hygiene 

The work or the Veterinary Science Section is mainly 
in joint meetings with allied Sections, such as Agn 
culture and Zoology, in dealing with parasitological 
and other problems Proposals are being put forward 
with regard to international notification of animal 
diseases 

Finally the Section of Zoology is undertaking, in 
addition to much conjoint work with other Sections, 
a general survey of the many questions now arising 
m connexion with Pacific fisheries and the establish 
ment of marine biological stations 

The matn aim of the Congress is to deal with wide 
subjects, many of them of international significance 
from a practical as well as a purely scientific point of 
view A C D Rivl.it 


University and Educational Intelligence 

Wf learn from the Chemtker Zettung of the follow 
ing appointments Dr W Schumann, director of 
the Institute of Technical Physics at Jena University, 
to be professor of theoretical electrotechmcs at the 
Munich Technical College, Dr Julius Schmidt of 
the Stuttgart Technical College, to be reader in 
chemistry at the Engineering College, Esslingen , 
and Dr K Fajana to be assistant professor of 
physical chemistry at the University of Munich 

Thf trustees of the Laura Spelmvn Rockefeller 
Memorial founded in October 1918 by John D 
Rockefeller in memory of his wife have published a 
report on their appropriations, amounting to nearly 
13 million dollars, up to December 31, 1922 on 
which date the corporations assets amounted to 
78 million dollars Grants classified under the head 

Education * Amounted, in the four years 1919- 
1922, to 6000, 9000 286 000, and 500 222 dollars 
respectively, and included 30000 in 1921 for the 
American College for Girls at Constantinople, 110,530 
dollars m 1922 for Robert College of Constantinople, 
the American University of Beirut, and the Con 
stantinople Women’s College, and 600,000 dollars for 
the Women s Union Christian Colleges in the Orient 
For boy scouts and girl scouts grants amounting to 

193.000 dollars were allocated, and an appropriation 
which will amount to more than 55,000 dollars was 
made for the inauguration of courses of instruction 
for scout leaders m universities and women s colleges 
Such courses, it is noted, are given in 42 institutions, 
and in 13 of them the expense of instruction has 
already been taken over by the college Scientific 
research interests the trustees because they believe 
that knowledge and understanding of the natural 
forces that are manifested m the behaviour of people 
and of things will result concretely m the improve- 
ment of conditions of life,” but grants for promoting 
it have hitherto been small 13,000 dollars in 1921 
and 37,500 in 1922, including 10000 for the Mme 
Cune Radium Fund The YM C A and Y W C A 
and other social welfare organisations received 

3.299.000 dollars religious organisations, 1,975,000, 
emer g ency relief, 1,543,000, and public health, 

692.000 
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A report on the development of higher education 
in Poland has been issued by the Chief Statistical 
Office of the Polish Republic For the five State 
universities the report snows the following student 
enrolments 

Crmeow Woritw Lwiiw Pouu4 Wltao Total 

1920- 21 4136 5787 3639 2094 788 X6444 

1921- 22 4531 7518 4773 3273 *7*9 2182a 

1922- 23 5235 8939 5646 3416 2202 25438 

For the technical State schools the respective 

numbers are 


1920- 21 

1921- 22 

1922- 23 


TH Sell 

Wuuw 

T 11 Sell, 
Lw6w 

Aerie CoU, 
Wuiaw 

Sch of Mu , 
Crtoow 

1 Totil 

2931 

2178 

787 

179 

6075 

4112 

2305 

761 

282 

7460 

3868 

2560 

906 

462 

7796 


1 he following figures show the number of students 
admitted in 1922-23 to other higher schools and 
professional colleges Independent University, Lublin, 
1120, Tree Polish University, Warsaw, 1664, 
College of Commerce and Economics, Warsaw, 988 , 
Veterinary College, Lw6w, 327 , Teachers’ College, 
Warsaw, 124 , School of Fine Arts Cracow, 155 
Of the total number of students, about 24 per cent 
were women Nearly 27 per cent were enrolled in 
faculties of jurisprudence, 13 per cent in faculties of 
medicine, 17 per cent were engaged m the study of 
technology, mechanical and electrical engineering, etc , 
about 6 per cent were students of agriculture, and 30 
per ccn t devoted themselves to the study of philology, 
history, mathematical and natural science, philosophy, 
and education 


Lists of colleges and universities " accredited ” 
by various agencies are published in Bulletin, 1922, 
No 30, of the United States Bureau of Education 
The standardising movement has advanced rapidly 
during the past ten years and the lists published in 
1917 already need revision The agencies in ques- 
tion are certain State universities and departments 
of education, the Carnegie Foundation for the Ad- 
vancement of Teaching the Association of American 
Universities and several other voluntary educational 
associations, and church boards of education The 
Bureau is careful to announce m large type that 
there is no comprehensive classification of collegiate 
institutions by any national governmental agency ’’ 
The longest of the lists is that drawn up By- the 
University of California of 286 institutions from which 
holders of bachelor degices representing the usual 
college course of four years will be admitted to its 
ow n graduate division Commenting on the lists, the 
compiler notes that the standards used are very 
various and the basis of classification in some cases 
is very vague, while there is no practical consensus 
of opmion as to what constitutes that much-talked -of 
entity the standard college ” He finds ground for 
hope of a coming approximation to uniformity in 
this regard in the fact that a committee appointed 
for the purpose by the American Council on Educa- 
tion has formulated certain principles and standards 
for 4 year colleges and universities which have been 
adopted in whole or m part by some of the accrediting 
agencies Among these principles are ” Teaching 
schedules exceeding 16 hours per week per instructor, 
or classes (exclusive of lectures) of more than 30 
students, should be interpreted as endangering 
educational efficiency ”, ana ” the minimum annual 
operating income, exclusive of payment of interest, 
annuities, etc , should be I50 000, of which not less 
than 825,000 should be derived from stable sources, 
other than students, preferably from permanent 
endowments ” 
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Societies and Academies. 

Paris 

Academy of Science*, August 6 — M Guillaume 
Bigourdan in the chair — A Lacroix Comparison of 
the chemical composition of two Iceland lavas char 
ac tensing eruptions of which lie kind of dynamism 
is different Analyses of five lavas and basalts from 
Katla and Hecla As regards the distinction be- 
tween quietly flowing and explosive eruptions the 
author holds that the fluidity of the magma is not the 
only explanation of the different types of eruption, 
since a fluid magma, which according to Washington 
should flow out quietly, if suddenly cooled on its 
egress into the air may give rise to an explosive 
eruption The eruption of Hecla is an example of 
this the fluid lava had to force its way through the 
ice cap of the Myrdalsjbkull glacier ana the eruption 
throughout was of the explosive type — G Bigourdan 
Project of a new catalogue of the French learned 
societies — Andrd Blondel A rational method for 
tests and specification of tnode lamps intended to 
work as valves An outline of tests to be made 
partly at the works where the lamp is constructed, 
and partly at the laboratory where the lamp is to be 
used — Cliarles Nicolle, E Corned and A Cutnod 
Preventive vaccination against acute conjunctivitis 
due to the Weeks bacillus Its importance m the 
campaign against trachoma Details are given of 
the preparation of the vaccine and of the results of 
experiments demonstrating the protects e action of 
the vaccination — Nilos SnkeUanou Oblique linear 
curvature and total geodesic curvature — F H van 
den Dungen Some technical applications of integral 
equations — Rolf Nevanhnna The theorem of M 
Picard — R de Fleury Elastic stability and modem 
materials of construction — A Grumbach The super 
position of electromotive forces in batteries with a 
fluorescent liquid — R Levalllant Fluorescence and 
photochemistry A certun number of fluorescent 
colouring matters (uranino methylene blue eosin, 
erythrosine) dissolved in glycerol or other polyalcohol, 
when submitted to light in the absence of air change 
colour, owing to hydrogenation by the alcohol 
The original colour is more or less completely restored 
by the action of air — G Vavon and b Kleiner 
Catalytic hydrogenation and stenc hindrance The 
study of some heptenes The addition of hydrogen 
to four isomenc heptenes (ethylpropylcthylene, 
dimethylisopropylethylene methyldiethylethylene and 
tnraethylethylethylene) was studied in the presence of 
platinum black It was found in agreement with 
the theory of stenc hindrance that the hydrogenation 
was more difficult the greater the number of substitut- 
ing radicles — V Agafonoff The comparative study 
of some methods of chemical analysis of the humus in 
soils A comparison of the amounts of carbon in soil 
determined by combustion by the ordinary sulpho- 
chromic process and by Simon’s method (with silver 
bichromate) The dry combustion and Simon’s 
method are in good agreement the ordinary wet 
combustion with sulphuric and chromic acids only 
gives low results — Pierre Lesaga Anomalies of the 
fruit of CapseUa Bursa-pastons caused by the pre- 
sence ol salt m the soil — L Blannghem The bio- 
logical control of the influence of manures deter- 
mination of the sensible periods — Robert Stumper 
The chemical composition of the nests of Apxcottrmts 
occuliut The nests are made of sand, cemented 
together with about 15 per emit of organic secretion 
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— J Benoit The origin of the interstitial cells in the 
testicle of the domestic cock — Et Burnet Irregular 
reactions of the filtrate from broth culture in goats 
infected with Micrococcus meltkntts If the infection 
by this Micrococcus renders the goat as sensitive as 
man to the inoculation of a small quantity of filtered 
culture, this reaction should afford a rapid and 
certain means of recognising infected goats and pre- 
venting the use of their milk It has been proved, 
however that the reaction is very irregular, and some 
goats certainly infected, do not show the reaction at 
all The conclusion is drawn that the filtrate creation 
cannot be used in practice as a means of diagnosing 
MeltUnns m the goat 

August 13 — M Guillaume Bigourdan in the chair 
— A Lacroix The signification of the alkaline 
granites very rich m soda The study of the rocks 
collected from the island of Rockhall has shown 
that rockalhte described as a persodic granite has 
no real geological existence Chemical analyses of 
various portions of the granite and its enclosures 
are given — Tonten Carleman Functions in- 
definitely derivable — Jules Baillaud Studies on 
the distribution of the energy in stellar spectra made 
at the Pic du Midi Observatory in 1920 and 1921 
The spectra of nine stars have been studied The 
arrangement of apparatus and method of carrying 
out the observations are described the details of 
the experiments and the results will be published 
elsewhere — R de Malletnann The theory of rotatory 
polarisation — J Bethellier Correction relating to 
the nests of Lutermes In a preceding note a senes 
of fungus beds forming part of an ant nest have been 
desenbed as belonging to Lutermes matarigensxs It 
would appear that this view was incorrect the 
structures are probably the work of an insect deter- 
mined by M Bugmor as Microtermes xncertus — 
E Bugmon Remarks on the note of M Bathelher 
— O Dubotcq and H Harsnt bporozoa of the 
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Science and Publicity 

I N his presidential address to the British Association 
on Wednesday last, on the electric il structure of 
matter, Sir Tmest Rutherford dealt with a subject of 
fundamental scientific importance as well as of popular 
interest — possibly on account of the conception of flying 
atomic projectiles and their disintegrating effects 
Ihe Association thus opened its proceedings this year 
with a discourse which is likely to make a wide appeal 
Whether members of the general public who have not 
themselves made scientific observations or experiments 
can have an intelligent comprehension of the true in 
wardness of work and theory on atomic structure, 
or on many of the other intricate subjects dealt with 
in presidential addresses and papers presented to the 
vinous Sections, may perhaps be doubted but even 
if the mental grasp be weak and the picture induced be 
primitive, the mere existence of a respectful attitude 
and receptive mind towards scientific studies is not to 
be despised 

In the main, of course the Association is an assembly 
of scientific workers most of whom have no wish to 
discourse to the laity and no capacity for transforming 
the special vocabularies of their subjects into the 
simpltr— not to say sensational — forms required by 
many general readers It ought to be gratefully 
recognised however, that the lay writer who is suffi- 
ciently well informed to be able to present a scientific 
subject in attractive literary style and accurately as 
well is performing a useful purpose for science The 
investigator who can do this for advances to which 
he has himself contributed, and on which he is an 
authority can always find a generous welcome on 
platfi im or in the periodical press, but it is rarely 
that the faculties of research and exposition ave so 
closely combined , and it may be just as well that they 
are usually sepanted The first business of the man 
of scien e is to discover— to add to the sum of natural 
knowledge, and if he describes his work clearly and 
in terms which are intelligible to other investigators, 
he has done his part It is really supererogatory for 
him to take up the t tsk of enlightening — or entertain- 
ing a public unfamiliar with even the alphabet of the 
language of the branch of science in which he works 
He may be able to interest members of the British 
Association, because most of them are engagtd in scien- 
tific work of one kind or another, and the rest scarcely 
expect to listen to childish discourses but the crowd 
in the street is not within his ambit The active 
scientific investigator might appropriately apply to 
those outside his gates the words, ‘ I have yet many 
things to say unto you but ye cannot bear them now ’ 
Science does not need to be sought with a contrite 
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heart, but it does demand a certain amount of pre 
paration from all who would understand the full 
meaning of the treasures within its temples 
So far as it is possible for men ol science to offer 
populir expositions of subjects on wlueh they are 
creative authorities, this is done in the Citizens I ectures 
now delivered at each meeting of the British Assoc ia 
tion and on a more extended scale than usual at this 
years meeting These lectures ire not intended for 
members of the \ssociation but for the general public, 
and the large audiences which attend them show that 
very many people are interested in simple accounts of 
scientific work and progress in certain fields Such 
descriptive lectures, however, do httle more than 
titillate the minds of most of the hearers and nothing 
to impress them with the conviction that science is the 
greatest social factor in modern civilisation Wonder 
may be excited by experiment and exposition, but it 
needs to be associated with confidence in the guidance 
which science can give if our social and industrial 
conditions are to denve the best advantages from pro 
grtssive knowledge At least one of these public 
lertures should be devoted each v ear to the advocacy 
of science and scientific methods in national affairs, 
instead of making them all informative displays of 
achievements in selected fields 
Outside the Section rooms (where scientific workers 
may be permitted to use their own forms of technical 
expression) and beyond the lecture halls (where ex- 
perienced speakers successfully hold the attention of 
assemblies of citizens) is the general public as a whole, 
reading the daily and weekly newspapers and expecting 
to be informed in its own language of important 
scientific developments of all kinds, however intricate 
they may he — as, for example, the constitution of the 
atom, the quantum theory, the principle of relativity, 
or the signifieince of cell structure Io provide this 
great group with the pabulum it is capable of digesting 
is a task which most research workers prefer to leave 
to others , and rightly so Good service is, however, 
rendered to science by writers who can present difficult 
subjects in attractive literary form without departing 
essentially from permissible limits of accuracy— large 
though these may seem to be to precise investigators 
There arc such contributors to the general periodical 
press, and we think that every encouragement and 
assistance should be given to them The more that 
the public is mode to understand the fertility and the 
power of science the greater will be the trust in scientific 
service, and provision for scientific study and research 
will be correspondingly increased 
In the British Isles, httle attempt has been made to 
secure wide publicity for scientific institutions and 
work, with the result that they are almost unknown 
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outside scientific circles The publications of the 
National Physical Laboratory, for example, are alto- 
gether inadequate to give even industrialists an idea 
of the work carried on in that institution On the other 
liand, the U S Bureau of Standards issues frequent 
Bulletins dealing broudlv with topics in which practical 
men are interested and in which developments have 
recently taken place The U S National Research 
Council also publishes a number of useful Bulletins 
surveying the state of knowledge of various scientific 
subjects and bringing together importaflMata No 
institution or society m the British Isles issues anything 
comparable with these Bulletins most of them seem, 
indeed, to be < ontent to hide their light under a bushel, 
so far as the outside world is concerned, and to dis- 
courage any attempts made to extend the /one of 
illumination 

We do not suggest that scientific and technical 
societies should add a publicity service to then: func- 
tions they are primarily intended for the reception 
and discussion of new contributions to knowledge, and 
their concern is the interests of their fellows rather 
than the attention of the public The British Associa 
tion is on a different footing, in that no technical 
qualification is required for membership and that it 
sets out deliberately to create interest m science in the 
centres where the annual meetings are held, and 
beyond them by the rej orts of its proceedings The 
presidential addresses, published annually for the 
Association by Mr John Murray under the title “ The 
Advancement of Science” (price 6s), though often 
somewhat special in style and scope, constitute the 
best annual record of the position of scientific subjects 
of prune importance Probably few men of science are 
capable of following intelligently all the subjects re- 
viewed m these addresses, and the general public may 
therefore be pardoned for not comprehending most of 
them To students of science, however, whether as a 
professional occupation or as a leisure hour pursuit, the 
addresses are invaluable as authoritative statements of 
scientific fact and theory, and the volumes containing 
them should be in the library of every one who finds 
satisfaction in pondering over the great problems with 
which modem science deals 

Though the British Association welcomes member- 
ship from the general public, it is not too much to say 
that the presidential addresses, and most of the papers 
presented to Sections, are intended for audiences of 
special scientific workers In the case of a body like 
the British Medical Association, membership is limited 
to professionally qualified men, and in the Sections, 
therefore, no attempt need be made to deal with 
scientific subjects in popular terms With its mixed 
membership, however, the British Association is in a 
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different— -and also more difficult— position Inter 
prefers are needed, if not in the Section rooms them 
selves, then in the public press Leading newspapers 
prefer that their own correspondents or contributors 
should perform this function, but there are many 
others which would gladly make use of notes and 
articles on scientific subjects suitable for the general 
reading public 

In the United States an institution entitled ‘ St lenre 
Service was established a year or so ago to provide 
such popular articles as a scientific news syndicate, and 
it now supplies about fifty American newspapers, and 
several in Canada and other parts of the world, with 
news Bulletins sent from Washington every day except 
Sunday ‘ The first consideration m a Bulletin story , ’ 
says a circular of instruction to writers of articles, is 
to tell of or interpret a si icntific event But the news 
stories must be so well written thit large national 
newspapers will use them without rt writing or revision, 
either in form or language Write y our story so that 
those who know nothing about sew me will understand 
and want to read it Weave in the scientific hack 
ground that the man in the street does not have Use 
simple words Make your story os graphic as if you 
were talking about it ” It is pointed out in addition, 
that ' ‘ By Science Service ’ must stand for accuracy of 
( ontent and implication 

In order to establish this public itv agency for science, 
a gtnerous benefactor gave the sum of one million 
dollars to a Board of Trustees which includes among 
its members several of the most distinguished men of 
science in the United States The whole field of 
scientific activity everywhere is covered bv ‘ Science 
Service, and the Bulletins arc first rate examples of 
what can be done to present scientific progress in 
popular and vet accurate form We understand that 
the demand for the Bulletins from newspapers is now 
sufficient to make this admirable news agency practi 
cally self-supporting 

Here, then, we have an excellent example of what 
can be done successfully for the popularisation of 
science and it is obvious that the constitution and 
methods of such an organisation are very different 
from those of the British Association, though the aims 
of both are “ to promote general interest m science 
and its applications ” We belies e that the National 
Union of Scientific Workers contemplates establishing 
a similar scientific news agency to that of ‘ Science 
Service,” and a beginning has already been made by 
the British Science Guild by the issue of Publicity 
Pamphlets sent to the newspaper press for reproduc tion 
in whole or m part without payment Since January 
1931, the Engineering Foundation of New York has 
been issuing a senes of such “ Research Narratives,” 
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each containing the story of some research, discovery, 
or notable achievement in science or engmeenng In 
one form or another these narratives have found their 
way through practically the entire range of the public 
press in America as well as the technical journals 
It is dear, therefore, that we in the Bntish Isles are 
much behind the United States m the provision made 
for publicity for science Our scientific so< leties are 
second to none, and the number and value of papers 
published by them arc higher now than ever they were, 
yet no adequate agency exists to extend the knowledge 
of this work beyond scientific circles and thus to create 
m the public mmd a feeling of pnde m our scientific 
achievements A great opportunity awaits the bene- 
factor who will provide a liberal sum to establish a 
Bntish science publicity service < omparablo with what 
has proved so effective m Amencn Political, social, 
religious, temperance, labour, and scores of other 
organisations regard it as a duty to carry on their 
propaganda by means of leaflets and like publications, 
but science is content to keep its message to itself It 
is no wonder, therefore, tint the community under- 
stands so little of the value and meaning of science 
I ct us hope that means will soon be forthc ommg to 
establish a bureau which will not only make the pro- 
ceedings of annual meetings of the Bntish Association 
widely known and easily intelligible, but will also, 
throughout the year, continue to interpret scientific 
idvances to a world eager to learn of them but un- 
acquainted with the technical vocabulancs m which 
they ire commonly expressed 


Science and Man 

Science and Civilization Tssays arranged and edited 
by F S Marvin (The Unitv Senes, VI ) Pp ^50 
(London Oxford University Press, 1933 ) 12s 6 d 
net 

T HE history of science is bv no means a record 
of steady progress It was bom among the 
Ionian Greeks, who were the first to speculate intelli- 
gently, on the basis of observed facts ‘how things 
grow and ‘ how they behave, ’ these bung the mean- 
ings of their two words physii and nomos, so inade- 
quately represented by natura and lex It is often said 
that Greek science was unsound, being based on 
brilliant guesswork instead of careful investigation 
The Greeks certainly loved bold and weeping general- 
isations, but modem biologists, including Charles 
Darwin have thought no praise too high for Aristotle, 
and the achievements of Greece in mathematics, 
astronomy, and medicine are now held to be scarcely 
less notable It must, however, be admitted that the 




3 8 4 


NATURE 


[September 15, 1^23 


ancients were handicapped by the want of scientific 
instruments, and that their backwardness in invention 
was partly due to an erroneous standard of values If 
European nations still think it a finer thing to be an 
orator than a scientific inventor, that is a prejudice 
which we owe to the Greeks 
The Roman "steamroller” was not favourable 
to originality and intellectual progress After Galen 
(about a d aoo) a Sahara of scientific barrenness liegtns, 
a dreary waste from which Furopean history emerges 
only in the sixteenth century Neither Hellenistic 
philosophy nor Catholic Christianity did anything to 
stop this barbansation, the inevitable result of the 
long orgy of superstition, massacre, and pillage which 
we call the Dark Ages Mankind cannot afford to 
forget that a measure of stability in political and social 
conditions is necessary not only for progress but also 
for the preservation of the gams of the past The 
seven hundred years which followed the break up of 
the Western Empire might have been blotted out of 
history without any great loss 
The greater part of Mr Marvin’s excellent volume of 
essays is devoted to modem problems fhe writers 
admit frankly that the matenakstu trend of science in 
the nineteenth century was the result of its unequal 
development Biology advanced more quickly than 
psychology, and the sciences of inorganic nature were 
ahead of biology The tendency to reduce life to 
mechanism is being abandoned in response to protests 
from science itself, and the problems of conscious life 
are seen to involve metaphysical questions with which 
the older generation hoped to dispense 

Prof Whitehead, as is well known, thinks that the 
theories of Einstein will have a revolutionary effect on 
our conceptions of space and time " The whole syn 
thesis of the seventeenth century has to be recast Its 
time, its space, and its matter are m the melting pot— 
and there we must leave them ’ It will take many 
years before this judgment can be either affirmed with 
confidence or denied There is reason to think that 
at present Continental thinkers arc not prepared to go 
quite so far as Prof Whitehead and his friends 
There is no doubt that Einstein has made a great 
mathematical discovery , but we may be permitted 
to doubt whether a mathematical discovery is likely to 
give us a new philosophy 

Prof Arthur Thomson deals judiciously with post 
Darwinian^ biology, and does not talk, as some are 
rashly doing, about “ the abandonment of natural 
selection ” But I cannot agree with him when he says 
that “ no conflict should be possible betwci n religion 
and science, unless we try to speak two languages at 
once,” or that “ scientific and religious concepts are 
gffomraensurable ” The assumption which underlies 
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such statements is that science deals with facts and 
religion with values, and that it is possible to keep these 
two aspects of reality apart I maintain, on the con- 
trary, that a fact without value is no fact, and a value 
without fact no value The two cannot be separated, 
and the salutary rivalry of scientific and religious 
truth must continue as long as men take both seriously 
It will not do for science to say to religion, “ Leave me 
alone and I will leave you alone ” 

Mr Julian Huxley’s long essay on science and religion 
takes a different line It is interesting^^ only for 
the discussion on the place which science can find for 
the conception of God, but for the confident tone in 
which the author declares his conviction that the 
organic is evolved from the inorganic, through the 
development of colloids from smaller molecules 
‘ Thus the forms of life, simple at first, attained pro- 
gressively to greater complexity , mind, negligible m 
the lower forms, became of greater and greater import 
ance, until it reached its present level m man ” Mr 
Huxley would not maintain that this theory has been de- 
monstrated , but it seems probable that the monistic 
view of the structure of the universe will in time be 
generally accepted I he alternative theory that ani- 
mated spores came to the earth from other bodies gives 
no explanation of the origin of life, and has difficulties 
of its own 

I am less satisfied with this writers attempt to 
justify a theistic philosophy by setting the progress 
which he finds to be the law of organic evolution against 
the pessimistic conclusion based on the second law of 
thermodynamics For even if we assume that increasing 
complexity in living organisms carries with it increas- 
ing value, the phase of evolution through which life on 
this planet is passing is but a transitory episode, which 
will probably be followed by a reverse process of involu 
tion, when our globe becomes less favourable to the 
higher forms of life In any case, planetary progress 
can be only a backwash in the universal current which, 
if the aforesaid law is true, is carrying all matter towards 
immobility and final death No satisfying theism can 
be erected on this basis It would surely be better to 
assume that whatever power wound rp the clock once 
can wind it up again, and that the life of the universe 
is perpetual, as its Creator is eternal We are then free 
to believe m a God whose being is above the recurrent 
births and deaths of stellar systems 
Mr Marvin, however, pins his faith on progress m 
time, and tnds the book with a characteristic editorial 
chirp It is probably true, as he says, that humanity 
is still young, and capable of achievements still un- 
dreamed of Hope for the future is reasonable, so 
long as we do not make a religion of it 

W R Inge 
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The Manufacture of Acids and! Alkalis. 

The Manufacture of Acids and Alkalis By Prof 
George Lunge Completely revised and rewritten 
under the Editorship of Dr A C Cumming Vfl 1 
Raw Materials for the Manufacture of Sulphuric Acid 
and the Manufacture of Sulphur Dtoxtde By W 
Wyld Pp xm + 558 36s net Vol 5 The 

Manufacture of Hydrochloric Acid and Saltcake By 
Dr A C Cumming Pp xv + 423 31J (d net 

(London and Edinburgh Gurney and Jackson 
1933 ) 

T HE various treatises on different departments of 
applied chemistry which chemical literature 
owes to the genius and industry of the late Prof 
Lunge are among the classics of chemical technolog) 
They have passed through many editions m fairly 
quick succession, and their betterment and revision 
was the constant employment of the r author s leisure 
no pains being spared by him to make them an accurate 
and faithful reflex of the state of cc ntemporary know 
ledge of the several subjects with whch the) were 
concerned Prof lunge enjoyed mm) opportunities 
and facilities to this end As professcr <f applied 
chemistry m the Zurich Polytechnic one t f the best 
equipped and most famous schools of chemical tech 
nology in the world he was an acknowledged authont) 
on many branches of manufacturing chemistry, and 
particularly on the special branches dealt witl in the 
books under review The manufacture of acids and 
alkali was in fact the thief chemical industry m which 
Dr Lunge was employed during his sojourn in England 
and before his appointment to the distinguished 
position he occupied until his death A brief account 
of his life and work appeared in Nature of I ebruary 
17 p 228 

These treatises constitute m the iggregate 1 
valuable literary property, and the publishers are well 
advised in seeking to maintain the reputation the) 
have hitherto enjoyed as faithful and accurate accounts 
of the state of contemporary procedure m the special 
branches of chemical industry with which they deal, 
by entrusting their revision to competent authorities 
and in issuing new editions at comparatively short 
intervals 

It might be thought that in the case of an industry 
so well established as that of the manufacture of 
alkali and of the industries which are so closely 
associated with it, the last word had been said in 
respect to processes and procedure Such, however 
is very far from being the case, as even a very superficial 
comparison of successive editions of these treatises 
will make manifest The changes may not in all cases 
be fundamental or subversive, but they are more or 
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less important as tending to efficiency and economy, 
and no account of the contemporary condition of the 
manufacture would be adequate w thout reference to 
them 

The general superintendence and editorship of the 
new editions of these manuals has been entrust! d to the 
competent hands of Dr A C Cumming under whose 
direction the) have been completely revised and re 
wntten The volume on row materials for the manu 
future of sulphuric acid and of sulphur diov.de has 
Icon assigned to Mr Wilfrid W)ld who has been 
associated with important concerns m Yorkshire and 
elsewhere and brings to his task tht fruits of a large 
experience 

In a generil preface prefixed to the several volumes 
Dr Cumming has given a brief account of the history 
md dev elopment of the late Prr f I unge s literary 
labours in connexion with applied chemistry which 
is of interest as showing how the scope of these labours 
w is gradually enlirged so that it became practically 
an en )clopedia of the many chemical industries The 
first 1 nglish edition of the volume on sulphuric aud 
appeared in 1879 and the last edition in 1913 This 
wia bllowed in 1917 by a supplementary volume on 
sulphuric and nitric acids This wis the lost of 
Lunge s contributions to this special field of chemical 
technology 

The book under review shows no very striking 
features in the way of new developments As regards 
raw materials the most important change is the 
revolution in the production of commercial sulphur 
effected by the lrosch process This remarkable 
process is one of the most potable chemical engineering 
tr umphs of the present century In 1869 an enormous 
deposit of sulphur was discovered in Louisiana in the 
course of well sinking in connexion with petroleum, 
but all attempts to work this deposit ommercially 
failed until the genius of Herman Frasch devised 
the method associated with his name Space will 
not allow of any detailed description of the process 
Briefly, the method consists in sending down a 
sufficiency of superheated water and thus melting out 
the sulphur which liquefies at about 116 0 from the 
pockets in the limestone and beds of gypsum in which 
it occurs The molten sulpl ur is then forced to the 
surface by means of compressed air and of course 
consolidates as it cools The book contains a fairly 
full account of this process, which is now worked on 
a very considerable scale, not only in Louisiana but 
also in 1 exas, where similar sulphur deposits have been 
found to occur It has rendered America independent 
of all outside sources of sulphur supply, and for a time 
seriously tlireatened the existence of the Sicilian 
industry, of which it has destroyed the monopoly 
L I 
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Mr Wy Id s account of the history of the process and 
of its successive developments leaves nothing to be 
desired m point of accuracy and completeness It 
forms indeed a most interesting section of the chapter 
devoted to the exploitation of the natural deposits 
of sulphur which occur m various parts of the 
world 

The book, of course, deals with a great variety of 
processes for obtaining sulphur from raw ores , 
from spent oxide m the manufacture of coal gas , 
from p\ rites , from sulphur dioxide, as from smeltery 
fumes , from sulphuretted hydrogen and sulphites and 
sulphides and from sulphates of the alkaline earths 
These last named pnx esses became of the utmost 1 m 
portancc to Germany during the War, owing to her 
inability to import sulphur or anv c onsidcrable supply 
of py rites History affords many instances where a 
nation or manufacturing community under the stress 
of necessity, often occasioned by war, has been com 
pelled to adopt new methods or to modify existing 
ones, and such modifications have frequently taken a 
permanent place m industry What however, is to 
be the ultimate fate of the processes which Germany 
was compelled to adopt remains to be determined 
C ertain of them have been found to be economically 
unsound when compared with pre War methods, and 
have already been given up, but their story is inter 
esting as a chapter in industrial progress and as 
showing what knowledge, skill, resourcefulness, energy , 
and application will achieve in overcoming obstacles 
which it first sight seemed well nigh insuperable 

In an industry such as that described in this lxwk 
analytical control is frequently of the utmost im 
portance, but it is too often neglected, or only in 
adequately earned out, owing, in many cases, to the 
want of suitable methods or to the time required to 
make the results available to the management 

A commendable feature m the book is the space 
allotted to descnptions of the most suitable analytical 
methods at the disposal of the works chemist The 
treatise in this respect becomes a ventable vade mecum, 
and should be indispensable to every well ordered 
factory The improvement of analytical processes 
applicable to the conditions of chemical works was a 
constant problem with the late director of the chemical 
department of the Zunch Polytechnic and certain of 
the methods desen bed m this book are the outcome 
of investigations made by him in conjunction with 
his senior pupils 

The various forms of pyrites, brimstone, and spent 
oxide are the usual sources of sulphuT dioxide, mainly 
as an intermediate ” in the manufacture of sulphunc 
acid For small scale operations sulphur dioxide is 
made by heating charcoal or sulphur with sulphunc 
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acid, usually of 74 per cent SO, or 165° Tw As the 
gas is easily liquefied, the temperature of a mixture 
of snow or powdered ice and salt being sufficient to 
effect its condensation, it raav be preserved as a liquid 
in ordinary soda water syphons, whence the liquid or 
the gas may be liberated as desired This section of 
the book contains a full account of the physical and 
chemical properties of this compound, the modes of 
its detection and estimation, and of its employment m 
the manufacture of wood pulp and as a disinfecting 
and antiseptic agent and also as a bleBlMkg agent, 
especially for wool, silk, straw, etc , and to a limited 
extent in wine making m the form of meta bisulphite 
Other sulphur compounds of which full and accurate 
accounts are given are sulphur tnoxide and the various 
nitrogen sulphur compounds Indeed, the chemical 
history of the various sulphur compounds, so far as 
these have any relation to sulphunc acid and its 
manufacture, mav be said to be accurate and 
complete 

As regards the actu il manufacture of sulphunc acid, 
a companson with the accounts given m the earlier 
editions shows what the influence of the War has 
been on the production of this important chemical 
Pre War plant was found to be utterly inadequate to 
meet the demand for this acid, as incidentally required 
in the manufacture of munitions, and, as is well known, 
it was necessary to ma 1 c special arrangements to this 
end Some account is given of the means installed at 
Queen’s Ferry and other places The section on burners 
for sulphur and on the plant needed in connexion 
with the use of pyntes has been carefullv revised and 
brought up to date, and constitutes one of the most 
valuable sections of the work 

1 he volume on the manufacture of hydrochloric acid 
and salt rake exhibits, perhaps m a more striking 
manner, the changes, almost revolutionary m character, 
which have overtaken this special branch of the alkali 
manufacture The Hargreaves’ process is no longer in 
operation m this country Pan and furnace methods 
are still worked, but with the gradual disappearance 
of the Leblanc process it may be anticipated they will 
give way to one or other of the more modem processes 
described in this volume 

As the editor points out, the manufacture of hydro- 
chloric acid is no longer necessarily connected with 
the manufacture of salt-cake, and fuller treatment has 
therefore been given to its manufacture from chlonne 
and to other modem developments 

The rev tsed work is a most valuable addition to the 
literature of one of our staple industries, and the 
editor is to be congratulated on the care and thorough- 
ness with which he has completed his task 

T E Thorpe 
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National Eugenics 

{x) Eugemcal Sterilisation m the United States By 
Dr H H Laughlm Pp xxm + 50J (Chicago 
Psychopathic Laboratory of the Municipal Court 
of Chicago 1932 ) n p 

(a) Euginique et selection Par F Apert L Cuenot 
Le Major Darwin F Houssay L March G Papillaut 
Ed Pemer Ch Richet G Schreiber (Bibhottoque 
generate des Sciences souales ) Pp in + 248 (Pans 
F Alcan 1922 ) 15 francs net 
* X NATIONAL Eugenics is the study of those agencies 
IN under social control which may improve or 
impair the racial qualities of future generations 
Galton thus linked the word national to eugenics 
The problem in its fundamental biological aspects 
is in one sense the same for all nations but to ea h 
nation it may present different sides and provoke 
different methods of attack if indeed it is attacked 
at all The experiences of one nation are nevertheless 
worthy of observation by all 
(1) From this point of view the first part of Dr 
Laughlins look is of interest This part consists of 
a detailed analysis written from a lawyers point of 
view of the sterilisation laws enacted in the United 
States prior to January x 1922 with summaries of 
the extent to which they have been put into practice 
in different States and a full account of the litigation 
arising out of them Fifteen States liave had and 
nine still have sterilisation laws some mandators 
and some optional The scope of these laws vares 
from Sutc to State but m no case extends leyond 
certa n inmates of State county or municipal mstitu 
tions The consent of the relatives has in general 
been easilv obtained There is very great variation 
in the opinions quoted of the executive boards and 
superintendents and consequently m the extent to 
which the laws have been put into practice 
From 1907 until January x 1921 3233 operation 
in all were earned out under the laws and of these 
2558 occurred in California (1009 being due to a single 
institution) Nebraska comes next with 155 cases 
In Wisconsin Connecticut and North Dakota the 
law is still being applied but to a very limited extent 
In Washington where the object is purely punitive 
only one case has so far occurred In six of the 
fifteen States the law has been repealed or vetoed 
and m three it has become a dead letter In test 
cases violation of the State or Federal constitution 
has been argued chiefly on the grounds of class legisla 
tion cruel or unusual punishment or denial of equal 
protection of the laws In five States the courts have 
held the sterilisation laws unconstitutional, but the 
quoted opinion of various American legal experts 
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differs more on their expediency than on their con 
stitutionality The history of the working of these 
laws indicates that m the country as a whole public 
opinion is not at present behind them 
As an exhaustive historical record and guide to 
existing practice m the United States this compilation 
will no doubt prove a useful book of reference for those 
practically concerned with sterilisation in the legislative 
legal and administrative fields As a contribution to 
the scientific discussion of the social and biological 
aspects of the problem it has less weight The section 
on eugemcal diagnosis is intended to serve the 
legislator in his efforts to weigh the matter in its 
entirety It is not easy to see however that this 
purpose can be achieved by the somewhat crude 
and uncritical summary offered of Mcndehan theory 
and its application The student will find the book 
overloaded with detail (incidentally there are dis 
crepancies between text and table in the identification 
numbers of individuals in the case pedigrees) but it 
contains a great deal of information not eas ly accessible 
h therto of which the eugemst should not be ignorant 
( ) Lugemque et selection is a collection of 
pipers most of whuh were delivered as lectures 
during 1920 ax at the meetings of the Societd 
fran^aise dFugemque and are devoted mainly to 
a discussion f the consequences of the War m trance 
from a eugemcal point of view It includes an earlier 
piper by the late vice president of the Society 1 redenc 
Houssay in which starting from a senes of expert 
raents on six generations of hens he argues that there 
is a degeneracy of those in easy circumstances due 
to the abuse of food each generation poisoning the 
next through toxic excretions into the germ cells 
Dr Apert deals with the effect of the War on the 
health of the French nation The two chief qualitative 
results he finds are an increased tendency to tuberculosis 
and the expectation of a senes of infantile generations 
of lessened resistance to disease To these he adds 
alcoholism and syphilis as active menaces to the 
French race M Lucien March treats the question 
from a quantitative aspect He estimates the total 
loss of population to France (including the defiat 
of births) directly due to the War as 3 000 000 people 
He examines the size of family in various classes, 
and gives os the three fundamental factors on which 
the birth rate depends (1) the cost of the child 
before he is self supporting (a) the chance the child 
has of maintaining himself m at least as good circum 
stanfces as his parents and (3) the opinion that the 
parents hold of (1) and (2) He outlines the various 
steps taken in France to encourage natality, among 
which may be noted the existence of more than 
70 employers associations which give benefits for each 
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child of an employee but safeguard at the same tune 
against preferential employment of single men by 
basing each employers contribution on the total 
salaries paid ly him None of these measures are 
contrary to eugenical principles they are however 
aimed directly at quantity instead of quality I rom 
the psycho social aspect and a consideration of the 
statistics of insanity and suicide Dr Papillaut finds 
in the War confirmatory evidence of the predominant 
effect of heredity over environment War effect on 
marriages is discussed by Dr G Sthreibcr He 
regards the mixed marriages of Trench women with 
men of other Allied nationalities is a probable benefit 
to the French nation He urges the establishment 
of a medical examination before marriage that shall 
be compulsory but any no legal sanction 
The volume closes with an address on some zoological 
aspects of eugenics delivered Ly M Lucien Cuenot 
at the second National Congress of Fugemcs in igai 
Starting from the Mendehan conception of unit factors 
susceptible of mutations which appear as somatic 
changes he discusses the position of Mendelists with 
reference to the heredity of acquired characters and 
the origin of adaptations On the first question the 
author retains an open mind in the light of Guycr 
and Smith s experiments on the inheritance of acquired 
eye defect m rabbits He puts the case well for 
preadaptation—* e the surroundings as a consequence 
of the structures with which the animal is bom and 
not met versa — and reviews the difficulties of inter 
pretation of the mechanical perfection of certain 
structures in relation to their apparently small utility 
Such difficulties lead him to feel that there is some 
thing wanting in the conception of evolution, some 
general law that has still to be discovered 
A collection such as this which treats the subject 
from so many points of view can do no more than 
touch the surface but it is well adapted to fulfil its 
aim of giving the Trench speaking public an idea of 
the object and extent of the science of eugenics as 
defined by Galton 

The Animal Parasites of Man 

Ammal Parasites and Human Disease By Dr Asa C 
Chandler Second edition, revised Pp xm + 573 
(New York J Wiley and Sons Inc London 
Chapman and Hall Ltd 1933 ) 22s net 

I T is unfortunate that animal parasitology, the 
youngest branch of preventive medicine, is still 
regarded by many people as a field of knowledge 
that is of little moment outside tropical and sub 
tropical regions Everybody acknowledges the direct 
connexion with mans welfare of the parasites dealt 
with m the sister science of bacteriology , but the 
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parasitic protozoa helminths and arthropods which 
are responsible for so much human suffering are 
scarcely thought of bv the general public Indeed, 
even the average physician of temperate climates 
seems to be satisfied to have quite a superficial know 
ledge of this branch of his profession yet these 
parasites which are concerned with the most varied 
diseases and morbid conditions have been found to 
be widespread and m abundance wherever they have 
been looked for There are many popular books on 
the animal parasites of economic ldpMancc but 
remarkably few on those which affect human health 
It is admittedly very difficult to write an attractive 
book in jxipular language on any scientific subject, 
and when the book deals with such objects as tape 
worms fleas and lice the general reader is apt to put 
it aside with a famt feeling of disgust But among 
these and other such despised creatures are many 
the life histones of which are of much interest and 
on account of the practicil importance of their relations 
to man they should claim the attention of all 
Dr Chandler desenbes his book as a compilation 
but it is more than that the subject is presented in 
a fresh and interesting manner and the book shows 
evidence of much care and skill in the selection of its 
contents The information given has been brought 
thoroughly up to date and all recent work of any 
importance is referre to A sufficient account is 
given of the spirochsetes which the author considers 
to be on the vague unsettled borderline between 
bacteria and protozoa Many perhaps would be 
inclined to adopt a more critical attitude towards the 
phenomenon of granule shedding in these organisms 
The subject of the prevention of syphilis is discussed 
m a broad and logical spirit The leishmama bodies, 
trypanosomes intestinal flagellates and amoebse are 
well described and there are short accounts of the 
diseases to which they give rise The author seems 
to accept without demur the parasite recently described 
by Kofoid and Swezy and named by them Council 
mama lafleurt The parasitology of malana is 
adequately dealt with and the Rickettsia organisms 
are alluded to The life history of the liver fluke is 
told at length and illustrations and descriptions are 
given of the other trematodes which occur as human 
parasites The worms are all figured and the 
salient points of their bionomics mentioned Ten 
pages are devoted to TnckineUa spiralis, and about 
as many to the various species of Filana The rest 
of the book, about two hundred pages, is concerned 
with the arthropods The entomological section is 
particularly good and contains an excellent account 
of the habits and distribution of those insects which 
are harmful to man 
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Throughout the book, adequate reference is made 
to the diseases caused by animal parasites, and to the 
methods employed for controlling the latter With a 
few exceptions, the illustrations axe good, and they 
possess the commendable feature that, where the 
organism is not drawn of the actual size, the magnifies 
tion used is always indicated 
It is to be hoped that this excellent book will help 
to arouse a more general interest in a subject with 
Which all are personally concerned Although it is 
written in a popular style, the book is always accurate , 
any one who reads it carefully will acquire the founda 
tion of a good general knowledge of the animal parasites 
of man, and, if he wishes to pursue the subject further, 
he will find that he has nothing to unlearn 

H J Walton 

Our Bookshelf! 

SpezieUer Kanon der zentralen Sonnen und Mond 
finsterntsse tcelche innerhaib dec ZcitrUums von 600 
bis 1800 N Chr tn Europa stchtbar warm Von 
J Tr Schroeter Pp xxiv+ 305+01 Tafeln 
(Knstiann Jacob Djbwad 1923) 

In this \ olume Schroeter continues Ginzel s SpezieUer 
Kanon der Sonnen und Mondfinstcmisse (1899) 
which contained all eclipses visible in in area hetween 
io° W and 50° E of Greenwich, and between 
30 0 and so 0 N latitude, from 900 bc to ad 600 
Schroeter s scope w somewhat different He gu es ill 
cmtral eclipses of the sun and all total eclipses of the 
moon visihle m Europe between a d 600 and 1800 
tor partial eclipses of the moon between those dates 
it is still necessary to turn to Oppolzer It will be 
observed that the area covered by Schroeter differs 
widely from that covered by Ginzel, and results from 
the substitution of a European for a Mediterranean 
civilisation One result of this selection is that the 
present volume is of little use for the study of the 
numerous eclipses recorded m the history of non 
Lurojiean countries Perhaps some dav each continent 
will have its own equivalent to Schroeter 
The elements of ei lipses used in this volume are based 
on the same constants and computed by the same 
formula as those determined by Ginzel ind used m 
his SpezieUer Kanon, but the errors attaching to 
the results are far less at the dates for which these 
tables are constructed than for the distant dates with 
which Ginzel deals One advantage of Schroeter s 
volume over Gmzel s is that, while an exact computation 
from Ginzel s elements can only be made by reference 
to the formula contained m Oppolzer s ‘ ( anon der 
Pmstemisse Schroeter prints these formula in his 
introduction Another difference is that where Ginzel 
contents himself with computing the northern and 
southern limits of the total or annular phase of a solar 
eclipse, Schroeter computes also the curves of nine 
digits magnitude Again, while Gmzel has one large- 
scale map showing all the zones of total and annular 
eclipses for each century, Schroeter, though limiting 
himself to a smaUer scale, has a separate map fer each 
eclipse There is, however, nothing m ^chroeter to 
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correspond to the detailed discussion of each historical 
eebpse which is one of the most valuable features of 
Ginzel s work 

This work is likely to be of more use for historical 
than for astronomical studies Probably it will be 
used mainly by those astronomers who may be called 
upon to assist students of history 

Modem Gas Producers By N E Rambush Pp 
xix + 545 (London Benn Bros , Ltd , 1923 ) 
55* net 

We have nothing but commendation for this treatise 
on modem gas producers It is a finely conceived work 
admirably executed The author is one of the few 
equipped with theoretical knowledge of the thermal 
processes involved in producer gas manufacture, and 
with the extensive acquaintance with technological 
aspects of the matter required for an adequate treatment 
of the subject Of this, the work before us is sufficient 
witness Four sections devoted respectively to (1) 
the theory of the formation of producer gas, (2) types 
of gas producers, (3) control and operating principles 
of producer gas plants, and (4I the utilisation of producer 
gas, are comprised in the book The theory of the 
subj ect is developed in an extremely dear manner We 
think the author Ws succeeded in his declared endeavour 
to describe plants and types of producers quite im- 
partially A rather careful reading of the work has 
lift us quite undecided as to what plants the author 
has been personally connected with in a professional 
capacity This is eminently desirable m a work of this 
nature, and in marked contrast to what we have found 
in at least one volume of the present senes of pubhea 
tions Specific features of design commonly employed 
m practice and of a number of special designs are set 
out in considerable detail This section might easily 
have degenerated, as has happened in too many cases 
recently into a highly priced trade circular It has 
not done so, but is extremely readable and informative, 
and contains much valuable data relating to actual 
tnals of the various plants The third section is com 
mendably bnef, as fuller particulars of the testing of 
fuel and gas are contained in another volume of the 
same senes Typical applications of producer gas m 
the gas engine, gas turbine, furnaces, etc and the 
rclatne efficiencies in use of various grades of gas, are 
bnefly treated m the last section 

The work is characterised by a number of extremely 
valuable tables and graphs facilitating calculation 
1 here are altogether 356 drawings and illustrations, all 
beautifully executed and reproduced An adequate 
index is provided We think the high price of the 
volume justifiable, and prophesy an assured premier 
position for the work in the literature of producer gas 
technology J S G T 

Department #/ Scientific and Industrial Research 
Report of the Fuel Research Board for the V ears /{>«, 
1913 hirst Section The Production of Air dried 
Peat Pp vu f 146 (I ondon H M Stationery 
Office, 1923 ) sf net 

Mechanical methods of winning peat m operation m 
T urope afcid Canada are dealt with in this report, 
in which are discussed the difficulties encountered m 
winning the air dned fuel, and possible schemes for 
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winning it on a veiy large scale It describes also the 
investigations on the winning and the utilisation of 
peat undertaken by the Fuel Research Board during the 
past four or five vears These investigations were the 
preparation of air dried machine peat m an Irish bog, 
but by well known Continental methods and on a very 
small scale together with the establishment of the farts 
long known abroad that machine peat dnes more 
uniformly than slane cut peat, and has a higher value 
than slane cut peat of the same calorific power 
The report is disappointing inasmuch as it shows 
that the Fuel Research Board has not made any senous 
attempt to grapple with the problems of the winning 
and the utilisation of peat On the other hand, it is 
valuable since it shows that several attempts to solve 
these problems are being made m Germany, Sweden 
Russia and Canada Prof Purcell s detailed and critical 
descriptions of the peat industries of northern Germany, 
Sweden and Canada are interesting and instructive 
One would have expected however that the Fuel 
Research Board s contribution to the solution of these 
problems during the past four or five years would have 
been considerably more than a full description of what 
other and poorer countries are doing in regard to these 
important matters Hugh Ryan 

El Arte de los Me tales (Metallurgy) Translated from 
the Spanish of Alvaro Alonzo Barba, bv Ross E 
Douglass and E P Mathewson Pp ix + 288 
(New York J Wiley and Sons Inc , London 
Chapman and Hall Ltd , 1923 ) 17s 6d net 
The earliest known work on American metallurgy was 
written bj Alvaro Alonzo Barba, a pnest of Potosi lft 
Bolivia and was published in Spam m 1640 and 
several times reprinted This book, of great historical 
interest has now lieen fully translated by two American 
metallurgists, and forms an important technological 
document The most valuable feature of the work 
is its detailed description of the methods of extracting 
silver from its ores practised m Bolivia a region m 
which metallurgical skill had at that time attained to 
a very high level Amalgamation and the processes 
connected with it are here described minutely, and in 
a straightforward fashion with simple diagrams 
Barba was not a profound thinker, and accepted the 
current superstitions regarding ores and minerals 
without question, comparing m this respect very 
unfavourably with his great predecessor Agncola , but 
his shrewdness m practical matters and his close 
acquaintance with the work of smelting and extraction 
on a large scale are evident throughout The transla 
tion except for a few explanations of technical terms, 
inserted in brackets is not annotated, so that the 
student will do well to read it in conjunction with 
Hoover s remarkable translation of Agncola, with its 
abundant histoncal notes C H D 

An Introduction to Stratigraphy (British Isles) By 
Dr l D Stamp Pp xv+368 (London T 
Murby and Co , 1923 ) 10 s net 
This is a distinctly original work that will be of service 
to very many students who are unable to follow current 
literature as it appears Dr Stamp brings together, 
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with good references, results recently obtained by- 
others, but adds to them by his personal knowledge 
and his methods of appreciation Sections showing 
the mode of deposition of vanous senes, and sketch- 
maps of their distribution, give unusual interest to what 
might ha\ e been a mere description of Jhe part played by 
each formation in the structure of the Bntish Isles As 
examples we may take the general map and the small 
local section (pp 146 and 147) dealing with the Mill- 
stone Grit and the suggestive map (p 170) of Bntam 
in the Permian penod with its stream notched uplands 
supplying material to the basins in the midlands and 
the south Not content the authoM|*es us an 
enlarged detail of the Cornubi&n area on p 175 
Dr Stamp (p 241) is not so bold as Mr E Greenly in 
carrying his ( retaceous strata across the peneplane of 
Snowdonia He writes throughout in spite of very 
concise limits as if he werq actually viewing from an 
aeroplane the geographic features of the p«lt 

CJ A J C 

Primitive Tider 1 Norge En overstgt over stenalderen 
Av Haakon Shetelig Pp iv + 380 (Bergen John 
Griegs Forlag, 1922 ) n p 

Da Shetelig, m his introduction, points out that in 
few countries in Europe does written historv begin at 
so late a date as in Norway This gives to the study 
of prehistoric antiquities in that country a position of 
peculiar importance bor archseologists generally the 
prehistory of the area of which Norway forms a part 
is also of particular interest, especially in its earlier 
stages, in view of its relation to that of the rest of 
Europe , it is there that we find the evidence for the 
earliest stages of neolithic culture On both accounts, 
therefore Dr Shetelig s study of the Stone Age in 
Norway is welcome For students outside his own 
country its value will lie largely m the author s survey 
of the latest views of Norwegian men of science on 
Scandinavian archaeology and the relations of Norway 
in the Stone Age to the rest of this area I rom this 
point of view his chapters on the first appearance of 
man in Norway, the transition to the New Stone Age, 
and the kitchen middens are particular!} worthy of 
note, as also is his account of Stone Age art the trade 
m amber, and the use of jade The book is fully and 
admirably illustrated 

How to Paint Permanent Pictures By Prof M Toch 
Pp 105 (London Scott Greenwood and Son , 
New York D Van Nostrand and Co , 1922 ) 7 s 6 d 
net 

The reviewer has often wondered, when looking at 
paintings of great ment which are gradually fading 
away or cracking m pieces, why artists do not spend a 
little time in learning something about their materials 
In many cases they are probably at the mercy of the 
dealers It would seem desirable, therefore, to direct 
attention to this small book by Dr Toch, which deals 
with the properties of pigments simply yet scientifically, 
and should be valuable to all who paint pictures In 
it are described those colours which are permanent 
and those which may be expected to fade away more 
or less completely with lapse of time Varnishes are 
also discussed 
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Letters to the Editor 

[The Editor dots not hold htmstlf responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nature No notice u 
taken of anonymous communications ] 


The Inheritance of Acquired Character* In Alytee 


For those who are not concerned with the details 
of this debate I suppose that the critical sentence in 
Dr Kammerer a letter (Nature August 18) is that 
in which he expresses himself as follows I willingly 
admit that the traditional explanation of the padb 
namely that they are produced by fnction with the 
slnn of the female may possibly be a fable adding 
references to passages in which he had already 
discussed alternative hypotheses But those alter 
natives were ultimately rejected and his final 
judgment was that until the assumption that the 
pads arise through functional adaptation can be 
replaced bv a better it remains the onlv acceptable 
account 1 Remarking that the alleged nuptial pads 
may possibly be due directly to life in water and not 
an aaaptative response he now tells us that the 
relevance of his observation to the theory of heredity 
is in either alternative the same But is it ? 

The heavy task of searching for evidence of heredit 
ary transmission of acquired characters has clearly 
been undertaken in the single hope forlorn indeed 
but undying that the difficulty created by the exist 
ence of the adaplatwe mechanisms might be removed 
They constitute a very grave difficulty in all theories 
of evolution Various evidence mostly ambiguous 
but as a whole significant does suggest that in special 
cases by violent treatments the germ cells of animals 
may be affected more or less injuriously and that 
the consequences may persist at least for some 
generations but that does not help us with the 
problem of adaptation Dr Kammerer s admission 
would relegate the Alytes pads to that class of 
phenomena Had this been all that was claimed I 
should have felt some interest in the m itter but less 

The significance of the story is now reduced In 
1909 we were told that nuptial callosities appeared on 
the thumbs of treated males and that all the males 
of the F« generation had them The claim that 
this was a true adaptation was made without any 
qualification whatever This led to my request 
(made privately in 1910 published in 1913) that a 
specimen should be produced In 1919 we hear for 
the first time that the swellings appear in vanois 
other regions of the arms When at length a specimen 
is produced I find it mounted to display a dark 
thickening on the palm of the hand a place which 
unless I am mistaken had not previously been specified 
That this was the structure to which Dr Kammerer 
particularly wished to direct our attention appears 
also from the fact that the new photograph sent to 
Prof MpcBnde which I have not had the privilege 
of inspecting was made from it So far as I am 
aware this is the only specimen ever exhibited 
publicly 

Dr Kammerer complains that I did not at the 
Linnean meeting produce a single one of the many 
objections alleged in my letter of June 3 His 
memory is at mult My chief objection was the 
position of the pad on the palm Any one who 
attended the meeting will know that I directed very 
prominent attention to this feature To make ray 
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objection dear and conspicuous I asked m German 

Das Mann chert umarmt setn Wexbchen — jo— [turning 
the backs of my hands inwards ] — nicht > To which 
Dr Kammerer as 1 thought nodded assent No one 
can have forgotten that the next speaker took me 
to task for this saying by a shp induced I suppose 
by what he had seen of the specimen that of 
course the common toad clasps the female with the 
palms towards her 

Why Dr Kammerer should think that m writing 
of his diagrams I had m mind a book of Plate s (which 
I hear of for the first time) I cannot imagine for 
I added the exact references to his own paper of 1909, 
figs 26 and 26a The pictures which I threw on the 
screen illustrating the fantastic story of Mendelian 
segregation in respect of the modified habits will also 
be found in his paper 12 Flugschr d Deut Ges f 
7 uchtungskunde 1910 and again in Natur Munich, 
December 12 1909 papers to which all readers 

desiring to see the prodigious scope of the original 
claims should refer A more detailed though un- 
lllustrated account appears m Mendel restschr 
Bnlnn iqii 

I do not propose to rebut the minor allegations made 
by Dr Kammerer Several of these would not have 
been made had he seen my letter m Nature of July 3 
1919 The answers to the rest will be evident to 
those who have followed the discussion 

The question remains what is the real nature of 
the swellings in the animal exhibited ? That on the 
palm did not look like a nuptial pad What there 
may have been on the back of the hand I do not know 
I made no statement about it though Dr Kammerer 
says I did I might no doubt have asked to see the 
back but I had no reason to suppose there was any- 
thing more to see The palmar mark was what we 
were shown for our conviction This looked so 
unlike what I remembered of real Brunflschwtelen 
that I did ask in the discussion Wxe wtssen Ste dass 
ste Brunftschwtelen stnd > I knew our frog and 
toad very well and of course I ataste s drawings of 
sections but it was some years since I had looked at 
other species I thought that perhaps where the 
development is slight as in Rana agilis the external 
appearances might be less unlike what I had seen 
in the Alytes but they are not When with that 
specimen fresh in mind I examined a senes of nuptial 
pads in vanous Batrachia I realised still mort vividly 
how widely the structure m the Alvtes differed from 
the real thing In my letter therefore I laid stress 
on the dissimilarity 

Dr Kammerer writes that his specimen was 
examined out of the glass by Sir Sidney Harmer and 
Mr F G Boulenger but we are not told whether 
they are among the dozens now convinced Mr 
Perkins states that the epidermal spines are very 
obvious in the intact specimen He is the only 
independent witness of those whose opinions have 
reached me who claims to have seen anything 
so definite 

I have a strong curiosity to see this Alytes again 
Dr Kammerer challenges me to supply him with 
apparatus for the purpose of photographing it I 
will make a different oner Tor the opportunity of 
5 xa. mining it at leisure m the British Museum where 
comparative senes are available or if preferred in 
Prof MacBnde s laboratory I am willing to pay 25 1 
either to the Versuchsanstalt or to other appropn 
ate authonty Plenty of responsible people travel 
between \ lenna and London and there should be no 
difficulty m arranging for safe conveyance 

W Bateson 

The Manor House Merton, S W 20 
August 26 
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A Possible Origin of the Nebular Lines 

THr hjpothcsis that the lines of unknown origin 
in the spectra of ncbul<e are due to the atom of some 
hitherto undiscovered clement ( nebuhum ) is not 
the only one that m ly be advanced I he recently 
developed quantum theory of ban 1 spectra makes it 
at least possible thit these lines could have their 
origin m a molecule with small moment of inertia 
composed of atoms of those elements which are 
known to exist in nebulae It is proposed in this 
letter to show that the existing astronomical evidence 
is not in contradiction to this alternative h> pothesis 
and also to indulge in some speculation is to the 
nature of such a molecule 

The Nebular Spectrum — The absence of band heads 
in the nebular spectrum does not necessarily preclude 
the possibility of a molecular origin In a band 
spectrum the individual lines of a single b ind may be 
arranged in a Dcslandres formuli 
k-A 2Bm +Cm* 

where m takes the successive values x . 3 etc and 
the line corresponding to m — o is missing I he hues 
therefore arrange themselves in a positive (R) and 
negative (b) branch on either side of the missing line 
m — o the band head is due to the overlaying of one 
or other branch on itself depending upon the sign 
of C and occurs m general only for large values of m 
To a first approximation however the lines m either 
branch are equally spaced with a separ ition equal to 
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occur m nebula: of medium excitation but not in 
NGC 7027 

The change in intensity and in the number of the 
nebular lines with increase m excitation is very 
striking and this fact may be used m an attempt to 
select band lines in the spectrum Tor the intensity 
of a line depends primarily on the number of molecules 
which are in the particular quantum state m and 
according to the Maxwellian distribution of rotational 
velocities with increase in excitation the maximum 
of rotational speeds will shift to the higher quantum 
numbers thus for low excitation lines correspond- 
ing to m 1 will be strong but with increase in 
excitation the lines »n- + 2 +3 will gain at the 

expense of m 1 Using this as a gtiMfto* number 
of possible band groupmgs have been suspected in 
the nebular spectrum and these are shown as Nos 1, 
234m Tig 1 A few words of comment may be 
made on these 

Nos i 3 — These two groupings comprise the six 
strongest lines in the spectrum including N, N, 
39^7 38(18 It will be noted how the maximum of 
intensity shifts from the red lines to the violet with 
increase m excitation It has been assumed that 
each grouping is a positive (K) branch of a smgle 
band anu the constants of the Dcslandres formula 
have been computed 

(No 1) * 10915 j + 391b 3m +352 9m* 

(No 2) » 11098 4 +3903 6 m s 263 4 w»* 

I he close similarity of the constants B for each 
group suggests that x and 2 are two 
p< sitive branches of a single band 
with zero line far out in the infra 
red Curtis has found m the He, 
spectrum (Proc Roy Soc \ 101 
38 1922) 1 band (*5730) with two 
positive branches with slightly 
differ nt (12 wave numbers) values 
for the zero lines 

No 3 — this suspected b ind con 
1 11ns four lines with a dubious fifth 
and consists of a positive (R) and 
negative (S) branch with the line 
m o is usual missing Using the 
lims with wave numbers S (x) 
17179 R (1) 2x219 2 and R [2) 
2291 2 50 tc compute constants tne 
following formula is reached 


2B where on the quantum theory of band spectra 
(Sommcrfeld \tombau chap 7) B is inversely 
proportional to the moment of uiertia of the molecule 
The smaller this moment of inertia the more widely 
Space 1 will be the lines and from the Boltzm inn 
probability factor the fewer there will be of them 
Accordingly if the hypothetical molecular earner of 
the ncbul ir spectrum has a small moment of inertia 
the resultant spectrum will consist of isolated lines 
with no band heads — m general agreement with that 
observ t 1 

Slightly more positive evidence can be gained 
from 1 closer consideration of the nebular spectrum 
The important work of Wnght (lick Observatory 
Publications vol 13) has shown that the nebulae 
may be arranged in a series from low excitation 
(strong H no He lines) through medium to high 
excitation (H and strong He lines) At the top 
of the accompanying diagram (fiig 1) are shown the 
positions (on a wave number scale) and intensities 
as given by Wright of the nebular lrnes of unknown 
origin for B D i 30° 3639 (low excitation) and NGC 
7027 (high excitation) For convenience of reference 
the high excitation spectrum is also repeated at the 
bottom of the diagram the dotted luics shown in 
this spectrum are suspected nebular lines which 


>--194747 1770 j m 2561a* 

The computed wave number of S (2) is 15832 and 
there is an obseived line at 15836 (+3) which may 
be considered satibfactoiy agreement The computed 
wave length of R (3) is 24555 and there is a strong 
line at 24571 5 ( + 0 1) lhe agieemcnt is not satis 
factory the intensity relations arc not satisfactory 
and it ts accordingly very doubtful whether this fine 
belongs to the group The remaining four however 
make a satisfactory group and it w ill be noted that 
while the lines R(i) S(i) make their appearance in 
nebulae of medium excitation the intensity is trans 
ferred to R(2) b(2) in the nebula of high excitation 
No 4 — ihis suspected band contains eight lines 
which may be dmaed into a negative (S) a positive 
(R) ind 1 zero (Q) branch The designations wave 
lengths and wave numbers arc given in the accom 
panyrng table The lmes marked with asterisks 
wero used in computing the constants for the R and 
S branches namely 

» =27586 1 + 1560 6m + 7 4m 1 
from this was computed in the usual way the formula 
for the 0 branch namely 

r 26805 8 +7 4m 1 
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The agreement between the obeerved and computed 
values can be seen from the table below It is suffi 
ciently close to suggest, m view of the approximate 
character of the band formula used, that there may be 
some reality in this grouping As usual the intensity is 
transferred from the lines with low quantum numbers 
to those with high increase in excitation It will be 
noted that the line N, is used in this grouping as well 
as m No a, and the suggestion is that this line is a 
close double of a strong and weak component, the 
latter of which belongs to the present group 


Dwltnm 

two 

Wave Leofth 

Wave No 
(comp) 

Wave No (obs) 

S(5) 

5OO684 

19967 13* 
21461 5* 

19967 13 

±004 

S(4) 

46582 

21461 5 

05 

i 3 

4353 

22964 6 

22966 

5 0 

S2 

40762 

24494 4 

24525 61 

O I 

S(i) 

3840* 

26032 9* 

26032 9 
26809 87 

07 

Q(I) 

3728 91 

26813 2 

0 2 

gw 

37 *$ 16 

26835 3 

26829 65 

03 

R(i) 

34262 

29154 * 

29178 5 

+ 2 0 


To summarise of 34 lines in the nebular spectrum 
17 including the strongest, have been arranged in 
suspected band groups Without additional evidence 
however no conclusion can be safely drawn as to 
the reality of these groups While the numerical 
agreements are not unsatisfactory, it is far from 
impossible that such coincidences are fortuitous 
Confirmation would be lent to this scheme if new 
lines could be found which would fall into one or 
other of the above bands exposures of nebular 
spectra have been made here of as long as twenty 
hours without however detecting any new lines 
In the meantime then until further evidence is forth 
coming the reality of the above groups must remain 
in doubt and the only conclusion that may be safely 
drawn is that there is no inherent difficulty m sup 
posing the nebular spectrum to ha\e its origin m a 
molecular earner 

Nature of the Hypothetical Molecule — As the 
general appearance of the spectrum and the separa 
tion of the suspected band lines suggest the moment 
of inertia of the hypothetical molecule must be 
small (of the order of i»io“ gm cm *) bo 
small a moment of inertia clearly suggests that the 
atoms which constitute the molecule must be of 
small mass Of the elements hydrogen, helium 
carbon and nitrogen known to exist in nebulae, only 
atoms of the first two are, therefore, likely to form 
the hypothetical molecule The spectra of the H, 
and He, molecules are already known, and there is 
no aimuanty between either of these spectra on 
one hand and the nebular spectrum on the other 
As a working hypothesis the suggestion may there 
fore be made that the nebular spectrum has its origin 
in a H He molecule with a moment of inertia of the 
order of 2 x to u gm cm *, and a resultant separa- 
tion of the H and He nuclei of about on io‘* cm 
In view of the known chemical activity of atomic 
hydrogen and also of the existence of molecular 
helium, it is not improbable that such molecules must 
occasionally be formed In fact, Aston ( Isotopes,” 
p 99) has suspected their existence m his positive 
rayexpenment* 

Probably the chief merit in the foregoing dis- 
cussion is that it furnishes a suggestive working 
hypothesis for finding the nebular lrnes m the labora- 
tory The problem becomes one not of finding new 
elements — a difficult matter— but of examtmyg the 
spectrum of a molecule which is known to exist 
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While our knowledge of physical conditions in the 
nebulx is still obscure, yet ft may serve as a guide 
to experimental investigation Clearly atomic hydro- 
gen and helium must be present m a highly rarefied 
condition and presumably at low temperatures , 
such a condition can be duplicated probably by the 
introduction of some helium m the centre of a long 
Wood vacuum tube where atomic hydrogen is known 
to exist in abundant quantities Not only must the 
conditions be right for the formation of the molecule, 
but once formed it must be excited to radiation , 
for a nebular absorption spectrum is not known to 
exist and hence the normal hypothetical molecule 
must radiate in the far ultra violet Such difficult 
problems of laboratory technique must be left to 
others , an attempt however, will be made here to 
secure further astronomical evidence on the reality 
or otherwise of the suspected bands 

H H Plaskbtt 

Dominion Aatrophysical Observatory, 

Victoria, August 4 


Dutch Pendulum Observations In Submarines 

Three submarines of the Dutch Royal Navy with 
the mother ship Pelxkaan are about to sail for Java 
At tho request of the Dutch Gcodetical Committee 
(UijkscommiSBie voor Graad meting en Waterpassmg) 
his Excellency the Minister of Marine has allowed 
Dr h A Vemng Mernesz engineer appointed to the 
Committee to join one of the submarines for the 
purpose of making pendulum observations on board 
during the voyage 

lor several years Dr Veiling Mcmesz has been 
engaged in determining the intensity of gravity at 
51 stations in the Netherlands The difficulties 
caused by the extreme mobility of the soil m part of 
the country induced him to work out a method for the 
elimination of the resulting disturbances this has 
been applied with complete success as will be shown 
111 a publication — in French — to appear shortly It 
was hoped that the extended theory might be applied 
to pendulum observations on board an ocean steamer 
A first trial however on a steamer of the Konmklijke 
Paketvaart Maatschappij from Ymuiden to Hushing 
failed through the very turbulent sea 

In the spang of this year Dr Vemng Mernesz gave 
a short exposition of his theory at tho Physical and 
Medical Congress at Maastricht Prof t K Th van 
Itterson director of the Government mines at Heerlen, 
suggested that the observations might be successfully 
earned out on board a submerged submarine, when 
the disturbances could be expected to be less than 
on the surface of the sea His opinion was found to 
be correct at a trial on board a submarine at the 
Helder Notwithstanding the fact that a heavy gale 
was blowing and the sea was very rough the move 
raents of the ship, submerged at a depth of 13 metres 
were so trifling that the amplitude of the pendulums 
which were hanging quietly at first, amounted to no 
more than 8'-i2'after a quarter of an hour 

A bnef exposition of the theory as given by Dr 
Vemng Mernesz at the Congress at Maastricht and 
published in it Ingenteur, 1923 No 18 may be of 
interest 

The influence of the horizontal and vertical move- 
ments of the ship may be eliminated by the use of 
two pairs of pendulums swinging together from the 
same support, the two pairs moving m two planes 
In the Von Stemeck apparatus used by Dr Vemng 
Mernesz, these two planes are at right angles to each 
other The movements of each pendulum are to be 
photographically recorded 

L 2 
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Ihe equation of movement of a pendulum is 

e being the angle of inclination and l the length of the 
pendulum D a term introduced by the disturbances 

Putting | _«* 

and introducmg the complex variable 

q-e *9 

which may be represented by a vector the projection 
c f which on the real axis is the angle of inclination 9 
the equation assumes the form 
D 

q -tnq*t n 


and after integration 

q-(q a +A*j)e M 


where 


A< ? -‘ | De <"dt 


If D o the constant vector q, is rotating with a 
constant velocity n 

If D+o q vanes by the quantity A *q in the time t 
The change which the term D causes in the amplitude 
le the length q„ + A'j and in the penod of the 
oscillation i e the tune 
in which q t + A‘q describes 
, r the angler may be readily 
f' inferred from fig I 

Equation (i) enables us 

% to mvestigate the influ 

1 10 i ence of the different causes 

of disturbance 

(1) II nxontal Movements — If the acceleration of 
the horizontal raovi ment is v we have D v’/l using 
two pendulums with equal values for n and y’ and 
swinging in the same pline the value of Aty is the 
same for both hence the difference of tho oscillation 
vectors is constant This constant vector may thus 
be considered as the oscillation vector of an undis 
turbed pendulum having the same penod of oscillation 
The angle of inclination of this hypothetical pendulum 
is equal to the difference between the angles of inclina 
tion of the two real pendulums 

Each pair of pendulums of the apparatus may thus 
be substituted by a hypothetical pendulum free from 
the disturbances caused by horizontal movements 

(2) Vertical Movements — The influence of the ver 
tical movements is less than that of the horizontal 
On the other hand it is impossible to eliminate it 
entirely Since the \ertical acceleration is mdis 
solubly connected with the acceleration of gravity it 
is obvious that ehmin ition of the former would imply 
elimination of the latter 

From the following reasoning it appears however 
that we are able to eliminate the influence which 
depends on the phase of the pendulum bo that the 
result is only affected by the mean vertical accelera 
tion Expressing tho vertical acceleration by y’ 
then we have D =>(**//)« If we divide the equation 
of movement by q 


? = 


=»« + —*' 


and represent the phase of the pendulum by <P 
9 =acos<t> and q=*ae* 
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where a is the amplitude thus 
the equation may be written 


L, 

1 


Each hypothetical pendulum corresponding with 
a pair of pendulums of the apparatus gives a similar 
equation the two may be distinguished one from 
the other by the suffixes 1 and 2 The following 
relation is easily derived 


1* + *v= fa ft ) - fa 

ig 1 -««<*.♦.) 

Passing to real quantities and putting the ratio 
of the amplitudes aja^p we get 


Tor the right hand member of this equation the 
observations yield a mean value the first term is 
the mean velocity of the phase 
For the computation of w it is necessary to know 
the mean value of x’ during the time between the 
observations obviously we may take for this value 


f[ x end “ X be<{ ntg) 


If the beginning and the end of the observations 
coincide with the moments when the vertical velocity 
of the support may bo supposed to bo o the same is 
true for the mean value of x* These moments cannot 
be accurately ascertained but we may take the 
moments when the vertical movement changes its 
direction The resulting error can be reduced 
ad libitum by extendi g the duration of the observa 
turns 

In this way the horizontal as well as the vertical 
movements of the support m iv be eliminated The 
influence of the inclination of the support can also be 
taken into account In order to obtain the required 
accuracy however it should not be allowed to exceed 
I’m either direction 

J J A Muller 

Member of the Dutch Geod Comm 
Zeist August 18 


Long range Particles from Radium -active Deposit 

Whii l studying the H particles found by Sir Ernest 
Rutherford to be the first disintegration product of 
aluminium and some other atoms under a bombard 
raent we have developed a new method for obtaining 
strong and practically constant sources of such radia 
tion The method consists in enclosmg dry radium 
emanation mixed with pure oxygen within thin 
walled capillaries of hard (potassium) glass lined 
with some 12 m thickness of aluminium foil pressing 
well against the glass As a small number of long- 
range particles were given off from the glass itself we 
have also made use of capillaries drawn out from 
tubes of pure silica 

Some of the elements not previously investigated 
for H particles have been examined in this manner 
by the scintillation method the results proving that 
scandium vanadium cobalt arsenic and indium — 
the three first as oxides the last two as metallic 
mirror and as chloride respectively — do not give 
off long range particles (>30 cm of air) to a greater 
number than 3 or 4 times N 10 * where N is 
the number of a particles from radium C discharged 
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per second within the capillary A very small 
number of such particles were actually observed with 
most of these substances the scintillations being 
however too few for anything definite to be said at 
present regarding their origin 

Having regarded quartz as an ideal non acti\ e 
substance to be used m these experiments we were 
somewhat disappointed at finding with a more thm 
walled capillary than the others a relatively large 
number of faint but distinct scintillations from the 
unlined part of the quartz the rest of the capillary 
lined with a thin coating of scandium oxide giving 
no such scintillations These scintillations practically 
disappeared when the total absorption was raised 
from 10 to 15 cm by interposition of a mica filter 
Similar results were afterwards obtained with other 
thm walled capillaries the absorption curve for the 
H particles is being at present more accurately deter 
mined m this Institute 

Considering the high purity of the quart/ and the 
care taken to free the emanation from moisture and 
other hydrogen contaminations wc see no other way 
to explain this observation than by assuming silicon 
to give off H particles of the maximal range just 
stated 

We have recently constructed a different emanation 
vessel m which the substances to be examined ore 
spread in thm layers over copper foil of about } cm 
absorbing power forming the bottom of a narrow 
emanation trough the emergent H particles bung 
counted from below with a scmtilloscope In this 
manner we have obtained fairly conclusive evidence 
that H particles are also given off from the following 
elements 

Silicon as element approximate maximal range 
18 cm air 

Beryllium as oxide approximate maximal range 
iz cm air 

Magnesium as oxide approximate maximal range 
13 cm air 

Lithium as carbonate approximate maximal range 
10 cm air 

With lithium the results arc less definite than with 
the others mainly owing to the difficulty of exclu ling 
contamination with hydrogen compounds 

Blank experiments with oidy the bare copper foil 
(which had previously been bombarded with cathode 
rays in a vacuum to remove occluded gases) showed a 
much smaller number of H particles and judging from 
the absorption curve due to neutral H particles 
We are having the apparatus reconstructed so as to 
eliminate errors from this source 
A more detailed description of our experiments 
arrangement is being published shortly the etn ina 
tion capillaries will be used in this Institute also for 
studying atomic disintegration by the Wilson method 
Our results seem so far to indicate that the hydrogen 
nucleus is a more common constituent of the lighter 
atoms than one has hitherto been inclined to believe 
Gerhard Rirsch 
Hans Pettersson 
Institut fur Radiumforschung Wien 


The Menace to Civilisation an Appeal to 
Men of Science 

May I ask the hospitality of the columns of Nature 
for an appeal to men of science throughout the world ? 

The enthusiastic pioneers of Victorian times whose 
work underlies the fabric of modem science always 
thought of themselves as beneficent agents In them 
scientific ardour was joined with devotion to the 
welfare of humanity They saw science releasing men 
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from toil improving their health and comfort spread 
mg toleration and promoting international under 
standing Some part of these hopes has been realised 
while others we may yet hope to realise 

But we are now faced with pressing and imminent 
dangers which the Victorians could not foresee 
Science has immensely increased the destructive 
powers of mankind without in the least diminishing 
thur readiness to use those powers It has been 
stated by a member of the Government that since 
the Armistice in the different civilised countries 
no less than five kmds of poison gas havi been 
invented each more deadly than any used in the 
War This sentence is not quoted to illustrate the 
conception of civilisation current among politicians 
but merely to indicate the present tenden j of re 
search in one direction to amplify the means of 
destruction which will bt available in the next war 
At anv moment a capnce of politics or i vi issitude 
of international trade may plunge us into a war 
w hich w e shall be quite unable to prevent In that war 
which every year s delav will make the more deadly 
the most incredible powers of destroying not only 
human life but the whole apparatus of our civilisa 
tion will be entrusted to boys of eighteen and for 
all we know to African negroes Science will have 
crushed the civilisation that gave it birth 
If the forces now at work are all wel frie play 
this result may reasonab y be regarded as not only 
a probability but also i practical certainty quite as 
certain for example as was the French Revolution 
when Lord ( hesterfu Id prophesied its coming 
Whether the storm will burst on us or on our grand 
children wc cannot tell but that the heavens are big 
with it is plain to sec The really desperate part of 
the p sitlou is that so far as h urope goes the tot il 
collapse of all that we have learnt to know as civil 
ised life is regarded with almost complete indifference 
F ich nation is on a par with the man in jT sop 
whose only care when the ship was sinking was to 
take up such a position that he could have the pleasure 
oi seeing his enemy perish before he succumbed him 
self bo lpng as we have an Air I orct which can 
destroy the other pe pic s capital at le ist as soc n as 
they destroy ours we arc quite happy so fir as 
Parliament and the Press are concerned at anv rate 
Is it too much to hope for sometmng better from 
men and women who have had a scientific tr lining 
who have learnt m their work the essential fellowship 
of all servants of science and whose con cienccs must 
tell them that it is their efforts in u Inter tr spint 
they may have been conceived which are now in danger 
of being directly responsible for the most appalling 
disaster m human history ? It is not necessary to 
speak of the terror stricken multitudes m the doomed 
cities the screams of women and children in he pless 
anguish the tragedy of Pompeii repeated on a 
thousand fold scale nor does it take much un igina 
tion to foresee the red ruin and breaking up of laws 
that will follow can any one think that a world that 
has suffered such unimaginable horrors from science 
will hereafter tolerate it in the hope that it may do 
something to alleviate cancer * In destroying civil 
isation science will also destroy itself 
The only hope for the world lies in the men of 
science It is their paramount duty to see that the 
knowledge they win is used only for the good of their 
race and not for its destruction the day is past 
when they can simply throw their discoveries out 
into the world and let them take their chance In 
my opinion the only possible salvation lies in the 
immediate formation of an international league of 
men and wtmen of science who shall pledge them* 
selves not only to fight against war but to refuse to 
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give their assistance in any scientific capacity in the 
event of war coming despite their efforts to prevent 
it Without trained technical assistance the warfare 
of the future will be impossible If they wish to 
carry «i nfle, by all means let them they will not do 
much harm with a nfle But a refusal to give their 
technical assistance would not only bring any war to 
a standstill, but would also be the strongest possible 
guarantee against it breaking out If this measure 
is not taken and promptly, we may well fear that the 
new order that nses from the ruins of the old will 
persecute science as whole-heartedly as ever did the 
rulers of the Middle Ages, and with better reason 
W D Evans 

68 Argyle Road, West Ealing, 

London, W 13 

The Heisenberg Theory of the Anomalous 
Zeeman Effect 

In his theory for doublets Heisenberg [Ztti f 
Phvstk 8, 273, 1922) assumes that the atom may be 
looked at as made of two parts (1) the shell and (2) 
the valence electron Expressing angular momenta 
in multiples of hi it and choosing the direction of 
the angular momentum of the shell as positive, the 
electron is allowed to ha\e angular momenta 
1=1, + | 1 I, in th ts p d states respectively, 
and the shell has in all of the states the angular 
momentum } lhe observed Zeeman patterns show 
that I=| in ip l and l=-| in 2 p t lhe observed 
energy levels snow that the energy in 2p, is higher 
than in 2 p t The writer experienced the following 
difficulty in accounting for this relative position 01 
energy levels 

Various hypolhtses can bo made as to the nature of 
the interaction between the shell and the electron 
Wi may suppose, for example that the magnetic 
field of the electron induces a precession in the shell 
in a manner analogous to that in which an external 
magnetic field induces a precession in the electronic 
orbit We then suppose, too that the field due to the 
shell produces a precession of the electron The 
contribution to the kinetic energy of each of these 
precessions is -nil cos » w here p H, b are l cspcctively 
the magnetic moment of the shell, the field at the 
shell due to the electron, and the angle between the 
positive directions of p and H lhe contribution of 
both is -ipHcosb lhe mutual energy of the 
magnetic fields is +pH cos b There is no contribu- 
tion to the energy of the electric field because the 
radius of the orbits is unchanged (Sommerfeld, 

‘ Atombau und Spektralhmen third edition p 380) 
The energy to be added to that coming from other 
sources is then - pH cos b On this hypothesis, 
therefore, the 2 p, state has the lower energy, while 
the reverse is actually the case 

If there were no induced precession in the shell, but 
if the electronic precession should be still hypothesised, 
the 2px and the zi> % levels would coincide 

If the shell and the electron should be supposed to 
have no induced precession, the energy of the mag- 
netic field becomes the only source for the energy of 
separation of the 2 p t levels This energy is + pH cos b 
and thus makes the 2 p x level the state of higher 
energy, as it is actually observed to be 

It seems questionable, however, whether the 
hypothesis just made can be main tamed for it pre- 
supposes that the dimensions of the orbits of the 
valence and the shell electrons are the same in the 
2 p x and the 2 p t state Thu may be contrary to 
quantum cohditions if the energy of the magnetic 
□eld u considered as kinetic energy If two electrons 
should be constrained to move on the opposite ends 
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of a diameter of a circle of variable radius (as in 
Bohr’s first helium model), the kinetic energy becomes 
of the form 

"J 1 * + + M X |«|V,= (six + M It )e x ', 

where m„ m„ v u v, are respectively the masses and 
velocities of the electrons and Mi^c, u the mutual 
energy of their magnetic fields The case is formally 
analogous to the hydrogen atom, and a substitution 
m well-known formulas shows that the total energy 
becomes decreased if M„ is increased The reason 
for this u traceable to a decrease in the radius of 
the orbit Thus again the effect ongtiuL 2 p t level 
is opposite to that observed 
lhe matter of the sign of the energy in the doublet 
terms thus does not appear to the writer to be suffi- 
ciently clear 

The same question of sign is present m the case of 
triplet terms In addition to this the 2p t term of 
triplets does not seem to be accounted for properly 
by Heisenberg Hu arrangement of angular momenta 
accounts for the energy level of the 2 p t state I 
obtain, however, a different result for the Zeeman 
resolution On going through Heisenberg's calcula- 
tion hu lines 5, 6, counted from the bottom of page 
292 and leading to the equation cos e=mlp lt do not 
appear obvious Hu p lt u the projection of a vector 
m the direction J m u the projection of the 
same vector in the direction H, and 0 u the angle 
between J and H The above equation u then 
cos (JH) = cos(AH)/cos(AT), which does not appear 
to be generally valid It becomes correct, however, if 
A and J are the same They arc the same for doublets 
and for the 2 p lt 2p, terms of triplets but not for the 
2 p t term G Breit 

(National Research Fellow) 
The University of M nnesota, 

Minneapolis, USA 


Thunderstorms and Oxone 
The question — What chemical changes, if any, are 
associated with atmospheric electrical discharges ? — 
does not appear hitherto to have received a definite 
answer Nitrogen peroxide and ozone are both 
referred to in scientific literature although neither 
appears to have been satisf.ictonly identified, and 
their presence has been perhaps inferred from the 
phenomena observed while sparking ’’ air by 
artificial means 

No reliance can be placed upon observations made 
with guaiacum or starch potassium iodide papers, 
and the work of the more serious investigators on 
ozone in the air (Pnng, Proc Roy Soc , 1914, 90a, 
204, Hayhurst and Pnng, Jour Cliem Soc, 1910, 
868 , Kaiser and McMaster, Am Chem , July 1, 
1908, 39, 96 , Hennet and Bonissy, Comp rend , 
1908, 146 977 , and the older work of Houzeau, 
Schonc, II de Vafigny, Hached and Arny, and 
Thierry) has thrown no Light on this subject 
Unexpectedly clear evidence on the above point 
was obtained by me in connexion mth the severe 
thunderstorm which passed over the metropolis from 
south to north, during the early hours of July 10 
last The lightning on this occasion was generally 
described in the London press as the most vivid ana 
prolonged display in living memory {vide Nature, 
July 2i, p 113) 

I have lor some tune been measuring the proportion, 
of certain variable gaseous constituents m London 
and country air, and succeeded last spring in working 
out an improved method of estimating ozone, m 
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which inaccuracies in the potassium iodide method 
of estimation namely the interference of sulphur 
dioxide and senous loss of iodine by volatilisation 
were overcome by first removing the former and 
then allowing the ozonised air to react on potassium 
iodide in the presence of a known volume of N/ioo 
thiosulphate solution which fixes the liberated iodine 
The apparatus used will be described later together 
with the general results 

The measurements form two senes determinations 
of the sulphur dioxide and nitrogen peroxide in 
dilute sodium bicarbonate alternating with those of 
ozone sulphur dioxide and ammonia Fach test 
proceeds for about three days and is conducted m 
duplicate at the village of Upminster bssex (17 
miles ENL of Charing Cross) and at Messrs Jeycs 
laboratory Plaistow E 3000 10 000 litres of the 
outside air in each case being examined The former 
estimation was in progress during the storm it both 
places Lpnunster lay on the eastern fringe of the 
storm track It experienced severe lightning but 
only o 36 inches of ram fell there as against a inches 
at the I ondon station which wis nearer the centre 
The proportion of nitrogen peroxide before dunng 
and after the storm (recorded in terms of 1 volume 
of NO, in million volumes of air) was as follows — 

Before Our ag s a o 

It m don i In uo million* in li+ m Ion i In iji nni n 

There was then fore no apprecuitle increase in 
nitrogen peroxide in the air during the st rm 1 he 
sulphur dioxide and ammonia remained practically 
constant dunng the above period the proportion of 
the former being — London i in zo millions Up 
minster i in 45 millions while the ammom 1 amounted 
to r in zoo millions m both 

This result has been confirmed by an examination 
of ram water I have not yet collet. tel during a 
thunderstorm a specimen of I ondon mn sufficiently 
free fiom suspended particles (which completely 
mask its anal} sis) to be trustworthy but in a bright 
sample collected during 1 thun lerstorm it l p 
minster the nitric acid content proxed to be equivi 
lent to a N /zoo 000 nitnc sun solution whuh is 
slightly under the average of sexeial samples collected 
dunng still conditions 

The proportion of ozone present a few days before 
the storm was 1 in 23 millions in I ondon an 1 1 in 
22 millions at Upminster but tho iverage amount 
present between July 13 and iG was 1 m 3 z millicns 
in I ondon and 1 in 14 8 millions in tlie country 
There was therefore more than snen times the pnt ion 
quantity of ozone present in I ond n air threi to m 
days after the storm and the proportion must have 
been appreciably higher than tlus at the time owing 
to the subsequent loss by diffusion and convection 
and to the change into oxygen which can bo readily 
proved to occur A fortnight later the proportion 
of ozone at both places was 1 in 18 5 millions 

Confirmation of the above results has been obtained 
dunng a much less spectacular thunderstorm which 
visited both stations about midday on August 24 
last A few days previously the proportion of 
ozone found was — London 1 m zz 7 millions Up 
minster 1 in 18 8 millions Measurements of the 
ozone had been in progress nearly twenty four hours 
when the storm occurred and were continued for the 
next three days The average content for the four 
days was — I ondon 1 in 9 71 millions Upminster 1 
in 7 8 millions the proportion of ozone having thus 
been more than doubled tn each m stance 

I hope to devise a portable modification of the 
apparatus that will enable estimations to be com 
plated in two or three hours in which case much Vnore 
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detailed information on the subject will be obtained 
than is possible in throe to four dav averages 

William C Reynolds 
Wharfedale Upminster Essex 
August 28 

A Method for Demonstrating the Stages in the Lite 
History of Monocystis in Practical Class Work 
In the text books on practical zoology m common 
use in zoological laboratories the method advocated 
for making preparations of the contents of the 
vesicula, se inmales of the earthworm lor tho examina 
tion of the stages in the life history of Monocystis is 
what is usually known as the cover glass method 
[yule Marshall and Hurst Practical Zoology 9th 
edition p 13) It is 1 believe a matter of common 
experience that when this method is adopted only a 
small percentage of the students succeed in finding 
in thur own preparations all or even the majority 
of the important stages Generally only the tropho 
zoitc and sporocyst stages are found and demons tra 
ti >n specimens hay e to be resorted to to fill in the gaps 
This repeated failure in previous years suggested 
the trial of a modification of the method and the 
result m iy be of interest to those who have charge of 
practical classes The preliminaries are the same 
the vesiculce semmiles (preferably the posterior 
lateral vesicula? semmales as these appear to contain 
more specimens) are removed from a freshly killed 
(with chloroform) worm and placed in a watch glass 
with about five to six tunes their bulk of normal salt 
solution The material is teased thoroughly with 
needles A diop of the fluid and particularly a 
portion of the teased w all of the vesicula semmahs is 
placed on a slide and if desired faintly stained with 
Dahlia ( over with a cover glass and the preparation 
is readv for examination If the operation has been 
rq id and the staining only slight the trophozoites 
will be fiund to be still alive and exhibiting the 
clnracteiistic gregarine movement The encysted 
stiges will be found embedded in the tissue of the wall 
of the vesicul 1 semmahs and it is for this reason that 
stress should be laid upon the inclusion of a portion 
f the wall in the preparation In this situation the 
st iges which are not usually found t e the gameto 
evtes in association ind more rarely gimetocytes 
showing fragmentation into gametes occur as well 
is large numbers of sporoevsts containing spores 
Ueloiv is a summary of the results (as recorded by 
the students themselves) obtained with a class of 
txxent} students one worm serving for every two 
students 1 he cl iss w is held m Mu) 

Trophozoite 85 

Crametocytes in assr ciation 60 

Gametocytts showing fragmentation 
into gametes 25 

Sporocysts with spores 95 

As experience shows worms vary considerably in 
the extent to which they are infested with Monocystis 
but the above result may be taken as reoresentatix e 
It may bo of interest also to record that the worms 
usul by the cl ss had been kept in the laboratory from 
the previous November The method adopted was 
to keep them in a tank in a compost made up of one 
third cirth and two thirds moist leaf mould The 
compost must be kept re isonably moist and it was 
found advantageous to change it about every three 
weeks A J Grove 

Zoological 1 aboratory 
The University Sheffield 
August 21 
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The British Association at Liverpool 


Sir Ernest Ruiherford, F R S 

'"F'HF ninety first annual meeting of the British 
1 Association for the Advancement of Science 
opened on Wednesday evening with a brilliant address 
b> the president, Sir Ernest Rutherford, on the electrical 
structure of matter— a subject to which he has made 
many notable contributions and on which he is a 
leading exponent He is, we believe, the youngest 
president appointed by the Council since the founda- 
tion of the Association m 1831 The average age of 
the presidents of the 
Association is nearly 
sixty two years, and 
until this year the 
youngest presidents 
were Sir Arthur 
Rucker, Sir Joseph 
Thomson, and Dr 
Bateson, each of 
whom was fifty three 

S of age when 
ng the office 
Sir Ernest Ruther 
ford was bom at Nel 
son, New Zealand, on 
August 30, 1871, and, 
after graduating in 
the University of New 
Zealand, proceeded 
With an 1851 Fxhibi 
tion Science Scholar 
ship to Trinity Col- 
lege, Cambridge, 
where he at once took 
up research at the 
Cavendish Labora 
tory, leading in 1897 
to a research degree 
and the ( outts 
Trotter Scholarship 
In the following > ear, 
and on the advice of 
Sir Joseph Thomson, 
he was appointed 
Macdonald professor 
of physics in McGill 
University Montreal where he remained until 1907 
and continued with such remarkable success the 
studies of the properties of radioactive substances 
in which he had shown great originality and insight 
at Cambridge It was while he was at Montreal 
that Sir Ernest Rutherford was joined by Prof 
Soddy from Oxford, and together they proved by 
experimental evidence that radioactivity is an atomic 
phenomenon accompanied by chemical changes in 
which new types of matter are produced, that the 
changes must occur within the atom, and that the radio- 
active substances must be undergoing transformation 
It was twenty one years ago when this theory of the 
cause and nature of radioactivity was published in the 
Philosophical Magastne, and the advances in atomic 
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physics and chemistry since then have been both 
startling and stimulating The distinguishing char- 
acteristic of Sir Ernest Rutherford s work has always 
been extreme care in verifying every step by thorough 
experimental test and it is on this account that a 
theory which at first provoked much adverse criticism 
has become an established scientific principle 

The work done by Sir l mest Rutherford at Montreal, 
though so novel and suggestive, represented only the 
first harvest m a field which has bg^^growing in 
extent and increasing m fertility ever since While 
Langworthy professor 
of physics in the Uni- 
versity of Manchester 
from 1907 to 1919, 
and as Cavendish 
professor of physics 
in the University of 
Cambridge during the 
past four years, he 
and his pupils have 
cultivated this field 
with astonishing suc- 
cess Attention has 
been given particu- 
larly to the a particle, 
which is liberated 
spontaneously in 
radioactive transfor- 
mations and has 
proved of special ser- 
vice in elucidating 
the structure of the 
atom Bombardment 
of the lighter ele- 
ments, particularly 
of nitrogen and alu- 
minium, by these 
swift projectiles, has 
disclosed the presence 
of hydrogen nuclei 
within the nuclei of 
some of these ele- 
ments, and this work 
has plaved an im- 
portant part in 
modem theories of 
the strui ture of matter, with which Sir Ernest Ruther- 
ford deals in his presidential address, reproduced in 
this week’s Supplement to Nature 

Arrangements for the Meeting 
The meeting of the British Association now being 
held in Liverpool is of particular importance, both 
by reason of the large attendance and through 
the weighty scientific matters under discussion In 
other respects also it is noteworthy, on account of 
departure from what are traditional habits of the 
Association 

The president’s address in the Philharmonic Hall 
was not a mere reading of written matter The 
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printed address was available as usual, but was given 
as a discourse illustrated by lantern slides and models 
The address was broadcasted, and was reproduced 
m another hall m the city at an overflow meeting 
being thus communicated to a wider audience than 
has ever previously been the case No better example 
of the advancement of science in the Association 
could be made 

The Sectional programmes arc extraordinarily full 
and exhibit an increasing tendency towards afternoon 
lectures as well as more numerous meetings on the 
last morning, September 19 At the same time the 
great increase m both general and sectional excursions 
and visits to works is loading the programme to m 
extent which must satisfy even the most thirsty for 
scientific knowledge The Local Committee has spared 
no trouble to make these excursions and visits to 
works a success There are about fifty-five of them, 
and a brief account of what visitors can see in each is 
contained in a dainty excursion guide, a copy of which 
is given to each member Apart from its utility at 
the moment, this little book forms a useful companion 
volume to the handbook “ Mersey side ’ 

The scientific exhibition at the Central Technical 
School, and the soiree at the University represent 
together a great development of the small sectional 
and other exhibits which have been a feature of many 
meetings They attempt to show all that is latest 
m science, m apparatus, experiment, etc , and at the 
same time, through lecturettes and cinema exhibitions, 
to present much new matter m a form of more general 
interest than papers in the Sections addressed to 
specialists only While the latter arouse the interest 
of the philosopher, the former seek to promote general 
interest m science and its application The orgamsa 
tion of this exhibition and soiree has represented an 
enormous amount of work 

It had originally been decided to have no arrange 
ments for the evening of Monday September 17, but 
it was felt that many visiting members would like 
some recreation, so the Local Committee has taken 
several hundred seats at the Playhouse when the 
Liverpool Repertory Theatre Co will present two 
plays Application for tickets, which will be free 
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must be made in the Reception Room, and seats will 
be allocated in order of application 

On Sunday morning, September 16 special services 
will be held m many plates of worship and Canon 
Barnes will preach and the Lord Mayor attend in 
state the service at the Lady Chapel of the Liverpool 
Cathedral In the afternoon of the same dav there will 
be an organ recital in the Great Hall at St George’s 
Hall 

An outstanding feature of the meeting is the number 
of foreign and colonial visitors Representative men 
of science from Norwav, Sweden, Denmark Holland, 
Switzerland, France, Italy, Hungary, United States 
and Canada are present, as well as a representative 
from India 

I his reunion of scientific workers from so many 
parts of the globe cannot but be to the advantage 
of science as a whole, and indirectly help the inter- 
national nature of science There seems something 
peculiarly suitable that such a notable gathering 
should be held in Liverpool, our most cosmopolitan 
citv and port 

Probably for the first time in its history the housing 
question has directly touched the Association The 
question of accommodation has been a very difficult 
one for the Local Committee, as at the present time 
there are practically no vacant rooms even m so large 
a citv fortunately Southport, which is quite near, 
and has an excellent tram service to Liverpool possesses 
several excellent hotels, and weekly railway tickets at 
reduced fares are available 

Though most of the Sectional meetings are being 
held in the University Buildings, Sections E, F, and 
II meet in the city m the near neighbourhood of the 
Reception Room for the general convenience of 
members, lunch is provided in the Students’ Union 
and in a marquee at the University, and also in St 
George s Hall alongside and opening out of the Re- 
ception Room 

Through the kindness of the Tramways Committee 
of the Corporation members are allowed to travel free 
on tramcars on showing their Association badge 

The members attending the meeting are thus'enjoy- 
mg a busy and profitable week AcrRED IIoit 


The Japanese Earthquake of September z 


Bv Dr Chvi 

S INCE November 4, 1854, the Fmpire of Japan has 
experienced no earthquake, not even in 1891, that 
can be compared in strength and destructiveness with 
that which occurred about noon on September r 
Semi destructive shocks, or shocks capable of throwing 
down chimneys and stone-lamps arr not uncommon 
m the district round Tokyo and Yokohama the most 
notable during recent years being those of February 22 
1880, June ao, 1894, December 8 1921 and April 26 
The first of these shocks is of interest as it led 
to an event in the history of seismology, the foundation 
by Prof Milne of the Seismological Society of Japan 
But the continued existence of the capital and seaport 
points to their long-standing immunity from destructiv c 
earthquakes, though, as they he close to a welj, known 
seismic xone, it may be for that very reason that this 
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last great movement occurred in their immediate 
neighbourhood 

How great the disaster is wi do net yet know As 
usual in an earthquake of this magnitude railway lines 
are crumpled telegraphs and telephones are destroyed, 
and our chief news comes, for the first time on such an 
otcision by wireless It is uncertain, too how much 
of the destruction was due directly to the earthquake, 
how much to the fires that broke out immediately and 
spread at first unchecked owing to the derangement of 
the water mains, and how much to the sea waves that 
followed In Yokohama, the earthquake was mainly 
responsible for it left little standing for fires to work 
upon In Tokyo, not a house is undamaged and about 
two thirds 01 the aty— including, it is reported, the 
Imperial University, the Imperial Museum, and the 
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Ministry of Education— are destroyed The most 
serious loss is that of the lofty steel bnck buildings 
ret ently erected It was supposed that they would 
resist a shock of the utmost violence, and if their 
destruction was, as is probable, due to the earthquake 
and not to the fire, it may be necessary to prohibit 
their erection in the future, and this will greatly restrict 
the manufacturing power of the country Fstimates 
of the total loss of life vary widely Some place it as 
high as half a million, and in Tokyo inquests have 
already been held on more than 32,000 bodies There 
can be little doubt that the work of a few minutes has 
been more costly in life and treasure to Japan than a 
great and long continued war 

There appear to have been no fore shocks strong 
enough to give warning of the first and greatest earth 
quake Among the crowd of after shocks that followed, 
one was strong enough to be felt at Osaka at 2 25 p m 
on September 1 Mr J J Shtw at West Bromwich 
recorded a second earthquake at 9 a m on the same 
day (6 pm Japanese time) On September 2, almost 
exactly twenty four hours after the principal shock, 
seismographs in Great Britain revealed the occurrence of 
another earthquake, almost as powerful as the first, 
With an origin at about the some distance and in nearly 
the same direction as the first No mention is made of 
this earthqu ike in the Japanese reports, unless it is 
the shock which on the morning of September 2 is 
said to have destroyed 6000 houses m the town of 
Kawaguchi But its origin may have been situated 
more to the south and possibly near the Bonin 
Islands 

The number of aftershocks was unusually great 
According to the Tokyo Central Observatory 1039 were 
recorded between noon on September 1 and 6 am on 
September 6, the numbers being 356 on September 1 
and 2, 289 on September 3 173 on Scptcmbei 4, 148 on 
September 5, and 63 during the first quarter of 
September 6, the usual dcclme m frequency being thus 
manifest In the two months following the great 
earthquake of 1854 the number of after shocks actually 
felt was 443 During the five days after the Mino 
Owan earthquake of 1891, 808 shocks were recorded 
at Gifu The number of after shocks, however, seems 
to depend on the magnitude of the vertical, rather than 
of the horizontal, displacement, and thus, the large 
number following the recent earthquake may imply 
that the movement which caused it possessed a notice 
able vertical component 

Other evidence of vertical displacement at the epi- 
centre is provided by the arrival of the sea waves soon 
after the e irthquake Little is known about these waves 
They appear to have swamped the reclaimed portions 
of Yokohama and Tokyo and to have caused much 
damage along the numerous creeks and canals Many 
villages along the coast of the peninsula south of 
Yokohama were washed away The naval base at 
Yokosuka (about 10 miles south of Yokohama) was 
destroyed, partly by the earthquake partly by the 
sea-waves There is no evidence, however, that the 

P c re of great height like those of the Sannku 
ke of 1896 And it is important to notice 
the three cables leading to Tokyo, onlv one 
ured by the earthquake, the others continuing 
aormally 
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With regard to the position of the epicentre, we hav. 
some, though not much, evidence The earthquake 
was evidently stronger at Yokohama than at Tokyo, 
16 miles farther north The sea waves may have been 
caused by submarine landslips, but they were probably 
due to a vertical displacement of tht ocean bed That 
the movement at the surface, at any rate m Tokyo 
Bay, was not very considerable seems to be indicated 
by the preservation of two of the three lines of cable 
The apparent lowness of the sea waves may have been 
due to the smallness of the vertical movements, but 
it may have resulted from a restricted area of submarine 
displacement, such as would be pnm^My an epi- 
central area < rossing land on one or both sides of Sagami 
Bay, the inlet leading up to Tokyo Bay Not muih 
trust can be placed on the reported disappearance of 
the island of Oshima, which seems to be near the 
epicentral district, but it may have taken part m a 
general movement of subsidence and thus be of 
diminished area 

For our knowledge of the earthquakes of the Tokyo 
district, we are chiefly indebted to the labours of Prof 
Omon In two recent numbers of Setintologtcal Notes 
(No 2, 1922, pp 1 21, ind No 3, 1922, pp 1 30) he has 
described the semi destructive earthquakes of December 
8, 1921, and April 26, 1922, and the distribution of 
earthquake origins in the neighbourhood of Tokyo 
A glance at the map of Japan will show that the inlet 
consisting of Sagami Bay and Tokyo Ba\ runs m a 
northerly direction up to Tokyo, the entrance to the 
latter bay being known as the Uraga c hannel On the 
west side, the inlet is bounded by the Sagami Izu 
peninsula, and on the east side bv the Awa Kazusa 
peninsula During the eight years 1914-1921 199 
earthquakes originated in the country round Tokyo, 
and, with few exceptions in four seismic zones one 
off the east coast of the Main Island the second in the 
neighbourhood of Mount Tsukuba about forty miles 
north cast of Tokvo, the third in and near the Awa 
Kazusa peninsula, and the fourth round Hakone at 
the northern end of the Sagami Izu peninsula In 
other words, during these years, the immediate neigh 
bourhood of Tokyo was seismically quut while the 
three mountainous regions surrounding the city at a 
distant e of about forts miles, gave nse to ‘ very 
frequent occurrences of earthquakes, which, though 
often sharply felt in the city, are harmless, as the 
districts in question do not belong to a great seismic 
zone ’ lhen follows this remarkable prediction 
‘ In the course of time however, the seismic districts ” 
referred to above will become gradually quiet, while 
the Musashi plain and the lokyo bay mav, as a com- 
pensation recommence its seismic activity and may 
result m the production of a strong earthquake, prob- 
ably just after a year of marked minimum of seismic 
frequency ’ 

The last strong earthquake (that of April 26, 1922) 
originated, according to Prof Omon, off the west 
coast of the province of Awa m the Uraga channel , 
and, he concludes, “ the Awa Kazusa peninsula and 
the Sagami earthquake regions, at present so active, 
form obviously one continuous system separated by 
the Uraga channel of small seismic frequency, and it 
was exactly at the latter locality that the strong 
earthquake [of Apnl 26, 1922] took place It seems 
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natural that a district like the Awa Kazusa peninsula 
where small shocks are taking place so frequently 
does not give nse to a destructive earthquake while 
a neighbouring region like the Uraga channel which 
belongs to the same seismic zone but is suhject for 
the time to a low seismic frequence may become the 


Current Topic 

Several matters of interest are referre l to in the 
report of the Council of tht British Association 
presented at the Liverpool meeting now m session 
Major General, Sir David Bruce has been unanimously 
nominated by the Council to fill the office of president 
of the Association for the year 1924 25 (loronto 
Meeting) Ihe grateful thinks of the Association 
has been expressed by the Council to Sir Robert 
Hadfield for his generous gift lesigned to enable 
necessitous students to obtain scientific books The 
gift is of 50/ in each of tliree i ears and th it sum 
for the first year his leen Jistnbuted in graits of 
10/ to each of five universities or colleges sclectcl 
by lot namely Lmversity College of Bangor Noith 
Wales l niversity College Cardiff C mversities of 
Leeds Liverp x>l and Manchester The Council on 
behalf of the Association joined in pr itesting against 
propose 1 chingcs in the b gyptian liws relating to 
antiquities and received through the 1 oreign Office 
and the High Commissioner the assurance that the 
Egyptian Government would not modify the existing 
law without further careful consideratu n of protests 
received The third grant of 250/ from the Cairl 
Gift for research in radioactivity (for the > tor ending 
March 24 1924) has been made to Prof b Soddy 
In conformity with the rules the Council 1 as nomin 
a ted the following new members to fill vacancies 
caused by retirement Prof W Dalby Dr J S 
Flett and Mr C I Hcycock leaving two v icancics 
to be filled by the General Committee It e ( >uncil 
has nominated M le Comte de SI Pdner to be an 
honorary corresponding member of the Association 
Arrangements for the meeting m Toronto 1924 are 
in progress and the Council his appointed a com 
irnttee to assist the General Officers in this matter 
including Sir D Bruce Sir Richard Gregory Sir 
William Herdman Prof A W Kurkaldy Prof 
J C McLennan Sir Ernest Rutherford Sir Charles 
Sherrington and Prof A Srmthells Ihe General 
Committee at Hull desired the Council to consider 
the possibility of a meeting being held in England 
in 1924 following and supplementary to the Toronto 
Meeting The Council does not however see the 
way clear for carrying out the suggestion 

In on article on the magnetic work camel out at 
the Royal Observatory Greenwich which appeared 
m Nature of September 1 p 345 reference was 
made to the need for the removal of the record 
mg instruments from Greenwich The proposal to 
electrify railway routes m the vicinity of the observa 
tory rendered this course necessary and a site on 
the lower slopes of Holmbury Hill Surrey was chosen 
as meeting the requirements for the new station 
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source of a strong shock So far as the evidence at 
our disposal will allow us to judge it seems to me very 
probable that the recent earthquake originated m 
the Uraga channel portion of this seismic zone and at 
a great depth — perhaps from ao to 30 miles or more — 
Mow the surface 


: and Events 

Considerable opposition to the scheme was aroused 
on the plea that the site was on common land and 
that tl e necessary buildings woul l deface one of the 
best known view points in Surrey We now under 
stand from Mr L W Chubb secretary of the Commons 
and Footpaths Preservation Society that an dterna 
five site has been found near Abinger Bottom rj 
miles from Holmbury Hill The position is on private 
lan 1 an 1 is protected from interference by building 
operations by Abinger and Wotton commons It is 
only 2} miles from a railway but the Astronomer 
Royal and the technic il advisers of the Admiralty 
hive accepted the site as meeting the needs of a 
permanent magnetic observatory where the records 
commenced in 1840 at Greenwich may be continued 

According to the Calcutta correspondent of the 
Timts a severe earthquake shock lasting several 
min ites was felt in Calcutta at 4 o clock on the 
morning of September 10 The direction of the 
shock was from north east to south west and it 
extended over a wide area slight damage to buildings 
leing reported at Dacca and from various stations 
in Assun It w stated that the shock was the most 
severe since the greit earth juake of 1897 

We regret to announce the death on August 23 
at the age of forty nine of Dr E b Bashford the 
first director of the Imperial Cancer Research Fund 

1 roe Bohuslav Brauner professor of chemistry 
m the Bohemian University Prague has been 
elected an honorary foreign member of the Trench 
Chemical Society 

The Times correspondent at Cairo reports that the 
Ministry of Public Works has decided to construct 
a special wing to the Cairo Museum to cost 28 00 ol 
for the purpose of housing the objects taken from the 
tomb of Tutankhamen 

Summer Tune will cease in Great Britain and 
normal tune will be restored at 3 a m (Summer Tune) 
in the morning of Sun lay September 16 when the 
clock will be put back to 2 A M 

Dr Raui Gautier director of the Observatory 
and professor of astronomy and meteorology m the 
L niversity of Geneva has been elected an honorary 
member ot the Washington Academy of Sciences in 
recognition of his prominence in geodesy and bis inti- 
mate connexion with scientific work in Washington 

Dr C M Wbnyon has been appointed director in 
chief of the Wellcome Bureau of Scientific Research 
m succession to Dr Andrew Balfour who has held 
that post for the past ten years Dr Wenyon was 
previously director of research m the Tropics at the 
institution 



402 


NATURE 


[September 15, 


Accordivc to the Journal of the Washington 
Academ) cf Sciences Dr C A Browne has been 
appointed chief of the United States Bureau of 
Chemistr) in succession to Dr CL Alsberg who 
resignc 1 m ]uly 1021 Dr Browne has for the past 
sixteen years been head of the New \ork Sugar 
Trade I aboratory and previously was chief of the 
sugar laboratorv at the Bureau of Chemistry 
lHt. Western Galloncs of the Science Museum 
South Kensington will be closed to the public on and 
after Monday September 17 fir tie purpose of 
tr inferring the collections illustrating astronom) 
geodesy meteorology geology chemistry physics 
mining and metallurgy to the new bull lings of the 
Science Museum now in course of erection These 
collections will be placed on exhibition as soon as 
galleries are iv nlal le f ir their reception 

Thf Rcseirch Station Long \shton Bristol will 
be open ti visitors on Wednesday September 26 
when the experiment ll work in progress will be ex 
plained by members of the staff an 1 in addition some 
of the most recent types of spraying machines and 
cultivators will be shown in working order by re 
prescntatives of leading firms Demonstrations of 
tree stump l lasting will take place at 12 45 p m and 
2 30 r m The Minister of Agriculture Sir Robert 
Arthur San lers Bart h is intimated his intention 
of visiting the station on this occasion 

A V rthern \ tin Sen ice message from Berlin 
dated August 21 which appears in the I tbits f ers 
Ctr ttlar of September i states that at a meeting 
of the leading German publishers on A igust 21 it 
was resolve! to suspend entirely the putlication of 
scientific works those issued during the past few 
months h ive prove 1 to lie a drug on the market 
as the people who constitute the reading public for 
this kind of looks no longer have any monev to 
purchase them Even the public and university 
libraries can no longer afford to do so 

The field experiments on the m inuring of root 
crops conducted at Rothamsted Experimental Station 
Harpenden provide at this time of the year a 
striking senes of demonstration plots to which the 
attention of all interested in agnculture is invited 
The potato plots show the effects of vanous potash 
manures and of the addition of increasing quantities 
of sulphate of immoma to a complete fertiliser 
comparative trials are also in progress using new 
fertilisers On the mangold plots the value of town 
refuse can be compared with that of dung while on 
the swede plots the effect of sulphate of ammonia 
supplementing phosphates potash and dung applied 
at sowing time can be seen With white turnips 
comparisons are being made of the relative values of 
different green manuring crops which have been 
ploughed in The secretary of the Station will be 
glad to make arrangements for parties of farmers or 
others desirous of inspecting the plots or arrange 
ments can be made on arrival at Harpenden 

Appi ications are mvited for the post of assistant 
x n the pathological laboratorv at Harpenden of the 
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Ministry of Agnculture and Fishenes Applicants 
must possess an honours degree in science or similar 
qualification and be proficient in zoology and botany 
Among the duties of the person appointed will be the 
investigation and inspection of living plants m con- 
nexion with trade I orms of application are obtain 
able from the Secretary of the Ministry of Agnculture 
and tishenes 10 Whitehall Place SWi They must 
be returned with copies of recent testimonials by 
October 1 

Thf monthlv meteorological chart of the North 
Atlantic for September issued by the^Maorological 
Office Air Muustrv gives details of manne meteoro 
logy of general interest to all navigators traversing 
the Atlantic The information deals with winds and 
ocean currents normal isobars for the month and 
limits of ice together with the charted positions of 
derelicts the northern and southern limits of Trades 
an 1 the mean paths of cyclonic disturbances There 
is much on these meteorological charts which will 
enible a commander or officer to obtain not only 
the normal weather 1 mditions for his passage but 
also to foresee 1 y comparison with his own observa 
tions the unusual or exceptional weather and being 
forewarned he can often take a l vantage of the 
weather changes he experiences Much time has 
been spent in obtaining the valuable data exhibited 
and any ordin lry 1 avigntor c in easily master the 
information contained On the bick of the chart 
Capt I A Bro ike Smith the manne supenntendent 
of the Meteorologic il Olface gives a discussion of a 
West Indian humca e which is traced from the 
Tropics on September 13 of last year to the south 
west coast of the British Isles on September 26 and 27 
passing south cast of Newfoundland on September 23 
The storm was ilso dealt with in the U S Monthly 
Weather lit ,e for September 1922 The discussion 
and storm track arc given chiefly to show how wireless 
telegraphy may be usef illy applied for ascertaining 
the movement of such a storm when the ship is 
at sea 

A paplr entitled 1 e scienzt fisiche e matematicho 
nelle opere di Dante by brancesco Vercelh was 
published m the lebruary number of the Rtvista 
Mantttma The author endeavours to show the 
character of Dante s ideas on anthmetic geometry 
mechanics cosmology meteorology and optical 
phenomena by means of numerous quotations from 
the Divine Comedv and the Convivio Some of 
these do not seem very conclusive as regards Dante s 
opinions about the phenomena of Nature and are 
such as may be picked out from the writings of many 
poets but the majority furnish good illustrations of 
the ideas prevalent at the beginning of the fourteenth 
century of which Dante is an excellent exponent 
Thus we find under the heading of mechanics nothing 
but the notions of Aristotle as to why a body set in 
motion through the air may continue to move after 
the moving force has ceased to act on it The author 
thinks there are some slight indications of lhde 
pendent thought in the direction of the true laws of 
motion but the passages quoted do not seem very 
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convincing Dante s cosmological ideas are so closely 
interwoven with his great poem that it is easy enough 
to find passages which illustrate it (see Nature 
vol 107 p 428) The author devotes more space 
to meteorological phenomena which are frequently 
alluded to in the descriptions of the different localities 
of the mountain of Purgatory but none of the quota 
tlons given are of any special interest 
Mfssrs Baird and Tatlock have just issued their 
Standard Catalogue of Scientific Apparatus 1923 
Vol 1 Chemistry The previous edition of this 
catalogue was published in 1914 and the outbreak of 
the War a few months after publication rendered it 
practically useless lhe present edition is conceived 
on a larger scale than the earlier one the volume 
before us — Chemistry — alone containing 954 pages 
as against 1283 pages of the full 1914 catalogue 
Judging from this catalogue manufacturers of chemi 
cal apparatus hive fully recovered the panlysis 
caused bv the sudden stoppage of German g xxis in 
1914 Certain items are missing such as German 
balances but every type of balance is to be found in 
the list Pr ictically < very thmg c btainable in 1 >14 
can be purchased now the only difference bung that 


instead of the major proportion coming from Germany, 
most of the apparatus is manufactured m England 
Prices are naturally higher than in 1914 m round 
figures judging from the selection of a number of 
typical pieces of apparatus about double this may 
be reg trded as a normal ratio and excludes the idea 
of profiteering in this industry Diligent search 
revealed one item — indva rubber tubing — at less than 
pre War prices Glass apparatus now almost entirely 
of British manufacture shows some pnee anomalies 
Be ikers arc about 2 5 times pre War and heavy cast 
glass about three times probably due to difficulties in 
manufacture on the other hand blown glass appar 
atus is generally less than double pre War pnee hor 
example an eight bulb Young evaporator column is 
only advanced from 27 s to 35s The catalogue has a 
good index and reflects credit on the enterprise of 
the publishers 

lair latest special catalogue of Mr F b d wards 83 
High Street Man lebone W 1 is No 450 entitled 
Americana It gives particulars of nearly 500 
second han 1 books relating to Central and South 
America geography and travel bo ks of views 
historv natural history artiquities etc 


Our Astronomical Columa 


The Iotal Solar Lciiisf of Slitembir 10 — 
As we go to press (September 11) news re iches us 
from the Rovd Obscrvatorv Greenwich tbit the 
solar corona was seen through slight cloud during 
the total solar eclipse of Monday Septembi r 10 \nd 
that good photographs were obtained by Mi Worth 
ington at lompoc Cdifornn 


Spectroscopic Parallaxes oi Siars of Ivpr B 
— rhe 4 str)phyi / urn for June contains 1 paper 
bp W S Adams and A H Joy on this subject 
Tneir research was quite independent if that by D L 
Edwards (Mon Not R A S Nov 192 2) and is based 
simply on general spectral type not on differences of 
intensity of particular lines It has long been known 
that there is less dispersion of absolute magnitude for 
type B than for later types and the authors adipt 
definite values for each spectr il sub division J he 
following is an abbreviated list of their alopted values 


Speclru Typt 

Aloptfd \bwl Ic Mag it k | 

Diffuw I ion 

Sharp Lino. 


mag 

mag 

B. 

3 1 

3 1 

B t 

1 3 

2 0 

B* 

0 6 

- X 2 

B. 

03 

09 

B. 

+0 1 

0 6 

A. 

+0 9 

+ 0 2 

A, 

+ 1 7 

+ 09 


Adams and Joy prepared this list with the aid of 
34 trigonometrical parallaxes and others denved 
from moving clusters group motion and various 
statistical methods 

A list then follows of the parallaxes of 300 stars 
based on these values Their spectral ty^ea are 
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deduced from Mt \\ llson spectrograms The Harvard 
types are given for comparison and seldom differ by 
more than one step 

The later sub divisions of type O have also been 
included using H H PI iskett s notation of O, O, 
Of O, O, f >r the stars with dark lines that precede 
H« in the sequence The results have been tested by 
plotting reduced proper motion against absolute 
magnitude The function ictually plotted is o 2m -f 
log a m being apparent magnitude and n proper 
motion The resulting graph is nearly a straight line 
which is claimed as support for their adopted values 
It is admitted that there are exceptional stars which 
tluu formulae will not fit on one hand super 
giants such as Rigel on the other abnormally faint 
H stars such as Boss 1317 for which Voute found the 
trigonometrical parallax 0074' while the spectre 
scopic one is 0005" lhe authors hope that Mr 
bdwards s method may serve to find the dispersing 
in parallax for each sub type 

1 heir largest spectroscopic parallax is o 069* 
(B<ss 21198) and their smallest 0002' (twelve stars 
of about the 6th magnitude) 

Sinspot AcTivirv — There are signs of the begin 
nmg of the new cvcle of activity A double spot of 
ippreciable sue followed bv a train of small ones, 
entered the disc shortly before the end of August 
an 1 was seen near the west limb flanked by a urge 
facula on September 9 It was S Latitude 29 0 and 
is the first high latitude spot of considerable sue in 
the new cycle though some very small sporadic ones 
have been seen during the last year or more 

On September 9 there was a second group of similar 
type but not quite so large on the other side of the 
equator which entered the disc about September 5 

The Mt \N ilson report had already noted that the 
activity in June was greater than for some months 
past there being five days when two groups were on 
the disc and one day when throp groups were visible 
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Research Items. 


Rodrick the last of thf Visir oth Kings — 
Dr A H Krappe under the title of The I egend 
of Rodnck the last of the Visigoth Kings and the 
Krmumanch Cycle has published an elaborate 
mont graph in which he illustrates the mode in which 
a legend nas become embedded in a tribal saga He 
arrives at the source of the vast legendary current 
which contributed to swell the Spanish French 
Scan imavian and German epic It is recorded by 
Byzantine historians by the Aral tan compiler in 
southern Sp un by a German monkish chronicler by 
a trench jongleur and by an Icelandic sagaman 
When the epic form breiks down the material is 
worked up anew in the ballads of southern and 
northern Furope and while in Spain the people sing 
of the fatal passion of Don Kodngo m far off Den 
mark they know of Kmg Eric dipping and his love 
for the marshall s wife 1 his scholarly monograph is 
a valuable contribution to the study of saga literature 

Prfhistoric American Indian Design— The 
figures of men and animals an 1 geometric designs on 
prehistoric In lian pottery from the Mimbres Valley 
New Mexico are described by Dr J W Ftwkes m 
a monograph recently issue 1 b> the Smithsonian 
Institution Ihej are unique among the pottery 
from prchistori North America including human 
figures hunting gambling and engaged in various 
other occupations animals of all kinds an 1 the 
geometric designs show many beautiful and striking 
combinations of carved rectangular and zig zag 
elements at times forming most intricate patterns 
It is difficult to imagine how these ancient inhabitants 
of the south west were able to achieve the accuracy 
and perfection of these lm olved designs without the 
aid of mechanical devices The predominance of 
animal designs indicates that these laigely formed 
the food of the ancient Mimbren s Most of the 
bowls were of the mortuary type buned with the 
dead under the floors of the houses and nearly all 
the bowls are killed or punctured in order to 
serve the needs of the dead in the other world 

The Life history of ihe Hoksl Oxyuris — 
B Schwartz records (Philippine fourn Set vol 23 
No 1) observations on the life history of Oxyuris equi 
a nematode of common occurrence in the colon 
caecum and rectum of horses The egg develops 
rapidly exposure to air bemg however requisite and 
m four days contains a larva When such eggs are 
swallowed bv guinea pigs emergence of the larva occurs 
in the small intestine the operculum present at one 
end of the egg bemg lifted or detached No evidence 
of invasion by larvae of the liver lungs or other organ 
could be found The life history of 0 equ t appears 
to be simple and direct The author concludes that 
the eggs must be eliminated from the host before 
development can take place and that horses become 
infected as the result of swallowing water or food 
which has become contaminated with the eggs The 
larvse hatch in the intestine settle down m the caecum 
and colon and by successive moults attain sexual 
differentiation 

Crustacea from Pacific Islands— The little 
group of atolls of which banning Island is the chief 
lies about a thousand miles south of the Hawaiian 
Islands and just north of the equator \ knowledge 
of its marine fauna is therefore important in attempt 
mg to delimit the Indo Pacific region of marine 
zoogeography stretching east of Suez with a very 
uniform faunal facies which only dies out as it meets 
with the very different faunas of Western America 
of Northern Japan and of South Australia As a 
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contribution to this knowledge Mr C H Edmondson 
offers a list of Crustacea from Palmyra and Fanning 
Islands (Bernice P Bishop Museum Bulletin 5 
Honolulu 1923) As the author was without access 
to much important literature on his subject it is 
satisfactory to know that the identification of the 
more critical species is vouched for by Dr Mary J 
Rathbun (who describes two new species in an 
appendix) and Dr Waldo L Schmidt of Washington 
One interesting species which reaches its northern 
limit on these islands is the tree climbing coco nut 
crab It has been stated to occur a^the Sandwich 
Islands but according to the author is ^Mund there 
A sinister explanation of its absence is suggested by 
the remark On Tanning the species is becoming 
depleted as it is highly pnzed as an article of food 
by the Gilbert ese 1 ibourers 


Circulaiion of Waier in Sponues — In an inter 
esting paper on The Relation of the Form of a 
Sponge to its C irrents published in the Quarterly 
Journal of Microscopical Science (vol 67 Part II ) 
Dr G P Bi Her discusses the mechanics of the 
sponge circulation He emphasises the fact that in 
most sponges pressure chambers are established 
whereby the velocity of the oscular flow is controlled 
In dealing with the action of the flagella of the 
collared cells by which the water is propelled through 
the canal system he states that they appear as if 
labouring m thick gum and suggests that to under 
stand microscopic physics it is a serviceable short cut 
to think of the water as treacle We doubt whether 
this idea will appeal to those who are familiar with 
the extraordinary rapidity of movement of cilia and 
flagella in general or to take quite a different example 
the active dancing of the extremely minute particles 
in the vacuoles of the Desmid Clostcnum A dis 
cussion of this problem by experts in physical science 
would be of great value to biologists 


dl Development or thf Corpus I uteum in Cows — 
The Swiss Society of Natural Sciences has recently pub 
fished as 1 art of its fifty sixth volume a magnificently 
illustrated memoir by Dr Max Kflpfer entitled 
Der normale 1 umus m dcr Aus und Ruckbildung 
gel ter Korper Dr Kupfer was formeily a pupil 
of Prof h Zschokke who was the first to adopt tne 
practice now employed by the veterinarians of many 
different countries of squeezing out the persistent 
corpus luteum or yellow body of the ovary as a 
means ol inducing oestrus and thereby overcoming a 
frequent cause of sterility m cows and heifers Dr 
Kupfer s memoir deals with the gross changes in 
the anatomy of the ovary and more particularly the 
corpus luteum of cows at different stages and the 
coloured figures which occupy no less wan twenty 
eight plates afford a very valuable guide to the 
variation in the appearances of the organ from the 
time of ovulation onwards m both pregnant and 
non pregnant animals The memoir is further illus- 
trated by some excellent graphs one of which re- 
presents the degrees of development and reg r ession 
and the amount of overlapping of the corpora lutea 
dating from successive ovulation periods The 
corpus luteum of pregnancy is stated to reach its 
maximum development at about the second month 
There are also illustrations of cystic ovaries which 
are another cause of sterility We notice an error 
in the table on page 32 whore it is incorrectly stated 
that according to Dr Marshall sows do not ovulate 
spontaneously during oestrus The memoir is pro- 
vided with an excellent bibliography It is issued 
from the scientific laboratory of tne slaughter-house 
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at Zfrnch and u one of a series on the morphology 
of the female reproductive organs in mammals We 
understand that the histological changes in the corpus 
luieum are to be dealt with later 
Origin and Evoiution of the Elephants — In 
La Nature for August Dep6ret and Maytt give a 
summary of their views upon the evolution of the 
mammoths and elephants from the Pliocene times 
to the present day The basis of this summary has 
already appeared this year in an important joint 
paper by MM Depdret Mayet and Roman published 
m the annals of the University of Lyons This paper 
which deals with Elephas plantfrons and the Pliocene 
elephants of Europe and North Africa generally is 
fully illustrated in the excellent manner usual to the 
publications of the University The authors make 
a step forward in the division of the genus Elephas 
which they now separate into eight phyletic lines 
which themselves fell into five groups » e those 
typified by E mertdtonahs E antiquus and E 
prttmgentus (the mammoth) all of which lines became 
extinct by the end of the quaternary period md by 
the living forms E tndteus a line which is descended 
from F namadicus and finally E afrtcanus a line of 
unknown ancestry The authors agree in large 
measure with Osborn s view that the group is poly 
phyletic but while cutting out the genus Stegodon 
from any close connexion with the African elephant go 
further tlian Osborn in the subdivision of th,e others 
Early Paleozoic Plants in Aistraiia — Recent 
exploration in the mountains along the Valhalla line 
in Gippsland Victoria shows that the earliest flora 
of a definite structural type largely ili resenting the 
Procormophyta is well developed in rocks that appear 
to range from Upper Silunan to Upper Devonian 
The Silurian graptc lite Monograptus occurs in some 
of these beds while in others the assocution of the 
molluscs Panenka and Styhola with the plants seems 
to suggest that the bulk of the senes is Devonian 
Thursophyton and Halisentes (Psilophyton) are 
typical components of this flora Both the flora and 
fauna of these interesting beds are now being worked 
out by a graduate of the University of Melbourne in 
conjunction with Mr F Chapman the palaeontologist 
of the National Museum A detailed comparison with 
the Rhvme flora should throw much light on the 
early history of the vegetable kingdom 
Defects in Colour Photocrafhs —It is well 
known that in the photographic reproduction of 
colours there are certain defects which can only be 
eliminated by fine etching that is re etching certain 
parts of the three plates as shown to be necessary 
to the skilled workman These outstanding defects 
of the three oolour process have been fully investigated 
by Mr A J Bull and his results are described in the 
current number of the Journal of the Royal 1 hoto 
graphic Society His method was to measure the 
spectra of certain colours vnd compare their curves 
with those of the same colours vs reproduced The 
errors are due to the inks used and are summarised 
as follows — Blues and greens become darker and 
greyer Blue greens lose their greenish hue Pinks 
acquire a yellow hue Mauves become brown Reds 
lose any bluish tint that they may possess \ ellows 
are lightened without change of hue but oranges and 
Irowns are well reproduced There is a tendency 
for the middle tones of a black to white scale to 
become reddish The lightening of yellows is due 
to the yellow ink being very light The inks are 
transparent enough to allow of the approximate 
calculation of the visual effect of their superposition 
There seems to be little immediate hope of getting 
printing inks of the theoretically correct character 
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Positive Rays and the Polar Aurora — In the 
Phystkahsche Zntschnft of July 1 Herr H Bongards 
reviews some of the available evidence as to the 
nature of the aurora and is inclined to favour the 
view that it is caused by highly charged positive 
argon particles sent out with very high velocity from 
the sun Ihe well known green line which appears 
to be identical with that discovered by Wiechert w 
the night sky of middle latitudes has a wave length 
which agrees within the limits of observ ttional error 
with a bright line in the bluo spectrum of argon and 
can scarcely be the same as 1 faint lino in the multiple 
lined hydrogen spectrum There are also two bnght 
lines in the spectrum of the red portions of the aurora 
the wave lengths of which were determined with fair 
accuracy by Vogel m 1871 they agree with those 
of two lines in the red spectrum of argon and while 
further investigation is desirable the evidence that 
argon is concerned in the polar aurora seems worthy 
of consideration Bongards does not consiler it 
impossible that argon exists in the air at the height 
of the aurora and suggests that it may possibly be 
corned up by volcanic eruptions He however leans 
strongly to the view tl at argon particles (possibly 
nuclei without external electrons) are ejected by the 
sun with very high velocities which enable them to 
penetrate deep into the earth s atmosphere Since 
they have none of the electrons concerned in radia 
tion they cannot emit light until by repeated collision 
with air molecules they have lost sufficient velocity 
to enable them to pick up the necessary electrons 
this loes not occur until the velocity is so low that 
the Doppler effect which appears to be small m 
monatomic gases cannot be notice 1 

Cellulose Acetate — The Chemical Trade Journal 
for August 10 contains an articlo on cell llose acetate 
a material which was first prepared by Schutzen 
border m 1865 but remained a curiosity until Cross 
(1894) obtained it by the action of acetyl chloride and 
ziic acetate on cellulose Cellulose acetate is the 
basis of aeroplane dope (it renders taut the 
fabric on the wings) lacquers non flaming celluloid 
materials etc These applications ire described 
fully in the article together with the more recent 
processes of manufacture and the important question 
of suitable solvents for the acetate 

*1 HL Paths of Elfctkons in Solution — A paper 
on this subject by L Pisarievski and M Rosenberg 
apjxsars in the Jour Russ Ihys Chem S c (1923 54 
513 547) When potassium iodide solutions are 
electrolysed using spark electrodes potassium hy- 
droxide and iodine are liberated at tach electrode 
If starch paste be addcl to such solutions a blue 
streak appears at the passage of each spark which 
may go vertically through the solution for a distance 
of 9 cm if a commutat r be use 1 and then spreads 
out The addition if phcnolphthalem to the solutions 
produces a red streak under these conditions which 
follows a more «g rag path than the blue one and also 
spreads out at its greatest depth the coloration in 
both cases disappearing in abc ut 30 seconds These 
streaks may be deviated by applying a magnetic 
field to the solutions The above phenomenon is 
explained as being due to the passage of high velocity 
electrons from the electrodes into the solutions the 
concussion of these electrons with iodine ions liberates 
further electrons which again collide with 10ns m 
solution and leave the iodine as free atoms The 
free electrons also combine with potassium ions 
neutralising their positive charges and producing 
free potassium It is thus possible visually to 
demonstrate that processes of oxidation involve the 
loss of electrons and the reverse 
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Brazilian Meteorological Service, 1921 23 


A SHORT report issue 1 by Dr Sera pais Terra/ 
the directcr of the Brazilian Meteorological 
Sen ice contains in account of the work accomplished 
under lus auspices since its inauguration as an in 
dependent service m June 19 1 Pnor to this date 
mete r logical activities in Brazil were carried out 
by lcpartn ents primarily constitute 1 for some other 
purp sc in 1 were conlmtd to researches in pure 
dimatologj What little forecasting wros done was 
avail il lc only in the capital No publications were 
issue 1 except the Year bo< k for 1 >10 in 1 Instruc 
tions to Oliservcrs With the progress of meteor 
olog\ an 1 the resulting rapi l creation < i new services 
this depen lence became impossible and in June 
i)2i an independent meteorological service w is estab 
lished 

The numbers of second and thir 1 order climato 
logical stations have been increased from 51 and 46 
to 74 and 78 respectnely Rainfall stations and co 
operative stations of which there were 31 and 26 
respectively in Miv 1921 now numler 57 and 180 
Inspections which were previously almost non ex 
istent are now actively earned out ill over the 
country Year books li ive been published for each 
of the years 1911 18 and those for 1919 and 1920 
are m the press while a book of Normals h is dso 
been issued Whereas no data wero published m the 
newspapers pnor to 1921 each station is now obliged 
to publish fortnightly reports ind those stations that 
are located in capitals of States issue daily weather 
sumnianes 

Duly forecasts for the Southern States based on 
synoptic data from 80 stations m Brazil 18 in the 
Argentine and b in Uruguay ore distributed from 
Rio de Janeiro and St Paulo by lelegriph or tele 
phone Two additional distnbutive centres are being 
established this yeir in St Cathenni and Parana 
Forecasts arc broadcasted by radio telephone from 
Corcavado while Rio s radio station sends out 
synoptic data and forecasts for the night and following 
days A storm signal service is in operation along 
the coast and every four hours the coastal radio 
stations 12 in number Iroalcast tin weather it the 
time In the large towns flags ore used to indicate 


the probable weather Owing to the topographical 
conditions of the country long experience is required 
m dealing with wind and pressure data Empirical 
rules have had to be devise 1 to meet the special 
cm umstanccs These are to be described m a forth 
coming memoir entitled forecasting in Brazil 
Provision is being made for the study of agricultural 
meteorology by the establishment of stations modelled 
on those which formerly existed m Russia There 
arc at present eight of these stations in operation 
A ten d ivs bulletin is now published m all the leading 
newspapers setting out the conditional the most 
important crops pasture lands and roiSr* Abridged 
reports are published monthly m the magazines 
Phenologicol observations are ilso made 

All the rainfill data are under revision and an 
atlas is to be published shortly which will include a 
general discussion of the different zonal dry and wet 
seasons A flood service for the Parahyba nver has 
been inaugurated and a similar service is being 
arranged for the Amazon where floods occasion con 
sideroble destruction amongst cattle 

Pilot balloon observations are now made at seven 
stations The establishment of a kite station m 
Alegrete (Rio Grande do Sul) is expected to reveal 
interesting data of the secondary circulation in a 
region which Brazilian metet rologists have described 
as the turn table of moving highs and a frequent 
path of outgoing depressions A second kite station 
to be established at Ceara 13 expected to furnish an 
explanation of the curious irregular droughts of north 
eastern Brazil and a possible method of forecasting 
them It is hoped that the pursuit of aerological 
research in Brazil besides its practical assistance to 
aviation will help the eminent meteorologists of 
the world in their arch for the missing links of 
general dvnnmic theories of the atmosphere 

This record of twenty months work is all the more 
gratifying when account is taken of the difficulties 
which os the author points out beset meteorological 
activity m Brazil Brazil has a highly intellectual 
ihte but the mass of the people have scarcely any 
educition Observers have to be paid as \oluntary 
co operation at present is unavailable P I M 


Sir Isaac Newton 

COML recent references which a correspondent has 
recently had occasion to make to 1 homes 
Hollis s Memoirs published in 1780 (4to 2 vols ) 
have led to the unearthing by him of an interesting 
draft letter attributed to Sir Isaac Newton of which 
no menti n is made in Brewsters life The 
chrrniclcr relates thit in September 17c 4 Mr 
Hawksbee son of Mr Hawk&lee sometime clerk to 
the R iy d Society waited upon Mr Hollis with the 
ccpy of a papier written by Sir Isaac Newt in con 
taming mmutes of his opinion ag unst a proposal which 
had be n made to the Royal Society to accommodate 
the members of the Society for Promoting Christian 
Knowledge then newly instituted with the use of the 
Society s house for its meetings Mr Hawksbee the 
father had shown Hollis the original in Sir Isaacs 
own handwriting but could not be prevailed on to 
part with it He goes on to say that Hollis was glad 
however to obtain a copy in Hawksbee s handwriting 
from his son a soldier m the artillery 

In 1698 ) the SPCK was beginning to take 
definite shape as a result of the efforts of a small 
band of enthusiasts Indeed a tentative plan of 
constitution was put forward about then by Dr Bray 
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and the S P C K 

who suggested that these persons be incorporated 
by ch irter as [like! tho Royal Society and Sons of the 
Clergy and be thereby empowered to meet and 
consult as often as there shall be occasion Sir 
Isaac s letter was drawn up apparently while the 
Royal Society was in occupation at Gresham College 
and in the early days of the SPCK Sir Isaac says 
I never heard of them before 

Subjr ined is the letter referred to above Its terms 
arc of singular interest as a defence against encroach 
mtnt 

We have a reputation abroad and the Society for 
Promoting Christian Knowledge are scarce known at 
home I never heard of them before And to admit 
them into our bosom would be in a little tune to 
share our reputation with them 

We are incorporated by the crown and to herd 
ourselves with a club not yet incorporated would be 
ingratitude to our Founder 

Our house was built by benefactions and to 
divert it to other uses than our benefactors m tended 
would be ingratitude to their memory and a die 
couragement to future benefactions 

If we once lend our house time will make custom, 



September 15, 1923] 


NATURE 


407 


and custom will give right It Is easier to deny m 
the begin mug than afterward 

It is a fundamental role of the Society not to 
meddle with religion and the reason is that we may 
give no occasion to religious bodies to meddle with us 
The Society for Promoting Christian Knowledge 
have a splendid title but we are to regard not names 
bat things If all their members arc not men of 
exemplary lives and conversation some of them by 
misdemeanors may bring reflections upon us and 
why should we run the haz ird ? 

If we comply we may dissatisfy somo of those 
that are against it especially those that are of other 
religions and* make them leave our meetings whi h 
are ilready too thin 

There are many ves tries m London and it is 
more proper for a religious society to meet in a vestry 

or than in the house of a society which is mixed 

of men of all religions and meddles with none 

Those of the Christian Society have dining rooms 
of their own and may lend them by turns to then 
meetings And the tenth comman lment is fhcu 
shalt not covet thy neighbour s house 

This propc sal can bo of no advantage to us but 
may prove disadvantageous and we have all of us 
at our admission, promised un ler our han Is to 
consult the good of the society ind o lght not to 
break the fundamental covenant upon which we were 
admitted 


Mechanism of Stomatal Movement in 
Plants 

TT has been generally recognised for a long time 
* past that the stomata of the leaf optned when 
more water was absorbed by the guard cells and 
closed when water passed from the guar 1 cells into 
the surrounding tissues It is also frequently 
assumed that the mechanism by which this water 
exchinge takes place must be associated with the 
presence of green chloroplasts in the guard cells the 
other epidermal cells being usually free from chloro 
phyll 

The mechanism by which the osmotic concentre 
tion of the cell sap of the guard cell is controlled 
has however remained obscure of late years ex 
penmental work has thrown light upon this problem 
and a valuable summary of this work is given by 
Fnedl Weber in Die Naturmssenschaften Vol n 
Heft 17 April 27 Lloyd s work had shown that the 
movement of the guard cells is not connected with 
the direct photosynthesis of carbon dioxide by the 
guard cells the cells around the closed stoma at 
night being packed with starch while in the early 
morning in daylight the starch rapidly hydrolyses 
and the stoma opens 

Iljm s senes of papers now suggest that the vary 
mg activity of diostatic enzymes under different con 
ditions are intimately associated with the stomatal 
mechanism Iljin showed that with stomata closed 
the guard cells were usually full of starch the starch 
disappearing as the stomata open I urther expen 
raents showed that sodium and potassium salts 
accelerated starch hydrolysis while calcium salts 
prevented it inorganic anions produced less effect 
but citrates and acetates exerted considerable effect 

The effect of the vanous salts upon the reaction 
of the cell has to be carefully considered the slightest 
increase in hydnon concentration favouring starch 
hydrolysis and stomatal opening the slightest de 
crease starch accumulation and stomatal closure 
The reaction of a stoma to these vanous factors 
differs with the plant halophytes for example show 
mg themselves very insensitive to changes ih salt 
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concentration while a plant like Rumen acetosa with 
very acid sap is especially sensitive It is clear that 
our conception of the mechanism of control of stomatal 
aperture will require re examination in the light of 
this interesting work Thus Lmsbauer a observations 
on the movement of the guard cells with change of 
light intensity or with ilterations in the carbon 
dioxide content of the air may find their explanation 
in the consequent alter ition of reaction in the cell 
sap of the guard cell 


University and Educational Intelligence 

L)t rham — As a result of the recent letision of the 
council of Armstrong College to build a C ollege 
I ibrary all practising members of the Northern 
Architectur il Association and a few architects in 
other pirts of Great Britain were invited to submit 
competitive designs for the 1 aiding The first 
premium has been awarded to Mr A Dun! ar Smith 
who has been appointed architect of the library and 
work will proceed forthwith Ihe building will con 
sist of a reading room seating 122 readers storage 
space for 175000 vilumes with accommodation for 
55 research students administrative rooms and 
photographic laboratory and is so designed that 
» lditional storage space for 60 000 volumes m ly be 
a 1 led when require 1 

Manchlsitr — On T itsday September 11 Sir 
George Beilby opened the new buildings to be occupied 
by tile Department of Metallurgy in the l mvcrsity 
Although founded m 1906 the home of the Depart 
ment has so far been merely 1 few laboratories lo ined 
by the Chemistry Department Especially from the 
pant of view of the research workers this irrange 
ment was far from satisfactory In the new buildings 
four research 1 vboratoncs will be ivailable in uldition 
to general laboratories for pyrometry mechanical 
testing and metallography A sm ill foundry and 
machinery room together with the heat treatment 
laboratory will further offer f icilities both for te iching 
and research which have hitherto been incompletely 
available The main general laboratory n imcd after 
Henry Cort the eighteenth century metallurgist the 
inventor of rolling metals in grooved rolls and a 
pioneer m connexion with the pudlhng process is 
well equipped for the determination of the physical 
properties of metals at temperatures above the 11 rmal 
A small laboratory is devoted to fuel examinations 
so that it may be claunel that the new buildings 
afford excellent facilities for both teaching and 
research m metallurgy metallography and fuel 
Since 1910 sixty pipers have been published in' 
recognise! journals dealing with the research work 
done in the Department \mong the more important 
of the subjects investigated may be cited work on 
high speed steel the growth of cast iron on repeated 
heatings chromium steels including stainless steel 
the influence of gases on iron an 1 steel the pro luction 
of high pressure castings and the hardness and elastic 
limits of metals both at and above room temperatures 
On the foundation lud by Prot H B Dixon and 
continue 1 by his successors in the chair of metallurgy 
Profs HCH Carpenter and C A Fdwar^s an edifice 
worthy of their labours has at length bceu erected 

Thl following free public Gresham lectures will 
be delivered at Gresham College Basinghall Street 
EC it 6 o clock on the dates given Astronomy by 
A K Hinks on Octobei 9 10 11 and 12 Physic 
by Sir Robert Armstrong Jones on October 16 17 
18 and 19 and Geometry by W H Wagstaff on 
October 23 24, 25 and 26 
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Societies and Academies 


Sydney 


Paris 

Academy of Science* Augist 20 — M (_ uiUaumc 
Bigourd in in the chair — A Lacroix The constitu 
tion of the Roc kail bank The island of Rockall 
emerges from 1 submarine bank defined by depths 
of 183 metres and measures about 70 mills Blocks 
of basalt have been frequently found on this bank 
by fishermen ind by systematic dredging Two views 
h ive bten p it forward as to the c ngm of these blocks 
Poibes suggested tr urn c rtation by glaciers from 
Iceland or J in M lyi n island but G A J Cole con 
siders them as constituting the debns of a submerged 
basaltic plateau and this view was icccpted by Judd 
Detailed examination and ihcmical anilysis of the 
rocks collected ly Charcot in 1321 on the Rockall 
bank confirms (oks hypothesis — Charles Ricbet 
The influence of icmoval f the spleen in cases if 
insufficient feeding Details of experiments lasting 
126 days on five dogs without spleens and four 
normal dogs as c ntrols — Paul Vudlemin V mati n 
and fluctuation in the number c f stigm ita of Papaver 
—Charles Nordmann The mechanism of hovering 
flight and the morphology of hovering birds — N 
V isilesco Karpen 1 he electromotive force of 
battcrus clitnnc il affinity and molecular attraction 
The formula for the EMT of a Darnell cell given 
by Ncmst and by Helmholtz ire regarded by the 
author as inconsistent ind other objections ire 
raised agunst the Ncmst expression A modified 
Nemst theory is projosed basid on the Laplacian 
attraction exti ted on the molecules md 10ns situated 
at the levi 1 of the surface of separation between two 
different melia I Bert The preparition and 
application to organic syntheses of the magnesium 
derivative if /> bromcumenc f Bromcumene has not 
hitherto been utilised m syntnescs t y the Gngnard 
reaction n iccount of its high price Recently 
isopropyl alcohol his been obtainable commercially 
at a low price and this can readily be e nverted mt > 
isopropyl bromi le c imcne and p br mcumcne with 
good yields Detuls arc given cf the best method 
of preparing the magnesium cornpo md of p brom 
cumene and c f some compounds j re pared by means 
of it — G Vavon and D Ivanoff Citilytic hydro 
genition ind stenc lundrancc The study of some 
nonanones F iur saturated L , ketones were studied 
dipropylacctone mtthy lethylpr pyhcctone dimethyl 
dicthylacctc nc ind hexamethyl icetonc Both the 
formaticn of 0x1ms and of phenylhydrazones as well 
as the catalytic hydiogenation of the ket ncs in the 
presence of platinum f illow the 1 iw of stenc hindrance 
— P Lebeau The juantity ind the niture of the 
gases evolved by solid ec mbuslibles under the action 
of heat in 1 vacuum anti racites I he volume of 

gas given by vanous comtustillcs is net a function 
of tl e percentage of volatile m itter Anthracites 
poor in v latile matter give volumes of gas of the 
same erder is bituminous coals The gas from 
anthracite c nt un high \ rop rtions of hy Irogen 
M dc Rohan Chabot Magnetic measurements in 
Angol 1 and in Rhodesia by the Rohan Chabot 
expedition Ots rv tions tiken in 1912 and 1913 
at 44 st iti ns m Angola and 3 in Rhc desia are given 
mtabulirform — Ttmaid Chodat and \ Kotzareff 
The difference between pathological ind nciraal sen 
and th autophy lactic property cf the latter — A 
P&illot \ new fligellrsis 01 an insect and a process 
of natur 1 infe ti in not hitherto described — C 
Leraditi and S Nicolau The peisistencc of the 
ncuruvaccine m tl e testicle the ovary and the lung 
of animals hav mg acquired mti vaccin il immunity 
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Royal Society of New South Wales July 4 — Mr 
R H Cambage president in the chair G J 
Burrows ind h Eastwood Molecular solution volumes 
in ethyl alcohol The authors have measured the 
densities of alcoholic solutions of vanous organic 
compounds ind calculated their molecular solution 
volumes it has been found that the solution of a 
non associated solute in alcohol causes a contraction 
m volume of 20 c c per gram molecule of solute and 
that a smaller eontr iction indicates that the solute 
is associated in the liquid btate — F Cheel Two 
additional speucs of I ejStospcrmumjfcJjgo additional 
species of pi uits belonging to the tea tree group were 
described One species namely Leptospermum 
ccmaceum was ongmilly described by Baron von 
Mueller is 1 distinct speaes but was afterwards 
merged as a synonym witli the common sand stay 
or coast il tea tree of N S Wales (I lawgatum) 
Certain structural characters however as well as 
geographic il range from Sandringham m Victoria 
through Murray Bridge in S Austr ilia to Ooldea on 
the Transcontinental I me s»rve to distinguish this 
species The second species which may be called 
the sm ill fruited lea tree (L murocarpum) is 
confined chiefly to the northern paits of N b Wales 
and Queensland 1 1 has smooth whip stick like 

branches ind sheds its bark like some of the gum 
tiees — A R Penfold lhc essential oils of Calh 
strmon lanceolatus and C vmtnalts The essential oils 
from two well known bottle brushes Lalltstemon 
lanceolatus and C vtnttnahs were described The former 
mh ibits the swampv situ itions of the coast extending 
tc about Gloucester while the litter is a denizen of 
the banks of the rivers of the far north coist and 
extends mto Quer island 1 he essential oils were of 
a pale vcllow colour and were practically identical 
with a median 1 eucalyptus oil Unfortunately the 
low percent gc yield of oil o 2 per cent precludes 
their successful exploitation despite their abundance 
on account of the higher yield cf 2 to 3 per cent 
obtainable fiom the cucalypts 
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The Electrical Structure of Matter 1 

By Prof Sir Ernfst Rutherford D So ILD PhD IRS President of the British \ssooation 


T T was in 1896 th it this Association last mot m I iver 
I pool under the presidency of the late Lord I istcr 
that gre it pioneer in mtiseptir surgery whoso memory 
is hold m affectionate remembrance by all nations 
His address which dealt mamlv with the history of the 
application of antiseptic methods to surgery and its 
connexion with the work of Pisteur that prince of 
experimenters, whose birth has been so fittingly celt 
brited this star give us m a sense a completed page 
of brilliant scientific history At the same time in 
his opening remarks Lister emph isised the importance 
1 f the discovery by Rontgen of a new type of radiation 
the X rvys which we now see marked the beginning 
of a new and fruitful era in mother hranch of s< it net 

Iht visit to I iverpool in 1896 was for me a momorablt 
occasion fer it was here that I first atttnded 1 meeting 
of this \ssomtion and here that I read my first 
scientific paper But of much more importance it 
was here that t benefited by the opportunity which 
these gatherings so amply afford of meeting for the 
first time many of the distinguished scientific men of 
Great Britain and the foreign represintatncs of science 
who were the guests of this city on that oce ision lhc 
year 18)6 has always seemed to me 1 memorable one 
for other reasons for on looking back with some sense 
if ]>erspc(ti\c wc cannot fill to recognise tint the last 
I nerpool meeting marked the beginning of whit has 
been iptlv termed the heroic a„e of phy sical sc icnce 
Never before in the history of physics his there been 
witnessed such 1 period of intense activity when dis 
eovems of fundamental importance have followed one 
mother with such txwildenng rapidity 

The discovers of X rays by Rontgen had liecn puh 
lishcd to the world in 1895 while the discovery of the 
radioactivity of uranium bv Becquerel wis announced 
eirly in 1896 Pven the most imaginative of our 
scientific men could never liave dreamed at that time 
of the extension of our knowledge of the structure of 
matter that was to develop from these tw 0 fundamental 
discoveries but m the records of the Liverpool meeting 
we see the dawning recognition of the possible conse 
quences of the discovery of \ rays not only in their ap 
plication to medicine and surgery but also as a new and 
powerful agent for attacking some of the fundamental 
problems of physics The address of Sir J J Ihomson 
president of Section A was devoted mainly to a dis 
cussion of the nature of the X rays, and the remarkable 
properties induced m gases by the passage of X rays 
through them — the beginning of a new and fruitful 
branc h of study 

In applied physics, too, this year marked the begin 
ning of another advance In the discussion of a paper 

Sqxwnberu 1 iWkv *™ J to the British AMoobtioa »t Lfrwpooloa 


which I h id the honour to rcid on a new mtgnetic 
dctc tir of electrical wives the 1 itc Sir \\ illi cm Prctce 
told the meeting of the successful transmission of 
signals for a few hundred yards by tleetnc waves 
which hid been made in Fngland by a voung It dim 
G Marconi The first public demonstration of signal 
lmg for short distances by electric waves had been given 
by Sir Oliver Lodge at the Oxford Meeting of this 
Yssoci ition in 1894 It is stirtling to refill the 
r ipidity of the development from such sm dl beginnings 
of the new methi d of wireless intercommunication over 
the greatest terrestrial distances In the last few years 
this has been followed by the even more rapid growth 
of the allied subject of radiotelephony as a practical 
means of broadcasting speech ind music to distances 
onh limited by the power of the trinsnutting station 
Tie rapiditv of these technic il idvin ts is an lllus 
trvtion of the close interconnexion that must exist 
between pure and applied science if rapid and sure 
progress is to lie made The electrical engineer las 
been die to hisc his tecluucal developments on the 
solid found iticn of Maxwells electromagnetic theory 
and its complete verification by the researches < f Hertz 
ind also bv the experiments of Sir Oliver I odge in the 
University of Liverpool— a verification 1 ompleted long 
before the practical possibilities of this new method of 
si„n tiling had been generally recogmised 'I he later 
advances m radiotelegraphy and radiotelepliuny have 
hr„cly depended on the apphcition of the results of 
fund iment il researches on the properties of elec trons 
is illustrated in the use of the thermionic valve or 
electron tube which has proved such an invaluable 
agent for both the transmission and leception of 
electric waves 

It is of great interest to note that the benefits of this 
union of pure and applied research have not been 
one sided If the fund imental researches of the 
workers in pure science supply the foundations on 
which the applications are surely built, the successful 
practical application in turn quickens and extends the 
interest of the investigator in the fundamental problem, 
while the development of new methods and appliances 
required for technical purposes often provides the 
investigator with means of attacking still more difficult 
questions This important reaction between pure and 
applied suenee can be illustrated in mam br inches of 
knowledge It is particularly manifest m the industrial 
development of X ray radiography for therapeutic and 
industrial purposes, where the development on a large 
scale of special X-ray tubes and improved methods of 
excitation has given the physicist much more efficient 
tools to carry out his researches on the nature of the 
ray s themsdves and on the structure of the atom In 
this age no one can draw any sham line of distraction 

M 
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between the importance of so-called pure and applied 
research Both are equally essential to progress, and 
we cannot but recognise that without flourishing 
schools of research on fundamental matters in our 
universities and scientific institutions technical research 
must tend to wither hortunately there is little need 
to labour this point at the moment, for the importance 
of a training in pure research lias been generally recog 
nised The Department of Scientific and Industrial 
Research his made a generous provision of grants to 
train qualified young men of promise in research 
methods in our scientific institutions, and has aided 
special fundamental researches whuh are clearly 
beyond the capacity of a laboratory to finance from 
its own funds Ihose who ha\e the responsibility of 
administering the grants in aid of research for both 
pure and applied science will need all their wisdom and 
experience to m ike a wise allocation of funds to secure 
the maximum of results for the minimum of expenditure 
It is fatally casj to spend much monev in a direct frontal 
attack on some technical problem of importance when 
the solution may depend on Some addition to knowledge 
which can be gamed m some other field of scientific 
inquiry possibly at a trifling cost It is not in any 
sense my purpose to intuise those bodies which ad- 
minister funds for fostering pure and applied research, 
but to emphasise how difficult it is to strike the correct 
balance between the expenditure on pure and applied 
science in order to achieve the best results m the long run 
It is my intention here to refer very briefly to some 
of the mam features of that great advance in know 
ledge of the nature of electricity and matter whirh 
is one of the salient features of the interval since the 
last meeting of this Association in Liverpool 
In order to view the extensive territory which has 
been conquered by scienc < in this interval it is desirable 
to give a brief summery of the state of knowledge of 
the constitution of matter at the beginning of this 
epoch Fver since its announcement by Dalton the 
atomic theory has steadily gamed ground, and formed 
the philosophic basis for the explanation of the facts 
of chemical combmation In the early stages of its 
application to physic s and chemistry it was unnecessary 
to have any detailed knowledge of the dimensions 
or structure of the atom It was only necessary to 
assume that the atoms acted as individual units, and 
to know the relative masses of the atoms of the different 
elements In the next stage, for example, in the 
kinetic theory of gases, it was possible to explain the 
mam properties of gases by supposing that the atoms 
of the gas acted as minute perfectly elastic spheres 
During this penod, by the application of a variety of 
methods many of which were due to Lord Kelvin, 
rough estimates had been obtained of the absolute 
dimensions and mass of the atoms These brought out 
the minute size and mass of the atom and the enormous 
number of atoms necessary to produce a detectable 
effect in any kind of measurement From this arose 
the general idea that the atomic theory must of 
necessity for ever remain unvenfiable by direct ex- 
periment, and for this reason it was suggested by one 
school of thought that the atomic theory should be 
banished from the teaching of chemistry, and that the 
law of multiple proportions should be accepted as the 
ultimate fact of chemistry. 


While the vaguest ideas were held as to the possible 
structure of atoms, there was a general belief among 
the more philosophically minded that the atoms of 
the elements could not be regarded as simple un- 
connected units The periodic variations of the 
properties of the elements brought out by Mendel6eff 
were only explicable if atoms were similar structures 
in some way constructed of similar material We 
shall see that the problem of the constitution of atoms 
is intimately connected with our conception of the 
nature of electricity The wonderful success of the 
electromagnetic theory had concentrated attention on 
the medium or ether surround i^|«*iic conductor of 
electncit>, and little attention had been paid to the 
actual earners of the electnc current itself At the 
same time the idea was generally gaining ground that 
an explanation of the results of Faraday’s experiments 
on electrolysis was only possible on the assumption 
that electricity, like matter, was atomic m nature 
The name electron ” had even been given to this 
fundamental unit by Johnstone Stoney, and its 
magnitude roughly estimated, but the full recognition 
of the significance and importance of this conception 
belongs to the new epoch 

For the clarifying of these somewhat vague ideas, 
the proof in 1897 of the independent existence of the 
electron as a mobile electrified unit, of mass minute 
compared with that of the lightest atom, was of 
extraordinary importance It was soon seen that the 
eleitron must be of a constituent of all the atoms of 
matter, and that optical spectra had their origin m 
their vibrations The discovery of the electron and 
the proof of it>= liberation by a vanety of methods 
from all the atoms of matter was of the utmost 
significance, for it strengthened the view that the 
electron was probably the common unit in the structure 
of atoms which the periodic variation of the chemical 
properties had indicated It gave for the first time 
some hope of the success of an attack on that most 
fundamental of all problems — the detailed structure of 
the atom In the early development of this subject 
science owes much to the work of Sir J J Thomson, 
both for the boldness of his ideas and for his ingenuity 
in developmg methods for estimating the number of 
electrons m the atom, and in probing its structure 
He early took the view that the atom must be an 
electrical structure, held together by electrical forces, 
and showed in a general way lines of possible ex- 
planation of the variation of physical and chemical 
properties of the elements, exemplified m the periodic 

In the meantime our whole conception of the atom 
and of the magnitude of the forces which held it 
together were revolutionised by the study of radio- 
activity The discovery of radium was a great step 
m advance, for it provided the experimenter with 
powerful sources of radiation specially suitable for 
examining the nature of the characteristic radiations 
which are emitted by the radioactive bodies in general 
It was soon shown that the atoms of radioactive matter 
were undergoing spontaneous transformation, and that 
the characteristic radiations emitted, namely, the a-, /?-, 
and y rays, were an accompaniment and consequence 
of these atomic explosions The wonderful succession 
of changes that occur in uranium and thorium, more 
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than thirty in number, was soon disclosed and simply in 
terpreted on the transformation theory The radioactive 
elements provide us for the first time with a glimpse into 
Nature’s laboratory, and allow us to watch and study, 
but not to control, the changes that have their origin in 
the heart of the radioactive atoms These atomic ex 
plosions involve energies whtch are gigantic compared 
with those involved in any ordinary physical or chemical 
process In the majority of c ases an a particle is 
expelled at high speed, but in others a swift electron 
is ejected often accompanied by a y ray, which is a 
very penetrating X ray of high frequency The proof 
that the a particle is a charged helium atom for the 
first time disclosed the importance of helium as one 
of the units in the structure of the radioactive atoms, 
and probably also in that of the atoms of most of the 
ordinary elements Not only then have the radio 
active elements had the greatest direct influence on 
natural philosophy, but in subsidiary ways they have 
provided us with experimental methods of almost equal 
importance The use of a particles as projectiles with 
which to explore the intenor of the atom has definitely 
exhibited its nudear structure, has led to artificial 
disintegration of certain light atoms, and promises to 
yield more information yet as to the actual structure 
of the nucleus itself 

The influence of radioactivity has ilso extended to 
yet another field of study of fascinating interest We 
have seen that the first rough estimates of the sure 
and mass of the atom gave little hope that we could 
detect the effect of a single atom The discovery that 
the radioactive bodies expel actual charged atoms of 
helium with enormous energy altered this aspect of 
the problem The energy associated with a single 
a particle is so great that it can readily be detected by 
a \anct\ of methods Each u particle, as Sir Will am 
Crookes first showed, produces a flash of light easily 
visible m a dark room when it falls on a screen coated 
with crjstals of zme sulphide This scintillation 
method of counting individual particles has proved 
invaluable in many researches, for it gives us a method 
of unequalled delicacy for studying the effects of single 
atoms The a particle can also be detected electrically 
or photographically, but the most powerful and 
beautiful of all methods is that perfected by Mr 
CT R Wilson for observing the track through a gas, 
not of an o particle alone, but of any type of penetrating 
radiation which produces 10ns or of electrified particles 
along its path The method is comparatively simple, 
depending on the fact, first discovered by him, that 
if a gas saturated with moisture is suddenly cooled 
each of the 10ns produced by the radiation becomes 
the nucleus of a visible drop of water The water- 
drops along the track of the a particle are clearly 
visible to the eye, and can be recorded photographically 
These beautiful photographs of the effect produced by 
single atoms or single electrons appeal, I think, greatly 
to all scientific men They not only afford con- 
vincing evidence of the discrete nature of these particles, 
but also give us new courage and confidence that the 
scientific methods of experiment and deduction are to 
be relied upon m this field of inquiry , for many of the 
essential points brought out so clearly and concretely 
in these photographs were correctly deduced lon^ before 
such confirmatory photographs were available At the 


same time, a minute study of the detail disclosed in 
these photographs gives us most valuable information 
and new dues on many recondite effects produced by 
the passage through matter of these flying projectiles 
and penetrating radiations 
In the meantime a number of new methods had been 
devised to fix with some accuracy the mass of the 
individual atom and the number in any given quantity 
of matter I he concordant results obtained by widely 
different physical principles gave great confidence in 
the (orrectness of the atomic idea of matter The 
method found capable of most accuracy depends on 
the definite proof of the atomic nature of electricity 
and the exait valuation of this fundamental umt of 
charge We have seen that it was early surmised that 
electricity was atomic in nature Ihis view was con- 
firmed and extended by a study of the t harges earned 
by electrons a particles, and the ions produced m gases 
by X rays and the rays from radioactive matter It 
was first shown by Townsend that the positive or 
negative charge ( arned b> an ion in gases was invariably 
equal to the charge earned by the hydrogen ion in 
the electrolysis of water which we hive seen was 
assumed and assumed correctly, by Johnstone Stoney 
to be the fundamental umt of charge Vanous methods 
were devised to measure the magnitude of this funda- 
mental umt, the best known and most accurate is 
Millikan s, which depends on comparing the pull of 
an clcctnc field on a charged droplet of oil or mercury 
with the weight of the drop His expenments gave a 
most convincing proof of the correctness of the electronic 
theory, and gave a measure of this unit, the most 
fundamental of all physical units, with an accuracy 
of about one in a thousand Knowing this value, we 
1 an by the aid of electrochemical data easily deduce 
the mass of the individual atoms and the number of 
moleiulcs m a cubic centimetre of any gas with an 
arcuracy of possibly one in a thousand, but certainly 
better than one m a hundred When we consider the 
minuteness of the umt of electricity and of the mass 
of the atom, this experimental arhies ement is one of 
the most notable even m an era of great advances 
The idea of the atomic nature of elec triuty is v ery 
closely connected with the attack on the problem of 
the structure of the atom If the atom is an electrical 
structure it can only contain an integral number of 
charged units, and, sinre it is ordinarily neutral, the 
number of units of positive charge must equal the 
number of negative One of the main difficulties in 
this problem has been the uncertainty as to the relative 
part played by positive and negative electntity in the 
structure of the atom We know that the electron 
has a negative charge of one fundamental umt, while 
the charged hydrogen atom, whether m electrolysis 
or m the electric discharge, has a v-harge of one positne 
umt But the mass of the electron is only 1/1840 of 
the mass of the hydrogen atom, and though an ex- 
tensive search has been made, not the shghtest evidence 
has been found of the existence of a positive electron 
of small mass like the negative In no case has a 
positive charge been found associated with a mass less 
than that of the charged atom of hydrogen This 
difference between positive and negative electricity is 
at first sight very surprising, but the deeper we pursue 
our inquiries the more this fundamental difference 
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between the units ot positive ind negative elcftneity 
is emph 1 lsed In fact is we shall see later the atoms 
arc quite unsymmctrical struetures with regard to the 
positive ind negative units contvincd m them and 
indet 1 it stems certain that if there were not this 
dilfertn t in mass between the two units matter, as 
we kn w t could not exist 
It is natural to inquire what explanation ean be 
given tf this striking difference in miss of the two 
units I think ill scientific men m tons meed that the 
smill miss of the negative electron is to lie issociated 
entirely with the energy of its elec trie il structure 
so that the electron m ly 1 e rig irdcd is i disembodied 
atom of negitnc electric it\ We know that an 
ele tron in motion in addition to possessing in electric 
field also generates a magnetic held around it and 
energy in the clectromigneti form is stored in the 
medium and moves with it This gives the electron 
in appirent er ele tri il mis which while nearly 
eonstmtl r l wspeeds in reise ripidly isitsvdocity 
appr i lits th it f 1 ght 111 s increase >f mass is in 
go 1 i erd with al uliti n whether l istd on the 
cidmary electrical the ry r < n the the ry of lelativity 
Isow vve Ln>w that the hvdr „en it m l the lightest 
of ill it m ind is presum chlv the simi lest in structure 
and tint the i larked lndrcgcn item whi h we shill 
set is to be refueled as the hvdrcgen nucleus carries 
a unit p situ e charge It is thus naturil to suppose 
that the hv driven nu leus is the Horn cf p sitne 
ele tn ity ir p sitne elictr n andogous tc the 
ni„itue ele tr n but differing from it in miss 
I let tncal theoiv shows th it tl e mass ot a given charge 
of tie tri itv lncrcises with the con entration ind the 
greater iru of the hydrogen nucleus would be 
leounttd f r if its si 7 c were much smaller than that 
of the clt tron Such a conclusion is supported by 
evidence htuntd from the studv of the close collisions 
ot t pvrticlcs with hydro p cn nuclei It is lound that 
the liydr igcn nucleus must lx of minute si/e of radius 
less than the clt tron which is usually supposed to he 
ah ut io ” tm also the experimental evidence is 
n t intonsi tent with the view that the hydrogen 
nuc leus m ly ic tually he much smaller than the electron 
While the gre iter miss ot the positive it im of electricity 
mn lx cxpl lined in this way wc are still left with the 
cnigmi why the two units of elcrtrnity should differ 
si mirhcdly m this rtsptct In the present statt of 
our knowledge it does not seem possil le to push this 
inquiry further or to discuss the problem of the 
rel ition of these two units 

We shall see that there is the strongest evidence 
that the lOms of matter are built up of these two 
elcctrcil units namely the ele tron and the hydrogen 
nude us or prot m as it is usu illy called when it forms 
pan of the structure ol any atom It is probable 
thit these two ire the fundimcntal and indivisible 
units whi h build up our universe but we may reserve 
in our mind the jxissibdity thit further inquiry may 
some diy show that these units are complex and 
div lsible mt levenm ire fundamental entities On the 
views wt have outlined the mass of the atom is the 
sum of the electrical misses of the individual charged 
units composing its structure and there is no need to 
assume thit any other kind of muss exists At the 
same time it is to be borne in mind that the actual 


mass of an atom may be somewhat less than the sum 
of the misses of component positive and negative 
electrons when in the free state On account of the 
very clc sc proximity of the charged units m the nucleus 
of an atom and the consequent disturbance of the 
electric and magnetic fields surrounding them such a 
decre ise of moss is to be. inticipited on gener il thco 
retical grounds 

We must now look hack agun to the earlier stages 
of the present epoch in c rdcr to true the development 
of our ideas on the drtuled structure of the atom 
Thit electrons as such were important constituents 
was clear by 1900 1 ut little r^Jftprogrrss followed 
until the pirt pliycd by the pc situ t charges was 
made clear New light was thrown on this subject by 
examining the deviation of a particles when they 
passed through the atoms of matter It was found 
that oc asicnilly a swift a particle was deflected from 
its rectilinear path through more thin a right angle 
by an encounter with a single atom In such a colhsion 
the laws of dynamics ordinarily ipplv tnd the relation 
between the velocities f the eelhding atoms before 
ind after collision arc cxictlv the sime as if the two 
eclldii n particles arc regarded as perfectly elastic 
sphtres ef minute dimensu ns It must however lc 
liorne in mind that in these itimu collisi ns there is 
no question of me chime il impa ts such as we observe 
with ordinary matter I he reaction between the two 
particles ceeurs through the mttrmcdiarv of the power 
lul electric fields that surround them Beautiful 
photogriphs illustrating the accuracy of these hws of 
collision 1 etween in a particle and an atom have been 
obt lined by Messrs Wilson Blackett and others 
whilt Mr Wils 1 has recently obt lined many striking 
illustrations of collisions lx tween two electrons Kc 
numbering the great kinetic energy of the » particle 
its deflexion through 1 hr„c m„lc in 1 single atomic 
cnecuntcr shows clearly tint very inttn e deflecting 
lcrccs exist inside the item It seemed cletr thit 
electric fields of the rtquircd mignitude could be 
obtained only if tl c main eh irge ot the atom were 
concentrated in a minute nucleus 1 rc m this arose 
the eonccpti in of the nuclc ir atom now so well known, 
m winch the heart of the atom is supp sed t> cons st 
of a minute but massive nucleus cirrying a positive 
charge of electricity and surrounded at a distonc e by 
the requisite number cf electrons to form a neutral 
atom 

A detailed study of the scattering of « particles it 
different angles, by Geiger and Marsdcn, showed that 
the results were in close accord with this theorv, and 
thit the intense electric fortes near the nucleus vaned 
according to the ordinary inverse square law In 
iddition the experiments allowed us to fix an upper 
limit for the dimensions of the nuc leus For a heavy 
itom like that of gold the radius of the nucleus if 
supposed to be spherical, was less than one thousandth 
of the radius of the complete atom surrounded by its 
tltctrons and certunly less than 4x10 11 cm All 
the atoms were found to show this nuclear structure, 
and an approximate estimate was made of the nuclear 
charge of different atoms This type of nuclear atom, 
based on direct experimental evidence, possesses some 
very simple properties It is obvious that the number 
of units of resultant positive charge in the nucleus 
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fixes tht number of the outer planetary electrons in 
the ncutnl atom In addition, since these outer 
electrons are in some way held in equilibrium by the 
attractive forces from the nucleus and, since wc are 
confident from general physical and chemical evidence 
tliat all atoms of any one element arc identical in their 
external structure it is clear that their arrangement 
and motion must be governed entirely by the magnitude 
of the nuclear charge Since the ordinary chemical 
and physical properties arc to he ascribed m only to 
the configuration and motion of the outer elec trons it 
follows tint the properties of in itom art defined b\ 
a whole number representing its nueltar ehirge It 
thus becomes of great importance to determine the 
value of this nuclear charge for the atoms of all the 
elements 

Data obtained from the scattering of 1 particles 
and also from the scattering of \ ray s by light elc mtnts 
indicated that the nuc lcar c h irge of an element w is 
numerically cquil to alxiut hall the atomic weight in 
terms ol hydrogen It was fairly clear from genual 
evidence tint the hydrogen nucleus hid a thirge one 
and tht helium nucleus (the a pirticle) a thir^c two 
At this stage mother discovery of n rtat import met 
provided 1 powerful method of attack on this problem 
The investigation by I aue on the diffi irti n of 
X riys h\ crvstals had shown defimtelv that A rays 
were clcctromignetic waves of much shorter wave 
length than light and the experiments of Sir William 
Bragg and W L Bragg had provided simple methods 
for study ing the spectra of 1 beam of \ rays It was 
found that the spectrum m general shows 1 continuous 
b ic kground on whie h is superimposed 1 speetrum of 
bright lines \t this stage II (1 J Moseley begin a 
research with the intention of deciding whether the 
properties of an element depended on its nucle ir charge 
rather than on its atomic weight as ordinarily supposed 
I ir this purpose the \ r iv spectr 1 emitted by a number 
of elements were examined and found to be all similar 
in type The frequency of a given line wis f nind to 
v iry very ne irly as the squ arc of a whole number which 
varied by unity in passing from ont element to the 
next Moseley identified this whole numlxr with the 
atomic, or ordinal number of the elements whe n arr enged 
in increasing order of atomic weight allow inre being 
made for the known anomalies in the periodic table and 
for certain gaps c orresponding to possible but missing 
elemtnts Tie concluded that the atomic number of 
an c lement w is a measure of its nuclear 1 harge and the 
correctness of this deduction has been recently venfiid 
bv C hadwick by direct experiments on the scattering of 
a particles Moseley s disc overy is of fundamental im 
portancc, for it not only fixes the number of elec trons in 
all the atoms but also shows conclusively that the pro 
pirtics of on atom, as had been surmised are d< termined 
not by its atomic weight but by its nuclear c harge A 
reletion of unexpected simplicity is thus found to hold 
between the elements No one could have anticipated 
that with few exceptions all atomic numbers between 
hydrogen 1, and uranium 92, would correspond to 
known elements The great power of Moseley s law in 
fixing the atomic number of an climtnt is well lllus 
trated by the recent discovery by Coster and Hevesy in 
Copenhagen of the missing element of atomic number 
73, which they have named “ hafnium ” 


Once the salitnt features of the structure of atoms 
hue been fixed and the numlxr of electrons known, 
the further study of the structure of the atom falls 
naturally into two great divisions one the arrangt 
mint of the outer electrons which controls the mam 
phvsii al and thtmual properties of in element and the 
other, the structure of the nucleus on whirh the mass 
and r idio u tiv ity of the atom depend On the nuelc ar 
theorv the hydrogen itom is of extreme simplicity , eon 
sisting of 1 singly chirgtd positive nucleus with only 
one itttndint electron The position ind motu ns of 
the single eltctron must iciount for the complicated 
opti al speetrum, and whatever physic il ind chemical 
properties ire to be attributed to the hvdrogcn itom 
Tht first definite att u k on the problem of the t lei tronic 
structure of the atom was made by Niels Bohr He 
saw t It irly that if t his simple constitution was assumed, 
it is impossible to u count for the spec trum of hydre gen 
cm the classical electrical theories hut thit a radical 
de paiturt from e xixtinc v lew s was nec cssiry I or this 
purpose he applied to the atom the tssenti il ide is of 
the quantum theory which hul been developed bv 
Planck for other purposes and had been found of great 
servict in explaining manv fundamental difficulties in 
other hr inches of science On Planck s theory, ridia 
fi n is emitted in definite units or quanta, in which 
the energy E of a radiation is equal to hv where v is the 
frequency of the radiation measured by the ordinary 
methods and h a umv ersal c onstant This quantum of 
radiation is not a definite fixed unit like tht atom of 
ilietnuty for its magnitude depends tn the frequency 
of the radiation hor example the tnergy of a 
quantum is smill for visible light but betimes lar„e 
for radiation of high fretpiency corresponding to the 
X ravs or the y ravs iron radium 
lime docs not allow me to discuss the undcrlung 
meaning of the quantum theory or the ditfii ultics con 
nectcd with it ( ertain aspec ts of the chfiic ulties were 
discussed in the presidential iddrcss before this \ssocia 
tion by Sir Oliver Lodge at Birmingham in 1913 It 
su dices to say that this theory has pros c cl if gre it s alue 
in several branches ol sett nee and is supported by a 
large mass ot dirtet experimental evidence 
In applying the quantum theory to the structure of 
the hydrogen atom Bohr supposed that the single 
electron could move in 1 number of stable 01 bits con 
trolled by the attractive forte of the nucleus, without 
losin B energy by radi ition The position and < h ar ic ter 
ol these orbits were defined by certain quantum re la 
tions depending on one or more whole numbers It 
w as assumed that radiation wias only emitted whe n the 
electron for some reason w os ti insftned from one stable 
1 1 bit to another ol low er energy In uc h a t ase it w as 

supposed that a homogeneous radiation wis emitted of 
frequent v v determined by the quantum rcl ation L hv 
where I* was the difference of the energy of the elec tron 
in the two orbits Some of these pos lblc orbits are 
circular, othirs elliptical with the nucltus as a focus, 
while il the change of moss ol the electron with \ clouty 
is taken into account tht orbits, as Somme rield showed, 
depend on two quantum numbers, and are not dosed, 
but consist of a niarlv elliptical orbit slowly rotating 
round thi nuileus In this way it is possible not only 
to account tor the senes relations between the bnght 
lines of the hydrogen spectrum, but also to explain the 
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fine structure of the lines and the very complicated 
changes observed when the radiating atoms are ex- 
posed in a strong magnetic or electric field Under 
ordinary conditions the electron in the hydrogen atom 
rotates m a circular orbit close to the nucleus, but if 
the atoms are excited by an electric discharge or other 
suitable method, the electron may be displaced and 
occupy any one of the st ible positions specified by the 
theory In a radiating gas giving the complete 
hvdrogtn spectrum there will be present many different 
kinds of hydrogen atoms, in each of which the electron 
describes one of the possible orbits specified by the 
theory On this view it is seen that the variety of 
modes of vibration of the hydrogen atom is ascribed, 
not to complexity of the structure of the atom, but to 
the variety of stable orbits which an electron may 
occupy relative to the nucleus This novel theory of 
the origin of spec tra h is been dev eloped so as to apply 
not to hy drogen alone but to all the elements, and has 
been instrumental m throwing a flood of light on the 
relations and origin of tliur spectra both X ray and 
optic al Tht inform ition thus g lined has been applied 
by Bohr to determine the distribution of the electrons 
round the nucleus of any atom The problem is ob 
viously much less compile ited for hydrogen than for a 
heav y atom, where each of the large number of electrons 
present acts on the other and where the orbits described 
arc much more intricate than the orbit of the single 
electron in hydrogen Notwithstindmg the great difti 
cultics of such a complicated system of electrons in 
motion it has been possible to fix the quantum numbers 
that characterise the motion of each electron, and to 
form at any rate a rough idea of the character of the 
orbit 

These planet try electrons divide themselves up into 
groups ucordmg as their orbits are charat tensed by 
one or more equal quantum numbers Without going 
into dctul 1 few examples may be given to illustrate 
the conclusions which have been reached As we have 
seen the first elcmtnt, hydrogen, has a nuclear charge of 
x and r eltctron , the second helium has t charge 2 and 
2 electrons moving in coupled orbits on the detailed 
nature of which there is still some uncertainty These 
two electrons form a definite group known is the K 
group which is common to all the elements except 
hydrogen hor increising nuclear charge the K group 
of electrons retains its charutcnstics but moves with 
increasing speed and approac hes closer to the nucleus 
As wc p iss from helium of atomic number 2 to neon, 
number 10 a new group of elec trons is added consisting 
of two sub groups, each of four electrons, together 
called the I group This L group appears m all atoms 
of higher atomic number, and as in the case of the K 
group, the speed of motion of the electrons increases, 
and the size of their orbits diminishes with the atomic 
number When once the T group has been completed 
a new and still more complicated M group of electrons 
begins forming outside, it, and a similar process goes on 
until uranium, which has the highest atomic number, is 
reached 

It may be of interest to try to visualise the concep 
tion of the atom we have so far reached by taking for 
illustration the heaviest atom, uranium At the centre 
of the atom is a mmute nucleus surrounded by a 
swirling group of 92 electrons, all in motion in definite 


orhits, and occupying but by no means filling a volume 
very large compared with that of the nucleus Some 
of the electrons describe nearly circular orbits round 
the nucleus , others, orbits of a more elliptical shape 
with axes rotating rapidly round the nucleus The 
motion of the electrons in the different groups is not 
necessarily confined to a definite region of tne atom, 
but the electrons of one group may penetrate deeply 
into the region mainly occupied by another group, 
thus giving a type of inter-connexion or coupling 
between the various groups flie maximum speed of 
any electron depends on the closeness of the approach 
to the nucleus, but the outermost electron will have a 
minimum speed of more than 1000 kilometres per 
second, while the innermost K electrons have an 
average speed of more than 150,000 kilometres per 
second, or half the speed of hght When we visualise 
the extraordinary complexity of the electromc system 
wc may be surprised that it has been possible to find 
any order in the apparent medlcv of motions 
In reaching these conclusions, which we owe largely 
to Prof Bohr and his co workers, every available kind 
of data about the different atoms has been taken into 
consideration A study of the X rav spectra, m par- 
ticulur affords information of great value as to the 
arrangement of the vanous groups in the atom, while 
the optical spectrum and general chemical properties 
are of great importance m deciding the arrangements 
of the superfinal electrons While the solution of the 
grouping of the electrons proposed bv Bohr has been 
assisted by considerations of this kind it is not empirical 
in charaiter, but has been largely based on general 
theoretical considerations of the orbits of electrons that 
are physically possible on the generalised quantum 
theory The real problem involved mav lie illustrated 
m the follow mg way Suppose the gold nucleus be 
in some wav stripped of its attendant seventy nine 
electrons and that the atom is reconstituted by the 
successive addition of 1 ltctrons one by one According 
to Bohr, the atom will he reorganised in one way only, 
and one group after another will successively form and 
be filled up in the m inner outlined The nucleus atom 
has often ban likened to a solar system where the sun 
corresponds to the nucleus and the planets to the 
electrons I he analogy, however must not be pressed 
too far Suppose, for example, we imagined that some 
large and swift celestial visitor traverses and escapes 
from our solar system without any catastrophe to itself 
or the planets There will inevitably result pc rmanent 
ch uiges in the lengths of the month and year, and our 
sy stem will never return to its original state ( ontrast 
this with the effect of shooting an electron or n-particle 
through the electronic structure of the atom The 
motion of many of the electrons will be disturbed by 
its passage, and in special cases an electron may be 
removed from its orbit and hurled out of its atomic 
svstem In a short tune another electron will fall into 
the vacant place from one of the outer groups, and this 
vacant place in turn will be filled up, and so on until 
the atom is again reorganised In all cases the final 
state of the electromc system is the same as m the 
beginning This illustration also serves to indicate 
the origin of the X-rays excited in the atom, for these 
arise in the process of re formation of an atom from 
which an electron has been ejected, and the radiation 
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of highest frequency arises when the electron is removed 
from the K group 

It is. possibly too soon to express a final opmion on 
the accuracy of this theory which defines the outer 
structure of the atom, but there can be no doubt that 
it constitutes a great advance Not only does it offer 
a general explanation of the optical and X ray spectra 
of the atom, but it accounts in detail for many of the 
most characteristic features of the periodic law of 
Mendel&ff It gives us for the first time a clear idea 
of the reason for the appearance in the family of 
elements of groups of consecutive elements with similar 
chemical properties, such as the groups analogous to 
the iron group and the unique group of rare earths 
The theory of Bohr, like all living theories, has not 
only correlated a multitude of isolated facts known 
about the atom, but has shown its power to predict 
new relations which can be verified by experiment 
1 or example, the theory predicted the relations which 
must subsist between the Rydberg constants of the 
arc and spark spectra, and generally between all the 
successive optical spectra of an element, a prediction 
so strikingly confirmed by Paschen s work on the 
spectrum of doubly ionised aluminium and Fowlers 
work on the spectrum of trebly ionised silicon F uully 
it predicted with such great confidence the < hemic il 
properties of the miskmg element, number 72 that it 
gave the necessary incentive for its recent discover) 

While the progress of our knowledge of the outer 
structure of atoms has been much more rapid than 
could have been anticipated, we clearly see that only 
a lieginning has been made on this great problem, and 
that an enormous amount of work is still required 
before we can hope to form anything like a complete 
picture even of the outer structure of the atom We 
may be c onfident that the mam features of the structure 
arc clear but in a problem of such great complexity 
progress in detail must of necessity be difficult and 
slow 

We hue not so far referred to the very difficult 
question of the explanation on this theory of the 
chemical combination of atoms In fact, as )Ct the 
theory has scarcely concerned itself with molecular 
structure On the chemical side, however, certun 
advances have already been made, notably by O N 
Lewis, Kosscl, and Langmuir, in the interpretation of 
the chemical evidence by the idea of shared electrons 
which play a part in the electronic structure of two 
combined atoms There can be little doubt that the 
next decade will see an intensified attack by physicists 
and chemists on this very important but undoubtedly 
very complicated question 

Before leaving this subject, it may be of interest to 
refer to certain points in Bohr’s theory of a more 
philosophical nature It is seen that the orbits and 
energies of the various groups of electrons can be 
specified by certain quantum numbers, and the nature 
of the radiation associated with a change of orbit can 
be defined But at the same time we cannot explain 
why these orbits are alone permissible under normal 
conditions, or understand the mechanism by which 
radiation is emitted It may be quite possible to 
formulate accurately the energy relation of the electrons 
in the atom on a simple theory, and to explain in 
considerable detail all the properties of an atom, 


without any clear understanding of the underlying 
processes which lead to these results It is natural to 
hope that with advance of knowledge we may be able 
to grasp the details of the process which leads to the 
emission of radiation, and to understand why the orbits 
of the electrons in the atom are defined by the quantum 
relations Some however, are inclined to take the 
view that m the present state of knowledge it may be 
quite impossible in the nature of thmgs to form that 
detailed picture m space and time of successive events 
that we have been accustomed to consider os so im- 
portant a part of a complete theory The atom is 
naturally the most fundamental structure presented 
to us Its properties must explain the properties of 
all more complicated structures, mrludmg matter in 
bulk but we may not, therefore, be justified in expect 
ing that its processes can be explained in terms of 
concepts derived entirely from a study of molar 
properties I he atomic processes involved maj be so 
fundamental that a complete understanding may be 
denied, us It is early yet to be pessimistic on this 
question, for we may hope that our difficulties m ly any 
day be resoh cd by further discoveries 
We must now turn our attention to that new and 
comparatively unexplored territory, the nucleus of 
the atom In a discussion on the structure of the 
atom ten years ago ui answer to a question on the 
structure of the nurleus I was nsh enough to say 
that it was a problem that might well lie left to the 
next generation for at that time there seemed to be 
few obvious methods of attack to throw light on its 
ronstitution While much more progress has been 
m ide than ippeared possible at th it time, the problem 
of the structure of the nucleus is inherently more 
difficult than the allied problem already c onsidered of 
the structure of the outer atom, whert we have a 
wcilth of information obtained from the study of 
light and X rav spectra and from the c hemical pro 
pertu s to test the accuracy of our theoro 
In the case of the nucleus, we know its resultant 
charge, fixed by Moseleys law, and its mass which is 
very nearly equal to the mass of the whole atom, 
since the mass of the planetary elections is relatively 
very small and may for most purposes lie neglected 
We know that the nurleus is of sue minute compared 
with that of the whole atom, and can with some con- 
fidence set a maximum limit to its sue The study 
of radioactive Ixxhcs has provided us with very valu- 
able information on the structure of the nucleus, for 
we know that the a and fi partic les must lie expelled 
from it, and there is strong evidence that the very 
penetrating y rays represent modes of vibration of 
the electrons contained in its structure In the long 
senes of transformations which occur in the uranium 
atom eight a particles are emitted and six electrons, 
and it seems clear that the nucleus of a heaw atom 
is built up, in part at least, of helium nuclei and 
electrons It is natural to suppose that many of the 
ordinary stable atoms are constituted in a similar way 
It is a matter of remark that no indication has been 
obtained that the lightest nucleus, namely that of 
hydrogen, is liberated in these transformations, where the 
processes occurring are of so fundamental a character 
At the same tune, it is evident that the hydrogen 
nucleus must be a unit m the structure of some atoms, 
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and this his been confirmed by direct experiment 
Dr ( hadwi k ind I havi observed that swift hydrogen 
nuclei ire rthased from the elements lioron nitrogen 
fluorine sidium iluminium and ph isphorus when 
thi v ire Immb irdtd 1 \ sw tft i p irtides and there is 
little n m fir dmbt Ihit these hydro„en nu lei form 
an esscntul pirl of the nu k ir strueture lhc speed 
of ejt ti n if these nu lu depends on the \elouty 
of the i pirtide and on the element bombarded It 
is of interest to note thit the hydrogen nuclei are 
liber ited in ill dire tuns but the speed in the bick 
wird dire tion is ilways some whit less than m the 
dire etion of the a p irtiele Such a result lcrtivcs a 
simple cxplinitnn if we suppose that the hy driven 
nuelei ire not built into the mun nucleus but exist 
as satellites pnhtbly in motion r und a centrtl core 
The re i in 1 e no doubt that b mbardment by 
a p irtiele Ins effeeted a lentible disintegration of 
the nuclei of this group of elements It is sigmfic int 
that the hlicrition of hydr gen nut lei only o curs in 
elements of c dd itomic number namely, 5 7 9 ir 13 
n; the elements of e\cn number appemn ft quite un 
affec ted 1 >r a e illision of in a pirtielc to be effectiv e 
it must either pass ilose to the nucleus or actually 
pern trite its structure The chance cf this is ex 
ccssiv 1) smill n aciount ot the minute sue of the 
nu leus T r example although tich individual 
a particle will p iss thr jugh the outer structure of more 
thin 100000 it ms if aluminium in its pith it is 
only ibout urn 1 partuk in a million that gets dose 
enough to the nucleus to effect the liberation of its 
hydrogen s itellite 

This irtifi 1 il disintegration of elements by a particles 
takes pi 1 1 inly m a minute scalt and its observation 
has only ban pissiblc by the ciunting of individual 
swnft hydrogen nu lei by the scintillations thiy produce 
m zinc sulphide 

These experiments suggest that the hydrogen nucleus 
or proton must be one of the fundamental units which 
build up 1 nudeus ind it seems highly probable that 
the helium nudeus is a secondary building unit com 
posed of the very disc uni m of four pr tons and two 
electrons I he view th it the nuclti of all ate ms are 
ultira itely budt up of protc ns of mass nearly one and 
of electrons has been strongly supported and extended 
by the study f isotopes It was early observed tint 
some of the radio 1 tiv e elements which showed distimt 
radioa ti\e pnpcrties were chemicilly so alike that 
it w is imp i ible t > effee t the ir separ ition when mixed 
togethei Sunil ir dements of this kind were ealled 

is t pcs by S ddy since they appeared to occupy 
the sime pin m the periodic tabic tor example a 
number if ndi 1 rive ckments in the uranium and 
thorium senes have been fiund to hive physical and 
chemical pr parties uknti al with those of ordinary 
lead but yet to have atomn weights diffenng from 
ordinary lead and also distinctive radioactive pro 
pertiis The nu lear theory if the vtom offers at 
once a simple lnterprctatu n of the rtlation between 
isotopic elements Since the chemical properties of 
an element ire controlled by its nudear charge and 
little influenced b\ its mass isotopes must correspond 
to atf ms with the same nuclear < large but of different 
nuclear mass Such a view also offers a simple 
explan ition why the radioaetive isotopes show different 


radioactive properties for it is to be anticipated that 
the stability of a nudeus will be much influenced by 
its mass and irrangement 

Our knowledge of isotopes has been widely extended 
in the last few years by Aston who has devised an 
accurate direct nuthod for showing the presence of 
isott pes m the ordinary elements He has found that 
sc me of the eltmcnts are pure — * t consist of atoms 
of identical mass — while others contain a mixture of 
two or more isotopes In the ease of the isotopic 
elements the atomic mass us ordininly measured by 
the i hemist is a mean value depending on the atomic 
masses of the individual isotipes and their relative 
abundance 1 htsc inv cstigations hav e not only shown 
dearly that the number of distinct species of atoms is 
much greater than was supposed but have also brought 
out a relation bttwtcn the elements of greit interest 
and import ince The atomic masses of the isotopes 
of most of the elements examined hive hetn found 
to an a curacy of about one in a thousand to lie 
whole numbers m terms of oxygen 16 This indicates 
thit the nudei arc ultimately built up of protons of 
miss very nearly 1 ind of elc tr ns It is natural 
to suppose thit this building unit is the hydrogen 
nucleus but that its vverage miss m the complex 
nucleus is simcwh it less than its m iss in the free state 
owing to the dost picking of the Lharged units in the 
nudear structure We have already seen that the 
helium nucleus of m iss 4 is probably 1 second try unit 
ol greit importance in the building up of many itoms 
ind it may be that other simple cimbinitions of 
protons and electrons of mass 2 and 3 occur in the 
nudeus but these have not been observed in the frte 
state 

While the mass of the majority ( 1 the isotopes are 
nearly whole numbers certain cists have been observed 
by Aston where this rule is slightly departed from 
Such variations in mass may ultimately prove of great 
importance in throwin„ light c n the arrangement and 
closeness of packing of the protons ind electrons and 
for this re won it is to be hoped that it m ly soon prove 
pissible to comp ire atomic masses of the elements 
with mu h greater pre lsion ev t n than it pri sent 

While wc may be e mfident that the pre ton and thi 
electron ire the ultim itc units which take put m the 
building up of all nude) ind mn deduce with some 
eertimty the number of protons and clectrcns in the 
nudei ot ill atoms we have little if iny information 
on the distribution of these units in the itom or on 
the nature e f the for es that h Id them in equilibrium 
While it is knowrt that the liw of the inverse square 
holds for the electrical forces some distance from the 
nucltus it seems ccrtun that this liw breaks down 
inside the nucleus A detailed study of the colhsions 
letween a particles and hydrogen atoms where the 
nudei approach very disc to each other shows that 
the fortes between nuclei increase ultimately much 
more rapidly th in is to be expet ted from the law of the 
inverse square and it may be that new and unexpected 
forces may come into importance it the very small 
distances separating the protons and electrons in the 
nudeus Until we gam more information on the 
nature and liw of variation of the forces inside the 
nudeus further progress on the detailed structure of 
the nucleus may be difficult At the same time, there 
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arc still a number of hopeful directions in wlmh an 
attack may be made on this most difficult of problems 
A detailed study of the v rajs from radioactive bodies 
may be expected to yield information as to the motion 
of the elec trons inside the nucleus, and it may be as 
Ellis has suggested tliat quantum has art operative 
inside as well as outside the nucleus From a study 
of the relative proportions of the elements in the 
earths crust Harkins has shown that elements of 
even atomic number are much more abundant than 
elements of odd number suggesting a marked difference 
of stability in these two chsses of elements It seems 
probable that any process of stellar evolution must be 
intim ately c onnccted with the budding up of complex 
nuclei from simpler ones and its study may thus bt 
expected to throw much light on the evolution of the 
elements 

The nucleus of a heavy atom is und jubtcdly a vei> 
comph attd svstem, and in a sense a wcrld ol its nvn 
little if at all influenced by the ordin iry physical and 
chemical agencies at our command When we consider 
the mass of a nucleus compared with its volume it seems 
certain that its densitv is many billions of times tint 
of our heaviest element Yet if we could form a 
magnified picture of the nucleus wt should expect tli it 
it would show a discontinuous stru turt occupied but 
not filled by the minute building units the pre tons and 
elc trons m ceaseless rapid motion controlled by their 
mutual foiccs 

Before leaving this subject it is dcsinble to say 1 
few w irds on the important question of the energv 
relations involved in the formation ind dismtc n r ition 
of atimi nuclei first opened up by the studv of 
radio u tiv ity I or ex imple it is wc 11 known that the 
total evolution of energv during the complete disinte 
gratnn of one gram of radium is manv millions cf 
times r niter than in the complete combusticn of an 
equal weight of coal It is known tint ths cn r„> is 
initially mostly emitted in the kinetic form of swift x 
ind /ipirticlcs and the energv of motion of these 
b dies is ultn lately converted into heal when thev 
are stopped by matter Since it is l chivcl tint the 
ridioictive elements are milogius in stru tui to 
the oidiniry in ictivc elements tl e ldcintturilh 1 sc 
tint the atoms ef all the elements contained 1 si lilir 
con entration of energv which would lx iv ulihlc for 
use if onl\ some simple method could lie diseovcrcd of 
promoting md controlling their disintegration Ihis 
possibility ot obtaining new and cheap sources ef 
energy for practical purposes was naturally in nllunn^ 
prospect to the lay ind sc ic ntific man alike It is quite 
true that if we were able to lnsten the ladioi tive 
pre cesses m uranium ind thorium so that the whole 
cycle of their disintegration could bt confined to 1 few 
day s inste id of being spread ov tr t hou mds 1 f millions 
of years these elements would provide very convenient 
sourees of energy on 1 sufhc ic nt sc Uc to be of consider 
able praeticd importance Unfortunately although 
many experiments have been tried there is no evidence 
that the rate of disintegration of these elements tan 
he altered m the slightest degret by the most powerful 
laboratory agencies With me rease in our knowledge 
of atomic structure there has been a gradual change of 
our point of view on this important question and theie 
is by no means the same certainty to day as a decade 


ago that the atoms of an element contain hidden stores 
ot energy It may be worth while to spend a ftw 
minutes m discussing the reason for this change in 
outlook this cm best Ik. illustritcd by considering 
an interesting malo ft y between the tiansformation of 
1 ndioactivc nucleus ind the changes in the electron 
arrangement ot in ordin iry itom It is now well 
known that it is pc ssiblc by means of clcctrc n bombard 
mint or by appropriate radi ition to excite in atom in 
such a wav that one of its suptrficul electrons is dis 
pi iced fr m its ordin irv sta! Ic pcsiticn to mother 
tcmporinly stillc position further removed from the 
nucleus This tleetron in course of time falls back into 
its old position, and Us potentid energy is converted 
mto radiation m the process 1 here is some re ison for 
believing that the electron has 1 definite average life in 
the displaced position and that the clunec of its return 
to its origin il position is governed by the laws of prob 
alility In some respects an excited atom of this 
kind is thus on Unions to a ridio active atom but of 
ecursc the energy released in the disintegration of a 
nucleus is of in entire 1\ diffeient order of magnitude 
fr m tie energv released by return of the electron in 
tl c excited ate m It in ty be that the elements 
uianium and thonum represent the ole survivals m 
the 1 irth to div of types of elements that were common 
inti c lcng distant i B cs when the atoms now composing 
the euth were in ourse of formation A frietion of 
the atoms of ur imum ind thonum formed at th it time 
lms survived vtr the long interval on aceount of their 
very slow r ite of transform ition II is thus possible to 
regird these atoms is li ivm„ not yet completed the 
cycle of changes whieh the ordinary atoms hive long 
m c pissed through and that the atoms are still in the 
ex ittd state where the nuele ir units have not yet 
arringed themselves m positions of ultimate cquili 
bnum hut still h iv e a surplus of energy which tan only 
be released in the form of the eharietensti radiation 
from a live matter On su h a view the presence of 
a stc re of energv reach tor release is not a piopertv of 
ill iloms lut onh ot 1 sp nl <hss of itims like the 
r idi 1 tiv e itc ins whi h h iv e n it yet rta lied the fan il 
st ite for iquihl rium 

It miv be urged tl it the irtifi ul di integration of 
c ertun elements hy hmibirdmint with swift 1 pirti les 
gives Ufimtecvidin eof 1 t re jf energv m some r f the 
ordinary elements f 1 it is known tt it 1 few of the 
1 \dr gen nuclei rcleised from aluminium for ex in pie, 
ire expellt I with su h swiftness tint the p irti le has a 
„i iter mint lull encr^; than the n pirti le which 
msc tlcir lilcrition Unfortunately it is very 
hlh ult to give a definite answt on this point until we 
know moie t the det uls of this dismte p iation 
On the other hind mother method ol attich on 
thi juestion has lieeome important during the last 
few years based on the comparison of the relative 
mi s f the elements I his new point of view c m 
1 est I e illustrated l>\ a omparison of the itomic 
masses of hydrogen dnd helium As we have seen it 
seems aery probable that helium is not in ultimate unit 
m the structure of nurlu but is a very close combina 
lion of four hvdrogen nuclei and two electrons The 
mass of the helium nucleus 4 00 in terms of O-16 is 
considerilh less than the mass, 4 03, of four hydrogen 
nuc lei On modern a lews there is Mieved to be a very 
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close connexion between mass and energy and this loss 
m mass m the sjmthesis of the helium nucleus from 
hydrogen nuclei indicates that a large amount of energy 
in the form of radiation has been released in the building 
of the helium nucleus from its components It is easy 
to calculate from this loss of mass that the energy set 
free m forming one gram of helium is large even com 
pared with that liberated in the total disintegration 
of one gram of radium hor example calculation 
shows that the energy released in the formation of one 
pound of helium gas is equivalent to the energy emitted 
in the complete combustion of about eight thousand 
tons of pure carbon It has been suggested by Edding 
ton and Pcmn that it is mainlv to this source of energy 
that we must look to maintain the heat tmission of the 
sun and hot stars over long periods of time C alcula 
tions of the loss of heat from the sun show that this 
synthesis of helium need only take place slowly in order 
to maintain the present rite of radiation for periods 
of the order of one thousand million years It must 
be acknowledged that these arguments are somewhat 
speculative in character for no certain experimental 
evidence lias >et been obtained that helium can be 
formed from hydrogen 

The evidence cf the slow rate of stellar evolution 
however certainlv indicates that the synthesis of 
helium and perhaps other elements of higher atomic 
weight may take pi icc slowly in the interior of hot 
stars While in the electric dis harge through hydrogen 
at low pressure we can eisily reproduce the conditions 
of the interior of the hottest star so fir as regards the 
energy of motion of the electrons and hydrogen nuclei 
we cannot hope to reproduce that enormous density of 
radution which must exist in the interior of a giant 
star For this and other reasons it may be very difficult, 
or even impossible to produce helium from hydrogen 
under laboratory conditions 

If this view of the great heat emission in the forma 
tion of hclum be correct it is dear that the helium 
nucleus is the most st il le of all m clei for an amount 
of energy orresponding to three ir f ur 1 particles 
would be required to disrupt it into its components 
In addition since the m iss of the proton m nuclei is 
nearly 1 000 instead c f its mass 1 0072 in the free state 
it follows that much more energy must be put into the 
atom than will be hi eritcd by its disintegration into 
its ultimate units At the same time if we consider 
an atom of oxygen which mav be supposed to be built 
up of four helium nuclei as sc cond ary units the change 
of mass if any in its synthesis from already formed 
helium nuclei is so small that we cannot yet be certain 
whetl er there will lx. a gain or loss of energy by its dis 
integration into helium n iclci but in anv case we are 
certain that the magnitude of the energy will be much 
less than for the synthesis of helium from hydrogen 
Our lnformatu n on tl is subject of energy changes in 
the formation or disintegration of atoms in general 
is as yet too uncertain and speculative to give 
any decided opinion on future possibilities in this 
direction but I have endeavoured to outline some of 
the mam arguments which should be taken into 
account 

I must now bring to an end my survey I am afraid 
all too brief and inadequate of this great period of 
advance in physical science In the short tunc at my 


disposal it has been impossible for me even if I had the 
knowledge to refer to the great advances made during 
the period under consideration m all branches of pure 
and applied science I am well aware that m some 
departments the progress made may justly compare 
with that of my own subject In these great additions 
to our knowledge of the structure of matter every 
civilised nation has taken an active part but we may 
be justly proud that Great Britain has made many 
fundamental contributions With this country I must 
properly include the Dominions overseas for they 
have not been behindhand in their contributions to 
this new knowledge It is I am sure a matter of 
pride to this country that the scientific men of the 
Dominions have been responsible for some of the most 
fundamental discoveries of this epoch particularly m 
radioactivity 

This tide of advance was continuous from 1896, but 
there was an inevitable blackening during the War 
It is a matter of good omen that in the last few years, 
the old rate of progress has not only been maintained 
but even intensified and there appears to be no obvious 
sign that this period of great advances has come to an 
end There has never been a time when the enthusiasm 
of the scientific workers was greater or when there was 
a more hopeful feeling that great advances were 
imminent This feeling is no doubt m part due to the 
great improvement during this epoch of the technical 
methods of attack for problems that at one time 
seemed unattackablc arc now seen to be likely to fall 
before the new methods In the mam the epoch under 
consideration has been an age of experiment where 
the experimenter has been the pioneer m the attack 
on new problems At the same time it has been also 
an age of bold ideas m theory as the quantum theory 
and the theon of relativity so well illustrate 

I feel it is a great privilege to have witnessed this 
period which may almost be termed the renaissance 
of physics It has been of extraordinary intellectual 
interest to watch the gradual unfolding of new ideas 
and the cver-i hanging methods of attack on difficult 
problems It his been of great interest too to note 
the comparative simplicity of the ideas that have 
ultimately emerged hor example no one could have 
anticipated that the general relation between the 
elemtnts would prove to be of so simple a character as 
wc now believe it to be It is an illustration of the fact 
that Nature appears to work in a simple way and that 
the more fundamental the problem, often the simpler 
are the conceptions needed for its explanation The 
rapidity and certitude of the advance in this epoch 
have largely depended on the fact that it has been 
possible to devise experiments so that few variables 
were involved h or example the study of the structure 
of the atom has been much facilitated by the possibility 
of examining the effects due to a single atom of matter, 
or as in radioactivity or X rays, of studying processes 
going on m the individual atom which were quite 
uninfluenced by external conditions 

In watching the rapidity of this tide of advance in 
physics I have become more and more impressed by 
the power of the scientific method of extending our 
knowledge of Nature Lxperunent, directed by the 
disciplined imagination either of an individual or still 
better, of a group of individuals of varied mental 
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outlook u able to achieve results which far transc end the 
ima gination alone of the greatest natural philosopher 
Experiment without imagination or imagination with 
out recourse to experiment can accomplish little 
but for effect ve progress a happy blend of these two 
powers is necessary The unknown appears as a dense 
mist before the eyes of men In penetrating this 
obscurity we cannot mvoke the aid of supermen but 
must depend on the combined efforts of a number of 
adequately trained ordinary men of scientific imagina 
tion Fach m his own special field of inquiry is enabled 
by the scientific method to penetrate a short distance 
and his work reacts upon and influences the whole body 
of other workers From time to time there arises in 
illuminating conception based on accumulated know 
ledge which lights up a large region ind shows the 
connexion between these individual efforts so that a 
general advance follows The attack begins anew on 
a wider front and often with improved technical 
weapons The ronceptnn which led to this advance 
often appears simple and obvious when once it has 
been put forwird This is a common experience and 
the scientific man often feels a sense of disappointment 
that he himself had not foreseen a development which 
ultimately seems so dear and inevit ible 
The intellectual interest due to the ripid growth of 
science to day cannot fail to act as a stimulus ti young 
men tojuinin scientific investigation In everv branc h 
of s lence thtre arc numerous problems of fun iamcntal 
mtercst and importance which aw ut solutioi We 
may confidently predict an accelerated rate of progress 
of scientific discovery beneficial to mankind crtainly 
in a material but possibly even m ire so in an intollc t lal 
sense In order to obtain the best results certain 
conditions must however be fulfilled It is necessary 
that our universities and other specific institutions 


should be liberally supported so as not only to be in 
a position to train adequately young investigators of 
promise but also to serve themselves as active centres 
of researc h At the same tune there must be a reason 
ible competence for those who have shown a capacity 
for original investigation Not least peace throughout 
the civilised world is as important for rapid scientific 
development as for general commercial prosperity 
Indeed science is truly international and for progress 
in many directions the co operation of nations is as 
essential as the co operation of individuals Science, 
no less than industry desires a stability not vet achieved 
m world conditi ms 

There is an error far toe prevalent to day that science 
progresses by the demolition of former well established 
theories Such is very rarely the c asc For example 
it is often stated that Einsteins general theory of 
relativity has overthrown the work of Newton on 
gravitation No statement could be further from the 
truth Their works m fact are scarcely comparable 
for they deal with different fields of thought So far 
as the work of Finstein is relevant to that of Newton, 
it is simply a generalisation and broadening of its basis 
in fact a typical case of mathematical and physical 
devebpment In general a greit principle is not 
discarded but so modified that it rests on a broader 
and more stable basis 

It is clear that the splendid period of scientific 
ictivity which we have here reviewtd owes much of its 
success and rntelle tuil appeal to the labours of those 
great men in the post who wisely laid the sure founda 
tions on whi h the s lentific worker budd t> day or 
to quote from the w rds inscnl ed m the dome of the 
National Gallery I he works of those who h iv e stood 
th test of ages have a claim to that respect and 
vener ition to whu hmm dem can pretend 


Scientific Problems and Progress 1 

Summaries of Addresses of Presiiints of Sections of British Association 


The Origin o* Spectra 

'T'HE focus of Prof McLennan s remarks in his pre 
*■ sidcntial address to Section A (Mathematics and 
Physics) to 1 « delivered on September 17 is Bohr s 
theiry of the ongin of radiation and of atomic structure 
1 vidence in support of the theory is drawn largely 
from recent researches on the spectra of the dements 
Among the subjects discussed are the significance 
of the fine structure of the spectral lmes of hydrogen 
and the recent attempts to devise a model of the 
helium atom capable of accounting for the character 
istics of the helium spectrum 
In dealing with the question of the genesis of atoms 
of various types, illustrations are given of the view 
recently put forward by Bohr that the fundamental 

E recess that must apply consists in the successive 
mding of electrons by a nucleus originally naked 
Bohr’s scheme of electronic orbits for the atoms of 
different elements provides a means of establishing a 

* All tfa« prMdentml addnM* art publ ih*d n fall n Tht Arfvtnct 
m *°t Scimct 19*3 (London John MonmyX 


connexion between specti il senes formulae of different 
types and the energy levels in atoms and also of 
deducing the valuts of resonance and ionisation 
potentials hitherto undetermined for a number of 
elements Special attrition is paid to the elements 
of the lead tin and chromium manganese groups 

A number of illustrations are given of the Kossel 
Sommerfeld Displacement Law and the importance 
of the recent work of Fowler and of laschen in this 
connexion is empliasised Spec trost opic data recently 
obtained that are likely to lead to extensions of this 
w irk are also discussed 

In dealing With the magnetic properties of certain 
contiguous elements anomabes are referred to that 
apparently do not find so ready an explanation with 
Bohrs scheme of electronic orbits for the atoms of 
successive elements as the Kossel Sommerfeld Dis 
placement Law Reference is also made to the pnn 
ciple of quantisation in space recently brought into 
prominence by the interesting experiments of Gerlach 
and Stem and by the work of R W Wood and Ellett 
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This latter, it will be recalled deals with the power 
possessed bv weak magnetic fields of modifying the 
capability sliown by the \apours of mercury and sodium 
of polarising ridi ition sc itlcred by them 

Ihe idial atic hvpr thesis enunenUd ly Threnfest 
is discussed end also the use of this principle in con 
jun ti in with the qu mtum theory in cluudatin e 
7e( man effects of the n rmiltype Reference is made 
as well t> the interesting and su„gestivc attempts if 
Ilusenlurg tnd Sommcrfdd to find in a development 
of the qu intum theory an explan ition of the anomalous 
Zeeman tffut exhibited by certain classes of sptctril 
lines In this application of the quantum theory it 
is assume l th it the doublet separations characteristic 
of scrits such as those of the arc spectra of the alkali 
elements arc in re ility /ecm in sep ir itions produced by 
mtra itomic magnetic fields In conclusion thire ire 
illustr itions of the magnitude of such intri atomic 
magnetn fields ind a dis< ussion of some of the difti 
eultics rused by Heisenberg and Sommerfelds theory 
and of s ime objee tions m the w ly ol its immediate 
and gcneril 1 apt met 

Physical Chlmistry of Surfaces 

Tut subjects dealt with by Prof T G Donnan in 
his address to Sccti »n H (( hemistrv) are principally 
milecular iricnUtion ind moleculir dimensions at 
surfacts ind in surta films molttular concentration 
at surfaces ind its effi t on surface tension electrical 
pjtential difierenccs it surfaces stabilities of foams, 
oil suspensions lyophol it hydrosols and oil emulsions 
The surf 11 < especially considered are the liqu d gas 
ind liquid liqu d surf ices 1 he researches of W B 
Hirdv have led to the conception of surface layers 
of orunted molecules is the result of unsymmetrical 
hcldsoft tcc surr undingm ltcults due to the presence 
of nine it ms r itomic gr mps The views of Hardy 
hive been ( on finned by the work of W D Harkins 
and his lollilxr iters 

Ihe studv of ummolecular surf we layers of insoluble 
substanus on the surface of witer mitutcd by the 
liti 1 ird Ravlcigh md developed by II Decaux and 
A M irccl n has led in the hands of 1 I angmuir and 
N K \dim to the determination et moleculir and 
itrinic d mensions Urtun recent investigations by 
X riy meth ds hive an interesting beanng on these 
results 

Lmm ileiuhr livers miy also be formed by the 
adsiipt n f vapours on li pud and solid surfaces 
Dissolved substinccs whuh lower the surfice tension 
of a gi lquid or li |U d li pud inter! ice concentrate 
at the sc interf ices Do they form unimolei ular layers ? 

ricctric pi tin till d ftircmis exist at the gas liquid 
liquid liquid and s< lid liquid interfaces ihese 
potential differences ire alfe tid 1\ surface active 
substinres by nns eoll dll mi ellcs eti The 
potential differences determine the stibilities of oil 
suspensions and lyophobic hydrosols The cntnal 
potential differences ind the riUc il zone of potential 
difference are of importance in such cases 

The form ition of lonccntritcd surface layirs and 
surface films plays an important role in the production 
and stabilisation of emulsions Surface actions are 
of importance m biological phenomena The existence 


and activity of the living organism arc dynamic and 
depend on an environment which is not in equilibrium 
1 he livin^ organism is un individual Further progress 
will depend on the study of the particular actions of 
individuals rather than the averige behaviour of 
crowds 

1 volution ai Paleontology 
Thl presidential address by Dr Gertrude I lies to 
Section C (Geology) is on the subject of Evolutional 
Pal-contologv in Relation to the lower Palvozoic 
Rocks Ihe problems of the Lower Palaozoic Rocks 
still iwaiting solutii n are in the main those of classifica 
tion ind structure which are 1 irgcly interdependent 
The most satisfactory solution appears to lie in the 
application of the principles of cv olutional palaeontology 
Ihe most effective modem classification of strata is 
that bised ujxn the coming in of new forms of life, 
but if it is to be of wide application this must not be 
connected directly with changes in the character of 
the sedimentation 

The van ition m the nature of shallow water faunas 
due to various factors such as temperature, salinity, 
ind cleimess of the water is illustrated by reference 
to the recent work at the Danish Biological Station , 
tilt classification and correlation of such deposits 
must lit a matter of great difficulty unless a common 
pnnuplc tan be introduced The standard for pur 
poses of classific ition must be sought m the faunas 
cf the deeper waters of the Lower Palseozoic seas, 
whtre the changes in the fauna show pnmanly as an 
advance in the evolutional stage of the organisms 
concerned The vanous shallow water deposits should 
be lcfcrrtd to those of deeper water origin when possible, 
or the relative ages may to some extent be determined 
by noting the evolutional stage rtachcd ly vanous 
organisms composing the faun is 
These principles are illustrated by a study of the 
evolution of the Graptoloidea as the characteristic f tuna 
of the deeper water sediments ol the I ower PiItozoic, 
and it is shown tint import uit evolutional stages are 
chirac tenstic of difinitc geological horizcns, these 
being recognisable withcut any knowledge of the 
vanous Graptohtc sptcies In the fiunas of the 
shallower w iters the evolution of certain features in 
some spceies groups of the Tnlobita are described and 
the horizons at whu h these occur are noted Mention 
is made of the work ilready published on other fossd 
phyla md attention is especnlly directed to that of 
vanous observers on the evolution of the corals m 
the ( arboniftrous as the type of work to be aimed at 
in the future m the Lower Palxozoic Rocks 
Ihe rid purely desenptive work so often earned 
out entirely m the museum or laboratory must give 
pi ice to that in which fossils arc regarded as parts 
of once living entities possessing definite ancestors and 
descendants dev eloping along definite lines the relation- 
ships of these being controlled always by field work 

Zoology and its Human Aspects 
Prof Ashworth devoted the first part of his 
address to Section 1) (7oology), on September 13, to a 
bnef retrospective glance over some of the lines of 
development in zoology since the last meeting in 
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Iiverpool He referred to the rapid extension of 
physiological methods of inquiry to the lowtr organ 
isms the discovery of artificial parthenogenesis the 
intensive study of egg cleavage cell lineage and the 
maturation of the egg nnd sperm the rcmarkal It 
progress of c> tology , and to rese in hes on the structural 
basis of heredity and on the nuclear mcclianism 
correlated with sex Other subjects discussed were the 
study of the finer structure of the nm e tell ind its 
processes and of the-neuromotor system of the Proto7oa, 
the in\ estimations on the abate Protozoa especially m 
Paraimeaum with the purpose of ascertaining whether 
decline and death depend on inherent factors r on ex 
ten al conditions and the researches on the c ulturc of 
tissues which are leading to a knowledge of the con 
ditions which determine the growth and differentiation 
of somatic cells 

In the second part of the address some of the hear 
ings of zoology on human welfare were ccnsidtrcd 
At the time of the last meetmg in Livcrp^ 1 insects 
were suspected ol acting as transmitters ol ertun 
pathogenic orgimsms to man 1 ut these cises were 
tew and in no single instance had the life >clc f the 
organism been worked out and the midc >f trins 
mi sion inm insect to man ascert lined The pirt 
pi ivtd 1 y the mosquito as host uid tr insrti tier of 
the pirasite cf malaria was made kn wn b\ Kiss 
nearly two yeirs ifter that meeting Of the ten 
important examples if arthropods new priced to ut 
as aimers of pathogenic organisms t> man Prof 
Asliw irtli chose three for onsidcritnn namely 
Stcgomyia and yellow fever tsetse flies and sleeping 
si hniss and the flea A enopsylla cheojis and plague 
this list providing a fine lllustriti n cf tie \ ilue of 
careful work on the systematies and on the strut tun 
ind bun mies of the insect concerned Intensive 
work c n the Prot izo t h is been an outstanding ft itun 
during the last twenty five years and Lntannba 
hi l lylica the organism of amrrbi dysentery w is 
taktn as on cximple of the import encc ot researches 

n Pr itozoa w hieh directly affect m a 1 Of the n t il le 
investigations on parasitic worms reference wi male 
t the great advances in our knowledge cl the life 
history and bionomics of Ancylostoma and cl S h t 
s ima (Rilharzia) which h avt enabled effective me isures 
to be taken against mfcction by these parasites 

Innneluson Prof Ashworth referred to the pi ace 
ind v due of zoology in the medical eum ulum gave 
an outline ol the subjects which he considered should 
lx included in the course of zoologv fer medic il 
students and invited discussion on this part of the 
iddrcss 

The British Empire as a Maritime State 

The subject of Ur Vaughan Cornish s presidential 
address to Section E (Geography) is the Geo 
graphical Position of the British Empire Tt may be 
thought that an Fmpire on which the sun never sets 
with lands in both hemispheres and on every continent 
cannot be assigned a place upon the map and in fact 
so long as it is regarded from the continental point of 
view it cannot be giv cn a definite geographical position 
It is, however, a mantime State, the metropolitan and 
other provinces being united by ocean routes on which 


he Bntish ports of call whit h c an be used as naval 
stations, but separated strategically by those parts 
of the ocean which ire not so providtd and are readily 
damin ited from the ports e t other Great Powers An 
examination of these condituns shows that taking 
account only of the communn ations which arc avail 
al le m all circumstances the lands of the British 
Empire ire connected by the Atlanti and Indian, 
separated by the North Pacific Otean Hence the 
geographical position of tht 1 mpirt is well represented 
by the form of Mere ate r map in which the meridian 
of Grtenwirh is central and the right and left hand 
edges are at lmgitude 180 I he Empire thus 
appears astride the N rth \tlantn ind the Indian 
Otc an, but with its P u lfie shores unconnected 

\ symmetn al arrangement is revealed upon this 
mip if a direct line (part of a grtat nr le) lie drawn 
frem Halifax Nov a Scotia the eastern terminal of the 
Canadian Pacific Railway, to 1 remantle, the western 
tcrminil p< rt c f the Australian railways This direct 
line (twisted on the map into the form of the letter S) 
pas c thr ugh Lower 1 gypt dose to the Sue/ Canal 
wl ich is not verv far from its m ddle point It follows 
s mew hat closely the miin stenmship tia k of the 
r mpin \t me < nd is C an id i it the other \u tral isia, 
the I ntish Wts on the north and South Mnca cn the 
s ith Ihe coloured populations of the Empire are 
also listriht ted symmetrically with reference t the 
line tl ese of Indi 1 on the east of \frica an the west 
si that the greit cm 1 c from Ilal fix N S eastwards 
t 1 romantic the geometrical axis of the Fmpire 

Ihe I mpirc as thus mipped can be hown to hive 
an intermed ite position on the present coinmirtial 
ind intern it e nil c ommunie itions c f the w rid such 
sm other Great Power 0 tuples so that the British, 
in 1 grtitci degree than iny other people ire the 
d v rl etptrs t f the world 

The cc nsolidation of the position turns cn the future 
f colonisation during the time which rem ins 1 efore 
the untilled 1 ends of the world arc occupied b\ pe is intry 
in the secc nd part of the address the present tendency 
of (his movement is traced both amon„ ol urtd and 
white peoples, and special attention is given to the 
questun, now so much debited whether a surplus of 
Lirth rite over death rate in Great Britain is or is 
not in the interests r f the country, of the pcc pics of 
the T mpirc and of mankind 

Population and Unemployment 

The common impression that Furope is already 
threatened with over population mav be traced 
ti two sources — to observau n of the exceptional 
\ eluine of unemployment to day, and to the words of 
certain economists describing Turope hclore the War 
Sir William Bevcndge deals with these subjects m his 
pr sidcntial address to be giv en to Set tion F (Economic s) 
onMcndiy September 17 Unemployment does not 
net css inly or naturally point to excessive growth of 
population severe and prolonged unemployment has 
occurred at times and in countnes which were certainly 
not marked by over population Statements such os 
those of Mr Keynes, thit I urope was over populated 
even before the War appear ill founded, in Furope, 
no less than in the New World, the yield of com 
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per acre and per head of the population was rising, 
not falling , the pnre of com relatively to other 
commodities was falling, not rising, up to the eve of 
War There is still room for the expansion of the white 
races In Britain, as distinct from Europe as a whole, 
the rate of material progress a hich marked the Victorian 
age was not maintained from 1900 to 1910, this 
apparent check, however, may have been temporary 
and due to special causes 

In considering the position of Britain after the War, 
the example of German Austria, a highly specialised 
and advanced community depending on free trade over 
a hr„c and varied area, is ipposite The optimum 
density of population in iny given region depends, not 
on that region alone, but also on the economic condi 
tions and needs of the rest of the world A decline of 
international dealing hurts all, but most of all the 
highly specialised communities typified by German 
Austria and Britain The suggestion that we sliould 
avoid the Austrian risk in future by aiming at self 
sufficiency is not practical Britain, as we know it, 
and with anything hke its present population, depends 
upon peace and trade Its excessive unemployment 
to dav ran be fully explained by the War and its after 
math of economic disorganisation, and the remedy 
must be sought elsewhere than m birth control 

Though, however, increased birth control is not re 
quired hv the conditions of Europe before the War and 
is irrelevant to its present troubles, the problem of 
numbers has to be ficed Mon cannot with safety 
indefinitely reduce the death rate and leave the birth- 
rate to look after itself , as a matter of history, he has 
at ilmost all stages of his development limited the 
number of his descendants The problem of popula- 
tion is, at the moment, a matter for suspension of judg- 
ment and inquiry Two inquiries in particular arc 
suggested one, into the potential agricultural re- 
sources of the world, analogous to the inquiries made 
at various times as to coal , the other, into the physical, 
psychological, and social effects of the restriction of 
fertility which has become general among European 
races in the past fifty years 

Transport and its D*bt to Science 

Sir Hi-nrv Towiers address to Section G 
(Engineering) deals with the subject of transport and 
its indebtedness to science Since its foundation the 
city of Liverpool has been associated with transport, 
and no town owes so muih to the facilities to trade 
whnh transport has afforded, or has played so fre- 
quently the part of a pioneer in the inception of new 
methods The Mersey and 1 rent Canal, the Manchester 
Ship C anal, the Rainiull Railway trials, the electrifica- 
tion of the Liverpool and Southport railway, and the 
Commercial Motor Trials of the Liverpool Self-Pro- 
pelled Traffic Association testify to this 

All advances in methods of transport have been the 
result of the availability of scientific knowledge Since 
the time of Watt these advances have taken place 
when the “ ordered knowledge of natural phenomena ” 
has allowed Progress has depended upon this know- 
ledge, locomotive design benefited by the experi- 
ments of Schmidt , electric traction by the numberless 
researches into electrical phenomena, and the develop- 


ment of the turbine by Parsons the work of the 
latter gave a fresh impulse to marine transport The 
motor car and the aeroplane owe much to the Otto 
cycle and the work of Daimler on internal combustion 
engmes The above are the results of work on methods 
of propulsion The advance in our knowledge of 
material has also played its part Until the invention 
of Bessemer the material requisite was not available 
m quantities sufficient to allow of much progress being 
made The early work of Hadfield on alloy steels has 
developed m such a manner that the motor car and 
the aeroplane are possible as we have them to day 
It is not alone in general and large questions that 
scientific knowledge has helped transport, but it can 
be shown that a careful investigation of the properties 
of the steel from which locomotive crank axles are 
made has led to a large increase in then life 

One great trouble with scientific development on 
industrial fines is the difficulty of obtaining correct 
results from practical application The transport 
bodies ha\c no axe to gnnd m the use of any particular 
thing, and should show their appreciation of their 
indebtedness to science by freely giving the results 
of thur work 

Another trouble which still exists is that the personal 
contact of the scientific man and the practical engineer 
does not occur frequently enough, and the meetings 
of the Association should be more freely used for this 
purpose 


Ecypt as a Fieiii for Anthropological Research 

As the habits modes of life, and occupations of all 
communities are immediately dependent upon the 
features and products of the land in which they dwell, 
any inquiry into Egyptian origins ought to begin with 
the question, What were the physical conditions whidi 
prevailed m Fgypt and its bordering deserts in the 
period immediately preceding, and during the rise of, 
the Lgyptian civilisation ? Discussing what is actually 
known about the fauna and flora of the dynastic and 
predynastic periods, Prof Newberry, m his presidential 
address to be delivered to Section H (Anthropology) 
on September 17, shows that a material change must 
have taken place m the character of the climate of 
North Fastem Africa since pre-agncultural days The 
fauna and flora have receded southwards, and the 
physical conditions which now prevail in the region 
north of the Atbara arc similar to those which prevailed 
in the deserts on either side of the Lower Nile Valley 
in early times The people living m this part of the 
Anglo Egyptian Sudan are Hamite, and, as Prof 
Seligman has shown, the least modified of these people 
are physically identical With the predynastic Egyptians 
of Upper Egypt Prof Newberry suggests that they, 
like the fauna and flora, have receded southwards under 
the pressure of the advance of civilisation, and that 
the physical conditions of the country have preserved 
them to a great extent m their primitive life and 
pursuits The picture of fife in the Taka country as 
drawn by Burckhardt m 1813 would, except m tome 
unimportant details, equally well depict the pre- 
dynastic Egyptians 

Prof Newberry proceeds to show that the earliest 
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civilisation in Egypt arose in the Delta, and that it 
spread up the nver Before Menes conquered the 
north there had been a kingdom of Middle and Upper 
Egypt, and before that a kingdom with its capital at 
Sais in the North Western Delta The people of the 
North-Western Delta were closely connected with the 
early Cretans, and were of the same race as the pre 
dynastic people of Upper Egypt In the Eastern 
Delta at an early period lived a pastoral clan that 
had come m from Western Asia and brought into 
Fgypt the domesticated goat and sheep, as well as two 
important cults connected with trees that were not 
indigenous to the soil of Egypt The absence of timber 
trees makes it doubtful whether the art of the carpenter 
arose in the Nile Valley Architectural styles founded 
on wood construction cannot well have originated in 
a timberless country, nor could the art of building 
sailing or sea going ships It m ly be doubted that the 
custom of burying the -dead in wooden coffins arose in 
igypt, the resins used in embalming were not native 
to the Nile Valley No incense trees or shrubs arc 
known m Egypt, hence it is probable that the cere 
momal use of incense did not arise there Such are 
some of the anthropological questions raised by a 
study of the flora of the Lower Nile Valley 


Symbiosis in Animals and Plants 

Prof George H F Nuttall s address to Section I 
(Physiology) dealt With (1) Symbiosis in plants 
lichens, root nodules of leguminous plants, the 
significance of micorhiza in various plants, especially 
orchids , and (a) Symbiosis in animals Algo as 
symbionts in various animals, symbiosis in insects, 
micro organisms in relation to luminescence m animals 
The subject is one of broad biological interest, an 
interest that should appeal equally to the physiologist, 
pathologist, and parasitologist It is a subject on 
wh ch much work has been done of recent ye irs, and 
information relatmg thereto lies scattered in the 
scientific literature of different countries 

The term symbiosis denotes a condition of conjoint 
life existing between different organisms that are 
benefited to a varying degree by the partnership 
The condition of life defined as symbiosis may be 
regarded as balancing between two extremes, complete 
immunity and deadly infective disease Symbiosis 
has doubtless originated from parasitism One condi 
tion merges into the other, there being no line of 
demarcation to separate them Some organisms sup 
posed to be symbionts to day may prove to be parasites 
on further investigation Certain structures that have 
been described in the past as normal intracellular bodies 
in animals and plants have in a number of cases been 
shown to be micro-organisms which can be cultivated or 
symbionts that are transmissible hereditarily from host 
to host The address constitutes a summary of what 
is known to day of symbiosis m the animal and vege- 
table kingdoms Apart from its scientific interest, 
the economic importance of studies on symbiosis is 
exemplified by what has been established, on the 
botanical side, with regard to the root-nodules of 
leguminous plants, the germination of orchids, and the 
origin of tubers 


Mental Differences betwefn Individuals 

The address by Dr Cynl Burt, president of Section 
J (Psychology), deals with the mental differences be- 
tween individuals, with special reference to applied 
psychology in education and industry The most 
remarkable advances made by psychology during 
recent years, consist in the rapid development of what 
threatens to become a new ind separate branch of 
science , namely, the study of individual differences 
m mind The numerous data collected from vanous 
fields of applied psychology — from the psychology of 
education, industry, and war, of mental disorder, 
defic lency, and enmt- art now sufficiently extensive 
and trustworthy to deserve co ordination into a single 
systematic body of knowledge 

Farly pseudo scientific attempts to diagnose mental 
characteristics from physical and other signs were 
misled by an inadequate technique The trut pro 
cedure was supplied by Sir Francis Galton, who applied 
to the general problem two special methods of inquiry — 
the statistical method of correlation, and the expert 
mental method of psychological tests These m tum 
rest upon a fundamental assumption, whuh recent 
work has verified — the continuity of mental variation 
This is the keystone of individual psychology as a 
sutnet I he differenc es between one man and another 
are always a matter of “ more or less, seldom, if ever, 
a question of presence or absence or of all or none ” 
There are no such things as mental types , there are 
only mental tendencies 

The general scheme under which individuals are to 
be studied is much the same, whether they are normal 
or supernormal, backward, defective, or delinquent, 
ox ordinary applicants for vocational guidance 

The positive foundations for a practical psychology 
of individual differences have been laid in three broad 
generalisations, each the separate suggestion of recent 
experimental work T hese consist in a trio of important 
distinctions the distinction between intellectual and 
emotional characteristics, between inborn end acquired 
mental tendencies, and between general and special 
capacities The future progress of individual p-yc ho 
logy will consist chiefly in devising more exact methods 
for examining mental qualities under each of these 
respective heads 

Asfmts of the Study of Botany 

Mr A G Tansley s presidential address to Section 
K (Botany) deals with some aspects of the development 
of pure botany dunng the last thirtv or forty years, 
especially in the British Isles By means of quotations 
from representative botanists of the last decade of last 
century, the views held at that time on the relation of 
morphology and physiology —that they were two 
independent ‘ disciplines or branches of botany — 
are illustrated It is pointed out that little progress 
has been made towards realising the idea of determining 
the genealogical tree” of the plant kingdom, and 
this not so much from the fact that our knowledge u 
still incomplete, as because, m the recent words of a 
great authority, it has become evident that the past 
development of the plant kingdom is represented by 
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a senes of separate lines some stretching into a 
remote past, others of more recent ongm,’ and “ it 
would elmost seem tint missing links have never 
existed The increasing doubt is to whether man) 
orpins formerly regarded as homologous are really 
homologous in the stnrt sense is mentioned, and 
it is suggested that our increasing, though still rudi 
menUrs knowledge of the factors that determine 
org inic iorm will le id us t • tspect 1 rteurrem e of the 
simt formitiM factors producing similir stnirtures 
on different lines ot descent independently of parti 
c ul vr life conditions 

The so called \eo I) irwin an account of evolu 
tion is then stated end its weak points indicated 
and a description of the (hinges brought about b) 
the work of Mendel and his followers of l)e Vries and 
of Johtnnscn, leads to an attempt to form i picturt 
of the origin of species in the light of present knowledge 
It is shown that the problems of phylogenesis and 
ontogenesis are access unit interlinked and it is 
sug n csted th it in the ( vusal study of development of 
the mdiuduil lies the best hope of determining 
eventually the re il n iture of the genes which 

geneticists must posted ate to account for the obscryed 
phenumen a of inherit ancc 

Tmphasis is laid on the view that the central and 
\ital pirt of biohf,\ is ind must be, the study of 
process ind it is su gested that onl) by stressing this 
point of ynw espcc i illy in element in teaching will 
it be possible to retain the power of looking at the 
science of plints is a whole and thus of checking the 
disruptisc tendcmits which Imt led to the scgrc ft i 
tion of different hr inches of the subject 

Thi 1 m cation 01 ihi Pbople 

Proi 1 P Nunn, in his address to Section L 
(Educational Science), pointed out that the aim of 
jiopul ir education is to trim the )oung to conscne and 
dtyclop those elements in the tr edition of national life 
and actiyity which are consciousl) judged or instinct 
ively felt to he of most werth Tts content will there 
fore, always ixpress the distinctive ethos of inition, 
and, in particular will reflect the prcsalent yiew as to 
the proper relation betwten the mdisidual ind the 
social bod) Assunun n that in Cm it Britain yve arc 
committed to the ideal of equal citizenship for all, the 
ultimate aim of our schools must be to bring all children 
effectiycly under the influence of those currents in our 
cultural tr edition which haye the greatest and most 
enduring yalue Consider ition shows that these must 
include in addition to our typie el traditions of char 
acter and manners, the traditions of creative activity 
represented m literature science, and the fundamental 
arts and crafts The aim thus indicated cannot be 
achieved so long as education ends for most bo)S and 
girls at lourtcen , but it does not nttessanly imply a 
grammar school curriculum for all A technical 
training, provided tliat it embodies some dignified ' 
tradition of intellectual, aesthi tic, or practical activity, 
satisfies the criterion laid down It is, however, 
essential that all education should be liberal in outlook 
and scope 


Science and thf Agricultural Crisis 

1 nr mam purpose of the presidential address delivered 
h) Dr (harles (rowther to Section M (Agriculture) 
is to indicate some of the directions in which immediate 
help towards the alleviation of the agricultural crisis 
can be gi\cn by the man of science, and some of the 
line along which dcyclopment of our scientific and 
educational organisation is more especially necessary 
at this juncture 

I he most fundamental of all kinds of assistance that 
sc cnce can gi\e the tinner is that furnished by way 
of research but this must of neitssity be slow m 
development, and dependent for the dissemination of 
its results throughout the industry upon an extensive 
and efliuent advisory organisation in close touch with 
tht farmer 

Similarly also in) raising of the stand ird of firming 
through form il education ( monly lie cfFce ted gradually, 
ind the icmilusu n is reithtd therefore that the most 
hopeful wiv of rcndcnn„ issistince qmrkh is through 
advisory work Tht root difficulty of agncultural 
education tl work in the pist his been to secure a 
sufficiently intimite and widespread contact with the 
farmer ind for this purpose no a, one) at our command 
is so yaluiblc as idyiscry work inyolvmg as it does 
1 contaet with the lndividuil firmer which is both 
clirut ind s)mpathetic originating indeed in most 
cases out of a dire t uquest for help 

Repd pi ogress through advisor) work postulates, 
howeyci a far more numerous stall of adeisers than 
arc uultblc at present, some counties being indeed 
tot illy unproyided fc while in mim others the 
adyisorv staff consists of only one man in the person 
of the ( ounty \gncultural Org miser It is here where 
the next extension of facilities sluuld tike place In 
relation to the oig inisalion optriting in direct contact 
with the firmer research and orguusid education ire 
for the time being adequately developed the latter 
indeed produc mg now a < (insider ibli surplus of trained 
nun foi whom employment m educational work is not 
ay likable This m itself implies a certain loss of pro 
portion in the dteelopmcnl of the whole agncultural 
education il organis ition and is to be remedied by the 
extension of the bese upon which the whole structure 
rests which is constituted of advice elementary 
agncultural education and propigmda At the same 
time a closer degree of co ordination and ro operation 
between the vanous elements of the educational 
org inis ition is desirible 

In conclusion, although advisory work may be our 
most effective means of rendenng immediate help, a 
more permanent contnbution to the future prosperity 
of British agnculture will be made through our educa- 
tional system in the training of the fanners of the 
future As vet we have not succeeded in persuading 
the general body of farmers that technical education 
is an essential element in the training of the young 
farmer The natural development of such a conviction 
must perhaps be slow, but might be greatly accelerated 
if more importance were attached to scientific training 
as well as practical expenencc in the letting of farms 


finniet itt Grmt Bnlwn if R. ft R Clakk Lihiibd ijmtmx * 
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The Ministry of Health 

T RUF versatility is a very wonderful thing, a fit 
object for the admiration of crowds History, 
which is life, offers few examples of true versatility, 
but what history omits Shakespeare supplies and 
modem governments assume Thus the Henry of 
poetry 

Never was such a sudden scholar made Turn 
him to any cause of policy The Gordian knot of it 
he will unloose, Familiar as his garter 
In modem governments too abstrusest specialisms 
must be presumed to grow like the summer grass, 
fastest by night Although Sir William Joynson Hicks 
had already held three governmental positions within a 
year it may not have been the poetical parallel that 
has just led to his appointment as Minister of Health , 
it mav have been the old outworn Platonic view of 
the abilities or absence of them essential t > a states 
man 01 even mere political exigency Of one thing 
wc arc sure that the development of a young but 
\ itallv import tnt Ministry has been del md we hope 
c nly temporarily by the appointment If a surgeon 
should ever be offered the woolsack there is not a 
lawyer but wculd deem his previous courses to have 
been very vain indeed but to bestow the title of 
Minister of Health upon a lav man evokes singularly 
little comment Wc must be mher than we imagine 
w c are in politu al genius if the solution of surh problems 
os the inception of an administration of state medicine 
t an be taken up in a social organisation of such magm 
tude and complexity as our own at the rate of lour a 
year But there is to the public v lew an appearance of 
difference between the legal and the medical eases, w hich 
must be examined and understood before w c an proceed 
intelligently towards an improv cd condition of iffairs 
This aspect of the matter his never been analysed 
more shrewdly than by Sir Lenthal Cheatlc, who so 
long ago as last January set forth to defend the. 
Ministry of Health from the Ministers m the Nineteenth 
Century and After In his balanced and moderate ex 
position there is not a loophole left for political control 
of the office because the ->ole reason lor political control 
is objection to medical control and of such objection 
nothing survives Sir Lenthal (heath s examination 
He realises that Ur Addison s appointment — a purely 
political appointment, by the way — did not prove, m 
the opinion of many people, to be a gc od one There 
have been lawyers who have held the Lord Chancellor 
ship and failed in it, lawyers who have held the Premier 
ship and come to gnef lawyers who have held the Irish 
Secretaryship and brought gnef to others , but it is still 
considered right and proper to appoint a lawyer 
Solicitor General, although of Soliators-General some 
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have been better than others Sir Ienthal Cheatle 
realises that a man can be a pood Minister of Health 
and a bad political tub thumper, or i great doctor and 
a lnd Minister of Health Ht realises that the members 
of the medical profession actuilh m the House of 
lommons and available for so grett 1 post, are very 
limited in number and that occasions mas insc when 
the kind of man w inted would hav e no seat Most of 
the me die il members of the present Parliament are 
there bee mse first or last the\ are politimns, and 
between them they represent every pirt) opinion in 
the T1 ius( Thc\ m not there heeause polities is 
the high roid to profession il xd\ imement It is not 
It is 1 hohhv for medie il men who ire ilso men of 
leisure the politic ills minded representatives of 
politic ills minded constituen ics wh» happily bring 
into the delilx returns il Pirh unent nevertheless a 
weilth of spccnl knowledge v iluable to the com 
munitv 

We fill 1 1 see in an> me jf these ireumstanees an 
irri medial le delect 111 medical le presentation or in 
liisujier il le 1 irricr to the ippwitmmt of a Minister 
ible to dire t the first stc ps f the nati in ilon„ the 
pithwav to 1 soenllv rr„anistd lie altli ind fitness 
13ut tint pith is nut ont ol f irtnsie argument Tt is 
one of v lsion and disc ov erv possible onlj to him whose 
mind is well prep 11 ed for the ^imiiniti in of thecreitive 
idea b> long tnd clrsc fannhiriti with the discipline 
of his science it first hind Ncr must he be sunk 
beneith the weight of problems of poll ) ind idmmis- 
trition fc rei e n to his olliee or depnvtd of jurisdiction 
essential to its unit) Sir Ienthal Cheitle is right 
m isseiting that the truth dignity and feree of the 
publie utterances of such an ollicc would themselves 
advance the c xuse of hcilth and instruct ind benefit 
mankmd The requisite ahiht) is one thit is tvpicallv 
British, exemplified in ev try dc partment of our ( olonial 
administration, and particularlv in the rise of the 
science of tropical medicine, which is state medicine, 
under the guidance of British workers 

Possibl) it is true that the medical profession itself, 
having arrived at i tleir pere option of its functions 
m modern social life, has not realised how it can make 
them properly effective But this opens up questions 
of great complexity concerning professional and public 
psychology, both separately and in relation to each 
other The pendulum of popular opinion concerning 
mediial men swings from excess to excess through 
ignorance In moments of personal thankfulness a 
doctor is a saint , in moments of collective contempla- 
tion he is sometimes worse, but never better than a 
wordy fool The people have invented proverbs 
about doctors, as they have invented proverbs about 
everything they distrust proverbs about their differ- 
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ing and about their mistakes But let a man go to 
his doctor, or his doctor come to him — a sort of re- 
conciliation occurs It is a wider thing than it looks, 
for at heart it is a reconciliation between life and 
science The burden of achieving that same recon- 
ciliation m politics must fall mainlv on the shoulders 
of the medical profession Its members we should 
desenbe at present as inarticulate rather than dumb, 
for the medical profession is, after all, a thing of vast 
subdivisions Medic il science and the profission are 
not interchange ibk terms and the battle is not the 
doctors alone, but theirs for sc lcnce and the vdv ince- 
ment of social life 


Time lived and Time represented 

Durie et simultaneity a propos de la thtorie d Limlein 
Par Henn Bergson (BibliolWque dc I’hilosophie 
contemporiine) Dtuxiime edition, au n mc nice 
Pp XH aSq (Paris Felix Alcan 1923) 8 francs 
nit 

W ill \ M Bergson published the origin il edition 
of this bock list )tar he refused to allow its 
translation because lie regarded the work as ttnti 
tive It w as the result of a special studv which had 
required a setting aside of purcl) philosophical research 
in order to concentiate on mathem itic il problems 
The effect of his intervention in the relitivist eontro 
versy, which he recognised to be vital in its bearing 
on the future of mathematics and metaphysics, could 
not be foreseen He has now published a second 
edition, and while he has not found it necessary to 
revise or alter or modify the first, he has added three 
appendices, which not only greatly enhance the value, 
but also enable him m a most striking way to reconcile, 
and bring into harmony, his theory of time as funda- 
mental reality , 1 etoffe meme de 1 umvers (“ il n’y a 
pas d etoffe plus resistantc m plus substanticlle ’), 
with the principle of relativity, according to which 
tune is a variable coefficient, entering with variable 
spatial coefficients into infinite systems of reference 
The first edition of the book was reviewed in Nature 
of October 14, 1922 The review led to a correspond- 
ence which is interesting in the fact that it concerned 
the problem whuh has called for the new matter m 
the second edition Ihis new matter is contained, 
as we have said, m three appendices, which, though 
each is complete with its own separate topic, are 
sequential in the argument and cumulative m force 
The first deals with the interesting paradox, “Le 
voyage en boulet ” A very striking mathematical 
demonstration of it is furnished m a letter addressed 
to M Bergson, ‘ par un physicien des plus distinguds,” 
which he quotes m full Two observers, Peter and 
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Paul, are standing together, and each marks the 
hour 0 k on his synchronous clock Paul is then 
earned suddenly outwards from the earth a specified 
distance and back again m a rectilinear and uniform 
movement relatively to the earth and at a velocity 
of 359,807 kilometres a second On his return, he 
finds that Peters clock records 8 h , while his Pauls, 
records 4 h , and it is proved by means of Lorentzs 
formulae that each clock has quite correctly measured 
the time of one and the same event 

Bergson s reply to his correspondent is clear tnd 
precise, and involves no dispute as to actual met ter 
of fact He is able to admit the discrepancy m tht 
time represented and also to affirm the identity of the 
time lived tnd yet to reconcile the paradox He 
begins by pointing out that the shortening of the time 
as measured by Paul s clock is point to point tnalc g ms 
to the contracting of Pud s dimensions us h s d st tn e 
increases in Peter s perspective Does Petei th nk he 
asks that liccausc Paul diminishes in his perspective 
he is really be coming the dwarf he appears ? lie d es 
not, and he need not tnd neither need he suppose 
that Paul s retarding cl irk is really registering shorter 
time Paul s time like Paul s dimensions is the time 
represented by Peter is thit which lielongs to i system 
of reference whic h is not Paul s, but Paul s system 111 
uniform translation relatively to his own It is only 
Paul s system for Paul when he is immobilised in tht 
system The paradox arises from supposing thit 
Peter is immobilised in his system of reference that 
Pud similarly is immobdised in his and that tht 
two systems, while immobilised arc moving relatively 
There is only one time lived, and that is the time of 
the system in which the observer is immobilised lhis 
may be Peter or it may be Paul but if it is Peter 
Puds time is represented time for Peter, and vice 
versa Bergson s conclusion is the formulas of 
Loren tz quite simply express what must be the measure 
ments attributed to the system S, if the physicist in 
system S is to imagine that the velocity of light is 
the same for the physicist in S as it is for him m S 
The second appendix deals with the reciprocity of 
acceleritions Js there perfect equivalence between 
relative systems of movement when, as in the shock 
experienced at the sudden stopping of a tram, there 
is a psychical experience which has itself no equivalent ? 
In other words, can there be pure reciprocity in accclcra 
tions when certain of the phenomena concern only 
one of the systems ? The argument of this appendix 
is especially important, and illuminates for the first 
time a very puzzling position Stated briefly, it is 
as follows If we analyse the acceleration and fix its 
elements as a succession of represented systems, each 
m its turn being a system S' with represented time f 
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in relation to an immobilised system S with real time 
/, then the reciprocity is simple and complete, any 
system which in relation to a system S is a system S' 
can itself be a system S, provided that when S' changes 
to S t becomes t I he symmetry is perfect But 
we on the contrary arc continually representing to 
oursi Iv es one immobilised system S to which we oppose 
a multiplicity of distinct s> stems animated by various 
movements, although we still represent them as one 
uni juc system S When the passenger is throwh 
from his seat by the sudden stoppage of the tram, it 
is because the material points of his bod> do not 
preserve invariable positions m relation to the tram 
There is no dissymmetrv but instead of a reciprocity 
b< tween S with t and S with t , we h ive to make the 
real lime belong successively to S with t S with 
t and so on Ihc complexity ma> be infinite, and 
whit wc ire trim,, t do is then to mike ont immobil 
1 id sj tem S ic iprx il with infinite systems con 
s dired n it as infinite hut is one and unique 

Hie most important appen lix is the third it deals 
with real time and worl l lines ( Temps propre et 
ligno d uni vers ) It is nit po si hie to abbreviate 
the argument which mast be rod here we can onlj 
indicate its nature It take s its st 11 1 from an equation 
quoted in full trom Jean Bccquerel Given a material 
s) stem of reference all the points of which arc in the 
same state of move ment (1 e anv portion of matter 
111 which the spatial distance separating events is null), 
the time between two events which on observer will 
measure is the time r proper to the system the time 
which its clocks are registering A clock in a moving 
system (whether moving uniformly or non uniformly) 
measures the length, divided by the velocity of light, 
of l lie arc of the world line of the system This 
principle is worked out to show that in a system in 
uniform translation (the earth for example) two 
clocks to be identiril and synchronous must be in 
the ame place let one be suddenly and rapidly 
displaced, and at the end of a certain time (the time 
of the system) be replaced, it will be found to be re- 
tarded Bergson accepts Becquerels demonstration 
(barely mdu ated here because the mathematical 
equations are omitted), and proceeds to show how the 
physicist and the philosopher have each a distinct 
interest the physicist must represent a time which is 
infinitely variable, the philosopher must aifixm a 
tune which is absolute and lived I he two interests 
must be respected and can be recoili lied 

Finally, Bergson considers Einstein s case of a field 
of gravitation produced by the rotation of a disk In 
such a system, he quotes Einstein as saying, " It is 
impossible to determine time by means of clocks 
which are immobile as regards the system ” But is 
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it true, asks Bergson, that the disk constitutes one 
system ? It is only a system if we suppose it immobile , 
but m that case we are placing a real physicist on it, 
and then on whatever point of the disk we immobilise 
this real physicist with his real clock, we have the time 
which is one and hved In short, we have to choose 
Either the disk is thought of as rotating and then 
gravitation is resolved into inertia This is how the 
physicist represents it, and not as it is for him living 
and conscious , but then the times measured by the 
retarded clocks are represented times, and of these 
there is infinity, the disk will be a multiplicity of 
systems Or else this same rotating disk is thought of 
as immobile Then inertia at once becomes gravita 
tion The real physicist now bves its time and so 
considered time is one and the same everywhere 
The importance of the book from the point of view 
of philosophy can scarcely be exaggerated It accepts 
frankly the paridox of relativity, c oes behind it, and 
exposes it The retarding of clocks in systems occcler 
ated relatively to the observers immobilised system 
is shown to be a case in point of the relativity of 
magnitudes Just as the real dimensions of an object 
arc its spatial magnitudes for an observer immobilised 
at that point of the universe at which the object is, 
so the time r belonging to any system is the time 
hved by an observer immobilised m that svstem 
For every immobilised observer the times ind spaces 
of other sv stems are infinitelv v triable but these 
variations ire perspectives represented not lived 

H WiLOON Carr 


Projective Geometry 

(1) Principles of Geometry By Prof 11 P Baker 
Vol a Plane Geometry (omes (inks Non* 
Euclidean Geometry Pp xv + 243 (Cambridge 
At the University Press 1922 ) net 

(2) Higher Geometry An Introduction to Adtanced 
Methods in Analytic Geometry By Prof F S 
Woods Pp xh 423 (Boston and I ondon Ginn 
and ( o 1922 ) 22s 6 d net 

(3) Elements of Projective Geometry By G II Ling, 
G Wentworth ind 1 ) E Smith (Wentworth 
Smith M ithematic il Series ) Pp vi + 186 (Boston 
and London Ginn and Co , 1922 ) 12 s 6 d net 

(1) /'""'HRISTIAN VON STUJDTS Beitrage zur 
' — ✓ Geometric der Lage was published so 
long ago as 1857 about the year 1871 Felix Klein 
wrote a senes of papers emphasising the fact that it 
is possible to build up, on von Staudt s lines the whole 
of projective geometry independently not only of 
axioms of parallelism but also of the notions of dis- 
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tance and congruence Yet it is astonishing how little 
effect this discovery has had upon English treatises 
on projective geometry, which still, with very few 
exceptions base their subject upon metneal geometry, 
and are content to prove purely projective properties 
of conics by projecting into a circle ’ There are, 
it is true, Whitehead s two tracts on the ‘ Axioms of 
Projective Geometry and Axioms of Descriptive 
Geometry, but these as their titles imply, deal only 
with the logical preliminaries There is also G B 
Mathews Projective Geometry, ’ which suffers 
rather from undue compression and somewhat con 
fuses the issue by talking about infinity so early as 
( hapter II , and there is the important two volume 
treatise by Veblen and Young which is certainly not 
for the ordinary man 

There was obviously room for a lucid and logical 
account of the whole of the more elementary parts 
of geometry, conics, and quadnes and cubic surfaces, 
developed from the projective point of view, and that 
is what Prof Bakers series on the Principles of 
Geometry of which this is the second volume, aims 
at supplying Its publication, then is on event of 
the greatest importance Prof Baker believes that 
mueh time could be saved by following, from the 
beginning after on extensive study of diagrams and 
models, the order of development adopted in this hook , 
and such a plan wo lid make much less demand upon 
the memory than does the traditional treatment 
Is it not about time that some such course were adopted 
for University students of scholarship standard in 
their first year? The ideas involved are, perhaps, 
difficult, but not more so than those which the Cam 
bridge freshman is expcc ttd to assimilate from lectures 
on analysis 

In the first chapter a conic is defined in the usual 
way as the locus of the intersection of corresponding 
rays of two related pencils of lines in the same plane , 
next, Pascal s theorem and the theory of polarity are 
developed and then there ore forty most interesting 
pages of examples of the application of the foregoing 
theorems in various directions The theory of out 
polar conics, Poncelets theorem and Hamilton's 
extension of heuerbach s theorem may be mentioned 
Chapter II summonses properties of comes relative 
to two points of reference, and gives a number of 
results containing those usually developed as con 
sequences of the notion of distance The terms 
current in metneal geometry, perpendicular, arete, 
rectangular hyperbola and so on, are used for the 
sake of clearness, but have here, of course, a much 
more general meaning, depending upon the choice 
of the absolute points of reference 

In the first volume of the senes an algebraic 
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symbolism was introduced to accompany the geo 
metrical reasoning , in the third chapter of the present 
volume this symbolism is applied to the matters in 
hand The symbols employed consist of the iterative 
symbols, and those derived from them as the irrational 
numbers of arithmetic are derived from the rational 
numbers, together with combinations of such symbols 
of the form x+ty, t denoting a new symbol such 
that »*= -r In Chapter IV it is shown that if we 
introduce certain laws of order of succession, the 
symbols are, in manipulation, indistinguishable from 
the complex numbers of ordiniry analysis Ihc 
distinction between real and imaginary elements is 
then discussed The last chapter deals with the notion 
of the interval of two points of a line, and the angular 
interval of two lines through a point defined pro 
jectively in regard to an absolute conic, and leads up 
to a discussion of non Fudidcan geometry There 
follow two important appendices dealing with certain 
configurations of points and lines and in particular 
with the complete figure of Pascals theorem which 
is best considered from four dimensions 
Much of the matter contained in this work is of 
course fimiliir enough though often presented from 
a new point of view , in pi ices, espec lally in ( h ipter 
III extreme condensation of treatment makes difficult 
reading but one can browse with pleasure and profit 
from ilmost anywhere in its pages ind surely thit 
is a test of a good book The printing md di igr ims 
are excelh nt as one Would expcc t from tht ( imbndge 
University Press we would like to single out lor 
special mention the frontispiece the Ilexi^rammum 
Mysticum which any one who has tried to draw tl e 
figure will recognise as simply marvellous 
(2) Going on from Prof Bakers book to Prtf 
Woods , one feels a little confused Prof \V ) ds is 
concerned with advanced work in algebraic „eo 
metry and so does not worry about the foundations 
but it is rather difficult to determine what his founda 
tions are Ones first impression is that he defines 
a point (in a plane) by means of three numbers reil 
or complex, and then the line joining two points 
y x as the set of points x, + Ay, (* = i a, 3), which 
is quite logical, though in Prof Bakers opinion it 
“ appears to beg one of the main, and most interesting 
questions arising in the foundations of geometry, 
but then, on p 28, Prof Woods refers for the proof 
of the theorem that any linear equation represents a 
straight line “ to any text book on analytic geometry 
This criticism may appear pedantic, but the under 
lying idea of the book is, very properly, the group 
concept, and the logical attitude is, surely, to begin 
with the projective group and afterwards to consider 
its sub-groups, the metrical group, and so on Also 
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disc ussions of non Euclidean geometry (Chapter VII ) 
seem a httle unsatisfactory if the idea of distance 
has been present from the beginning 
Prof Woods book, however contains a very great 
►deal of interesting and valuable matter not elsewhere 
accessible in any one volume His plan is to study 
different co ordinate systems, based upon various 
gtometric elements and classified accordmg to the 
number of dimensions involved Thus in three 
d mtnsionol geometry he considers first the circles 
of a plane ind then jxnnt md plane co ordinates , 
in four dimensional geometry the lines of three 
dimensional space spheres and four dimensional point 
spue, in each case studym., the meaning of the linear 
and quadratic equations Contact transformations, 
tctracyclical and pcntasphencal co ordinates are also 
dealt with There are numerous exercises The 
author is to be congratulated on his determination 
to preserve the English idiom by not using such 
a phrase as 1 line on a point, although this has 
unsidcrible authority behind it now tnd was mtro 
duccd we believe by tn Englishmen The word 
nonmimmum would hive looked better surely, 
w ith a hyphen the c\tr 1 expense inv oh ed in printing 
could have lietn sued bv omittin., the diuresis m the 
much more tu juenth occurring word coordinate 
(t) lhcrc is little to say about the third work under 
review It is a clearly set out elemtntary school 
lcok on prijectnc „eometry on the ordiniry lines, 
built up upon 1 metric fc undition and excluding any 
consideration of lmiginxry elements \ desire to be 
smple his led to some doubtful statements eg the 
grcitcst number ot j c ints of 1 figure that lie on a line 
which is not entirelv in the figure is called the order 
of the figure But the book miy be recommended 
as a good example of its cl iss and there is an ittractive 
Greek alphibet on p \i The historical note at the 
end is not so good is one would have expected in a 
book with whu h Prol 1 ) F Smith is associated 

F P W 

The Distribution of Mental Products 

A Wort History of the International Language Movement 
By Albert Leon Guerard Pp 268 (London 
1 Fisher Unwin, Ltd , 1922 ) m net 

P ROBABLY no subject is more distasteful to the 
average educated Englishman than the question 
of an artificial auxiliary language ’ If he be a 
literary scholar, he feels insulted , if a man of business 
and affairs, he is coldly indifferent and incredulous 
A few men of science may, perhaps, be mildly curious 
and politely tolerant If anything can awaken interest 
and overcome prejudice, it wdl be this book written 
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by Prof Guerard, if only by reason of its literary 
quality and attractive style But the volume possesses 
many other merits, since it is by far the best work 
that has been written on this particular subject 
Indeed nothing to compare with it has appeared since 
the learned and rather ponderous Histones of 
Profs Couturat and I cau Moreover, Prof Guerard 
takts a wide and dispassion ite sweep, considering the 
respective merits and possibilities of French, Fnglish, 
and Latin as well as th ise of the artificial languages 
Very full information is given with regard to tht 
historv and structure of all the more important pro 
jeets, including, besides the so called philosophical ’ 
languages Volapuk Lsperinto, Ido, Interlingua, 
Latino sme Ilexionc, Idiom Neutral, Panroman 
Rom anal, etc 

Ihere are three appendices giving respectively, a 
bibliography of the subject, a fairly complete list of 
all known auxilitry language schemes, ind a critical 
comparison of Lspcranto, ldo, Interlmgua ind Romanal 
There is also an index Throughout the whole book 
the author displays a cool and critical judgment, 
combined with much wit and an incisive literary style 
The result mikes very interesting reading He is a 
firm belies er in the possil ility (and a tuality) of an 
artificial auxiliary language for general human inter 
course uad drives Ins point h raie by cool reasoning 
devoid cf any vestige of emotional fanaticism IIis 
person il predictions ire kept well in the background 
though he ^ives g ic d re isons f w pre femng a language 
with an \nglo T atin etymoligical bass Like T)r 
Cottrell h wevtr he is m faviurof getting ihcad 
Severil f tic t\ tn h systems ire in lis opim n 
good cjiou 0 h f r present w rk a day purpists 

An au\ili try mt m iti m il langu ige is a imple trans 
mitting mec ham m f rthe distnl ution and exchange 
of ideas ind mformat on it is not a romintic revival 
or x philologieil tiap fir the unwary but just some 
thing of ^reit value and usefulness fir hundreds of 
millions of plain folk who have not time to acquire 
real facility m five or six national languages It is 
not intended to, and will not and cannot, replace 
or injure national languages It comes as no 
destroyer of the family or national hearth , nor is it 
the siren music of a denationalised mtellcctuahsm, 
or the fierce breathings of an anti national proletariat 
So the plum dtunt Lnglishman need have no fear, 
though he is often a pretty sincere hater of inter 
nationalism I he very word is apt to suggest to him 
the roaring of some hairy and hydra headed monster 
ready to defile the fair green fields of Fngland Some 
times the prejudice tikes mother form The present 
writer once asked a very distinguished Fnghshman 
What he thought about the question of an auxiliary 
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international language The answer was that he had 
studied Esperanto, hut had given it up because the 
people who spoke it were not the people he wanted 
to speak to The onward march of events will sweep 
iway all sueh fears and prejudices Even very dis 
tinguished Englishmen use aeroplanes and wireless 
sets and arc to be found m cinema theatres, and 
dancing to the strains of a gramophone 
Auxiliary language is not an easy descensus Avernt 
or a difficult ascent per ardua ad astra It is not for 
devil or saint, but for the smooth middle way of life 
Nor is it something that exists only in the minds of 
tranks and idealists for it is with us here and now, is 
already much used and advancing rapuilv It is not 
to be expected that old gentlemen m ( lub arm chairs 
will trouble much about it The important thing is 
that tiachcrs might test and develop the idea m the 
schwls Here m the great workshops of early human 
development there exists a wonderful field for practical 
work ind for very interesting linguistic and psycho 
logical restart hes 1 here is indeed a veritable gold 
mine here awaiting thost who have the insight and 
energy to discover and develop it lhe phoneticians 
can render valuable aid with their modem analysis 
and standardisation of the sounds of human speech, 
while mathemitinans and philosophers need not 
dtspist a subjut tbit his deeply interested Descartes, 
Inlnu (outurit ant Peano POD 


Mining and Mineral Deposits 

(1) Manuel du Prospecleur Par P Brtss >n (Ifiblio 
tlu jin profcsvionnelle ) Pp 452 (P ins J B 
B nil dre et fils 1923 ) 1 2 fr incs net 

(2) Imperial Institute Monographs on Mineral Re 
source s 01 th $ fecial Reference to the British Empire 
Coi per Ores By R Allen Pp x + 221 (London 
John Murray 1923 ) 71 6 d net 

(3) Imperial Institute Monographs on Mineral Re 
sources with Special Reference to the British hmpire 
Mercury Ores Byt liaise Pp ix + 101 (London 
John Murray 1923 ) 54 net 

(4) Nickel the Mining, Refintng and Applications of 
Nickel By F B Howard White (Pitman s 
Common Commodities and Industries ) Pp x+ n8 
(I ondon Sir Isaac Pitman and Sons, Ltd , n d ) 
34 net 

(5) Report on the Cupriferous Deposits of Cyprus By 
Prof ( Gilbert (ullis and A Broughton Fdge 
P P 4 8 + 5 plates (London The Crown Agents for 
the Colonies 1922) 20 s 

(1) A BRIEh glance at the contents of this manual 
l\ suffices to irouse grave doubts as to the 

author s knowledge of real prospectors No one who 
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has sat by ft prospector’s camp fire or shared his hard- 
ships m Idle field, who knows the type of tough, hardy 
fellow who starts out to prospect an unknown country 
with the customary simple equipment — often nothing 
more than pick, shovel and pan, a bag of food, and a 
gun across his shoulder — could imagine that chemical 
equations and crystallographic systems could be of 
the remotest use or of the faintest interest to him in 
any circumstances whatever It is quite certain that 
he would grudge even the small space that this book 
would occupy m his pack, even supposing tbit he could 
understand it 

If the author, on the other hand, had in mind the 
preparation of a work suitable for the trained mining 
geologist, such a man as might be selected as the leader 
of an important exploring expedition, then it tan only 
be said that the scientific section of the book is too 
rudimentary and inaccurate to be of use to him To 
give one example a thorough knowledge of mineral 
deposits is alwvc everything else the first essenti il lor 
a mining geologist , our luthor informs us that M l)e 
I aunty s Traite des gites metalhfires contains 
< very thing that is know n of the science of ore deposi ts 
I here is, however, no such book as he names , he must 
mean either M De Liunay s Formation des gttes 
m talliferes, or else the ‘ Traite des gites m neriux 
et metillifires ’ by Fuchs and Dc Liunay both of 
which were published in 1893 lew branches of 
sc entifii study have made more progress than has this 
one in the last quarter of a century , and the stittnunt 
that a book written th rtv ycirs ago presents the sum 
of our knowledge of the subject to day is altogether 
m sleading 

\s regards the rest of the liook, it may be sa d thit 
onlv a small poition is devoted to matter that could 
interest a prospector of any type , nearly one half ol 
it is taken up with a sketch of mming operations with 
whch the prospector has nothing whatever to do 
Ihus it would probably be of use to him to have a 
correct drawing -and description showing how to con 
struct a windlass, 'but this is barely mentioned, whereas 
many pages are devoted to the headgears and winding 
machinery suitable to a large working mme In the 
same way, ventilating fans, rock drills, dressing plant 
and other appliances necessary for a mme in full opera- 
tion are described in what is entitled a prospector’s 
manual We wonder if M Bresson thinks that a 
prospector really uses any of these 

(a), (3) These two volumes constitute additions to 
the series of monographs on mineral resources issued by 
the Imperial Institute, and follow closely the general 
scheme adopted in previous examples There is an 
opening chapter describing briefly the more important 
ores of the particular metal under discussion, their m6de 
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of occurrence, and the general principles of the metal- 
lurgical processes employed for the production of the 
metal The general uses to which it is put, its prices 
over a period of years, and statistics of production and 
trade movements complete this part The second 
chapter describes the chief occurrences of the ores within 
the British Empire and a third chapter is devoted to 
deposits m foreign countries , finally a set of re ferences 
to the literature of the particular subject concludes 
each volume 

Of these two books it need only be said that the work 
has been painstakingly and carefully performed, and 
that they constitute useful handbooks for those requir 
mg general information upon the sources of supply of 
the two mails in question The compilation of the 
yolumt on copper ores was no doubt the easier task of 
the two, bee ause much has been written on the subject 
of copper notably the \olume on copper issued in 192 a 
by the Imperial Mineral Resources Bureau, which had, 
indeed rendered Mr Allen s work practically super 
fluous, seeing that the earlier liook has < overed the 
sime „round as the present volume Perhaps Mr 
Allen himself ielt this because it is noteworthy that he 
omits this particular work from the list of references 
quoted by him He has also missed a number of 
important monographs issued by the Lnitcd States 
Gee It g 1 al Survey , which are , moreov cr cited in the 
much more complt to bibliography attached to the work 
of the Imperial Mineral Resources Bureau 

Mr liaise had far less assistance in his task , the 
Imperial Mineral Resources Bureau had indeed issued 
1 volume on quicksilver in 1922, and this again is not 
referred to in the bibhogriphv ittached to Mr II Use s 
volume We trust that the omissions in each case are 
auidentd and nit intentional The bulletin of the 
Imperial Mineral Resources Bureau contains far less 
technical information upon the mode of occurrence of 
mercury deposits, and Mr liaise has done this part of 
his work txtremely well Of course it so happens that 
no mercurv, practu ally speaking, is produced within the 
British rmpire, so that the Imperial Mineral Resources 
Bureau was bound to treat the subject in a somewhat 
summary fashion, thus making Mr Halsc’s work 
decidedly more net essary for those who desire a general 
knowledge of the mode of occurrence of mercury ores 

(4) Mr Howard White’s work constitutes a popular 
handbook giving in a compact form the main fac ts con- 
cerning the occurrence, preparation, refining end appli 
cations of nickel It is probably quite true, as the 
author states in his preface, that “ comparatively little 
is known about nickel by the general public,” but it 
should m all fairness be added that no one desiring such 
information can have the least difficulty in obtaining it 
since the publication in 1917 of the elaborate report of 
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the Roy il Ontano Nickel Commission with which thi 
name of its chairman Mr G T Holloway will always 
be associated The little book before us is verv well 
written within the spue of little more than a hundre cl 
pages it deals clearly and comprehensively with this 
subject and should prove extremely useful to the 
non technical reader, who wonts trustworthy general 
information concerning a metal, the industrial appli 
cations of which have been increasing steadily dunn e 
recent veaTs To any one desiring such information 
the book can be heartily recommended 
(5) This work is nec essanly entirely different from 
those already considered it is a scientific report 
addressed to the Colonial Secretary upon the known 
copper deposits in the Isl ind of Cyprus and the possi 
bility of discovering others of economic importance 
Apart from the economic aspect of the work it possesses 
a high degree of historical and antiquarian interest 
for it is generally held that the main supplies of copper 
m early histone times were denved from this island 
which is indeed said to have given its n amc to the metal 
The deposits of copptr ore now known are however 
of relatively low grade consisting in fact of tupn 
ferous pv ntes rather than of true c opper c res but this 
fact is not incompatible with the previous existence 
at the outcrops of such deposits, of gozrans rich in 
oxidised ores with possibly a zone of secondarily 
ennrhed sulphide ores immediately btlow thtm Such 
ores could have ken successfully treated in those 
ancient times although it may lie doubted whether 
metallurgi il skill was equal to the task of extract 
mg the copper from a low „rcdc cuprifer us pvntes 
Nor would it be at all extraordinary that in industry 
earned on for some thousands of yeais shnld have 
worked up every tr ice of iv ailablc mineral 
The report indicates that there is only one mine of 
economic importance known up to date in the Island 
of Cyprus namely, the Skounotissa mine worked by an 
Amencan company, the Cyprus Mines ( orporation 
The mineral deposit consists of a large mass of cupn 
ferous pyrites estimated to contain some six million 
tons of ore assay m e apparently between 49 and 50 
percent of sulphur and between 1 8 and 2 <; per cent of 
copper An English company, the Cyprus Sulphur and 
Copper Company holds a concession on the Lymni 
mine estimated to contain 2I million tons of ore in the 
form of disseminated cupriferous pyntes with 19 5 
per cent of sulphur and 1 2$ per cent of copper which 
is thus too poor to be capable of profitable exploitation 
at the moment A numotr of prospecting permits 
have been granted, and the authors of the report state 
the grounds upon which they consider it quite possible 
that other payable ore bodies may yet be discovered 
The authors may fairly he congratulated upon the 
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publication of an excellent piece of work, which will 
interest equally the mining geologist and the archaeo* 
legist Henky Louis 


Our Bookshelf 

Lit erpool Marine Biology C ommttee J M BC 
Memoirs on Typical British Marine Plants and 
Animals \A 1 Asterias By Herbert l Chad- 
wick Pp \nH 63 9 plates (Liverpool Uni 
versity of Liverpool Press Ltd London Hodder 
and Stoughton Ltd 1923 ) 4s 64 net 
To this useful senes of descnptions of common manne 
animals and plants Mr t hadwick h is previously ton- 
tnbuted excellent accounts of lihinus Antcdon, and 
Tchmoderm Lirvc This description of our common 
starfish ( Astertas rulens) with its nine carcfullv drawn 
and clearly reprodu ed plates e\ en betters his previous 
perform an< e 

While taking idvintigc d the large amount of 
previous work on this well known ethinederm notably 
the embryologies! 1 serv iti ins of Profs MacBnde 
and Gemmill Mr Chadwick ipptirs to have verified 
nearly all his stitements ly Ins own dissection and 
loscrvaticn anil when he has nit done so he is care- 
ful to say as much as will as to indicate one or two 
p ints in which he has btin led to differ Irom the 
mijonty Thus he d ts not 1 elicit th at a single ray 
c an regenerate the whole an mil ileltn Dean King, 
he might have nited praved twentv five vears ago 
that to effect tin t» t 1 ix mu t retain appre ximately 
one fifth c t the di 

On the vext 1 que ti n f the ax il irgnn and axial 
sinus Mr Chadwi 1 is inclined t support Gtmmills 

| ccnclusicns that m \stcnd this system is really 
hemal etc llus may 1c true phv siologic ally and 
m part th u r h seme of the evident c as he admits is 
not conclusive l ut it docs not rule eut the morphe- 
bgi al interpret ition of the organ as a genital stolon, 
a view bv the wav which is far from ha\ mg nri n inuted 
with Mie Bride as Mr Chadwick implies kmong the 
divergent acceunts et the minute histology of the eve- 
spot that of Cuenot is most in accord with Mr Chad- 
wick wn olistrv itions 1 ut differs from them m 
denying anv lenticular thickening of the cuticle 
Though in his diagrams he draws and denotes the 
apical nervous svstem the writer has been unable 
to find any tra c of this svstem in any of the large 
number of sen al settle ns examintd by him 
One or two points of terminology are open to question 
If as is gencrallv admitted the terminals are homo- 
logous with the [first] radials of Cnnoidea, it is puzzling 
to 1 all the plates which lie proximally to them the 
first second etc radials they correspond to the 
superliasils of Aerocnnus The rays are numbered 
according to the method of MacBnde and GenuxulL 
The method which I based on the pnmary water pore 
as a fixed point and which Sedgwick adopted as con- 
ducing to clearness and precision, is, in Mr Chadwick's 
opinion worthy of the fullest consideration,” but 
he does not seem to have given full consideration to 
the criticism of the Gemmill MacBnde system pub- 
lished in my Studies on Ednoasteroidea ” In any 
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case it is surely confusing to apply the term " anterior 
to the anal interradius Such differences of opmion 
cannot, however, detract from the value of a book 
which is essentially a clear and accurate statement of 
things seen F A Bather 

Les Zooeictdtes des plantes d Ajrtque d Aste etdOcianic 
Par Prof C Houard Tome 1 Cryptogames 

Gymnospermes Monocotyledones DicotylGdones 

(1" partie), Nos 1 a 1806 Pp 496 Tome 2 
Dicotyledones (a* partie), Index bibliographique 
Nos 1807 & 3393 Pp 497-1056 (Pans J 
Hermann, 1933-1923 ) a vols 100 francs 
During the years 1906-1913, Prof Houard professor 
of botany m the University of Strasbourg placed all 
cecidologists deeply in his debt by the issue of his three 
fine volumes on Les Zoocecidies des plantes d Europe 
et du bassin de la M6diterranee He has now covered 
Africa Asia, and Australasia Only America remains 
and it is to be hoped that Prof llou ird will continue his 
indefatigable labours and cncompiss the zooceridology 
of the globe The present work is based essentially on 
the same plan is its predecessor a short introduction 
and table of abbreviations and then a descriptive 
catalogue of the animal galls of plants the latter 
arranged systematically according to Lngler and 
Prantl s Pflan/tnfamilien This is followed by a 
bibliographu al index of more than seven hundred 
memoirs of which Prof Houard himself may be justly 
proud to ihim sixtv five items, by zoological and 
alphabetical tables of the animal organisms producing 
galls on plants an index of plant hosts and a general 
index The volumes are illustrated by a portrait 
frontispiece and nearly two thousand figures, which 
although small are quite adequate 
Three thousand two hundred and ninety three 
galls are described, and by his ingenious system of 
abbreviations, and rather rare power of indicating the 
chief morphological features in a few words Prof 
Houard manages to convey, often in i line or two of 
pnnt quite an 'astonishing amount of information 
concerning the structure of the gall its geographical 
distribution and the causal agent To each dese nption 
is appended the bibliography of the particular gall with 
a note of the memoirs in which a figure is to be found 
looking through the bibliography one is a little 
dsmayed to find how little British cecidologists have 
contributed toward a knowledge of the galls found m 
lands within the British Empire There are of course 
exceptions as the well known names of Lounsbury 
Froggatt, Fuller, Green, Masked, and others indicate 
but one must confess that one would like to see Bntish 
names a little more prominent and numerous The 
volumes are very well produced, and botanist and 
zoologist alike will thank Prof llouard for placing in 
their hands so valuable a contribution to so fascinating 
a subject 

La Radtologie et la guerre By Mme P Cune (Nou 
velle Collection scientifique ) Pp 144+xvi Plates 
(Pans F 61 ix Alcan, 1921 ) 8 francs net 
The distinguished author of this little book narrates 
bnefly the part which the X rays played in the medical 
services of the French Army dunng the War, oi^tnore 
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correctly the radiological experiences which she her- 
self had dunng those momentous years as technical 
director of the radiological work of the Patronage 
National des Blesses 

lhi book commences with two short chapters on the 
nature and production of X rays Then follows an 
account of typical installations employed in hospitals 
and lorries in the field A chapter is given up to a 
descnption of radiological work in hospitals and is 
devoted mainly to methods of localising foreign bodies 
and the examination of fractures Mme Cune ex 
presses herself in favour of a preliminary fluorescent 
vreen examination before resorting to photography — 
a subject on whuh there is a division of opinion in 
Ore at Bntain There is a paragraph on the protective 
measures essential for the X rav operator It is now 
well known that complete protection mav be secured , 
and in Great Britain at any rate there has latterly been 
a steady improvement in the working conditions in 
hrspitdls and elsewhere thanks to the work of the 
X ray and Radium Protection Committee and the 
National Physical I aboratory 
I atcr chapters in the book deal with questions of 
pers innel and organisation of \ ray departments 
Brief mention is made of radiotherapy and radium 
therapy As was the case with the British army when 
the value of the X rays had been realised there was an 
enormous expansion of the French radiological services 
dunng the War and Mme Cune quotes some stnkmg 
figures in this connexion For example she estimates 
that in the course of the vears 1917 and 1918 well over 
one million X rav examinations were conducted by the 
organisation under her direction 
The nations appreciation of war achievements is 
now dulled but this little book prompts the suggestion 
that an account of the British radiological activities 
during the War should be put on record 

G W C K 

light and Colour By Dr R A Houstoun Pp 
xi + 179 + io plates (Iondon Longmans Green 
and(o 1923) p 6 d net 
Dr IIolstoi n s book deals with wide aspects of the 
science of light and colour, and will he found of interest 
bv photographers and medical students as well as by 
memliers of the public generally 1 here is an excellent 

ihapter on invisible ravs, including a description of 
Ihrof Rankme s method of wireless telephony and Dr 
roumier s optophone, bv which a blind man is able to 
read ordinary printed matter such os books and news 
papers A \erv clear and simple account of the X ray 
spectrometer is included and also an account of the 
current v lews of the structure ol the atom Primary 
and ( omplementary colours are described by the author, 
who gives the usual table of complementary colour. — 
that of Helmholtz— while he states that Helmholtz is 
not so definite on the subject as is generally supposed 
he does not give the defects of Helmholtz s methods, by 
which indeed no consistent results cah be obtained 
In ascertaining complementary colours it is absolutely 
necessary that a comparison white light of known 
composition be used Without this there is only a 
mental estimation of the white, m other words guess- 
work 

Colour blindness and various methods of detecting 
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the colour blind are described In this chapter, as in 
others, the author shows his appreciation of the physio- 
logical aspects of the subject The section on photo 
chemistry deals with the photographic process, the 
bleaching of the visual purple, the spectral sensibility 
curve of Volvox globator, and the photo sensory pro 
cess of the clam Mya Aremrta The two concluding 
chapters deal with phototherapy and dangerous light 
sources such as the quartz mercury arc iron and 
tungsten arcs, which emit ultra-violet radiations of 
wave lengths shorter than 29^0 A U , and cause a pam 
ful inflammation of the eyes and skin I he last chapter 
dells with the psychology of colour The book is 
ver\ well illustrated F W h dridc. e-Green 

Die btmrokre und EtUfernungsmesser Von Dr A 
Konig (Naturwissenschaftliohe Monographien und 
Lehrbucher, Band 5) Pp v 11 + 207 (Berlin 

J Springer, 192 3 ) 6 d 

This book expresses the views of one whose academic 
knowledge is supplemented by considerable practical 
expenenc c , it contains, therefore, much information 
that a designer of optical instruments will appreciate 
There arc three sections dealing comprehensively with 
the various types and details of telescopes, micro 
meters, and rangefinders 

The author has unconsciously rather impaired the 
agreeable impression of impaitiality created by the 
text through the association of the name of his firm 
with so mvny of the instruments illustrated For 
example, it might be concluded that the well-known 
design of dial sight which reflects so much credit upon 
another German firm was attributable to Messrs 
Carl Zeiss 

Many of the illustrations have been reproduced 
from other works and are already well known and the 
author has not completely solved the very difficult 
problem of representing without confusion the paths 
of rays through prisms of complex form He describes 
the theoretical Ramsden eyepiece which has the field 
lens in the focal plane, but illustrates the practical 
Ramsden having the field lens f/4 beyond the focus 
Too favourable an impression of the practical < leamess 
of optical glass is created by indicating the ibsorption 
for A.«o 48 1* The date and place of Kepler s death 
as given do not agree with those inscribed upon his 
tomb, and stereoscopic rangefinders arc advocated for 
reasons that are no longer accepted hy responsible 
German naval officers 

Notwithstanding these and other minor criticisms 
that might lx. expressed, Dr Konig s book is an 
excellent one that should prove most useful to all 
directly or indirer tly interested in the science of optical 
instruments James Weir French 

Die europaischen Dienen (Apidas) Bearbeitet von 
Prof Dr II Fnese Lieferung 2 Pp 113 208 + 
Tafeln8 13 ioj Lieferung 3 Pp 209 304 + Tafeln 
1419 5J Lieferung 4 Pp 305 400+ Tafeln 20- 
25 ‘jr (Berlin und Leipzig W de Gruyter und 
Co , 1922-1923 ) 

The first part of this work has already been noticed in 
our columns Parts II to IV , which have recently 
come to hand are devoted to an account of the be 
haviour, nesting habits, distribution, parasites, etc , of 
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typical members of the various genera of European 
bees The classification adopted is essentially bio- 
logical, bees being treated as solitary, social, and 
parasitic as the case maybe Perhaps the best feature 
m the book is the descriptions of tne nesting habits, 
which are accompanied by numerous figures, and 
practically all the plates are devoted to various phases 
of this subject The majority of the illustrations are 
original and of a high standard of excellence, and many 
of the plates are exc eedingly attractive The value of 
others is somewhat marred by the addition of too much 
extraneous scenery m the shape of hills, roads, etc , as 
well as buildings The author s object no doubt is to 
portray the surroundings m which the species live 
The genera Osmia, Halictus, and Chaladoma are 
particularly well treated ( haludomo. occupies no less 
than six of the plates, but the great genus Andrena 
scarcely seems to come in for its adequate share of 
illustration We look forward to the appearance of the 
final instalment of the work, and can cordially recom- 
mend the parts already issued as a trustworthy and 
very readahh presentation of the habits and economy 
of the insects of which it treats 

I lements of Natural battue By W Bernard Smith 
Part 2 Pp vni + 268 (London E Arnold and 
Co , 1923 ) 5 s 6 d 

Public School science masters have not yet arrived at 
complete agreement as to how and what science should 
be taught in general education rhe majority of their 
pupils are not destined for careers and professions m 
which a definite training in any one branch of science 
is essential , yet all in this age which has realised that 
science is power, shojld be taught something of the 
scientific method and should gain at least an introduc- 
tion to each of the subjects on which personal and 
national welfare depend Mr Bernard Smith has here 
made an interesting attempt to steer a safe course 
between the Scy 11 a of specialist teaching and the 
Charybdis of smattering, but in places sails perilously 
near the whirlpool This Part II is concerned with 
electricity and magnetism, astronomy, geology, biology, 
physiology, and hygiene, and the principles of agn 
culture Of these the first three are handled rather 
more successfully than the others , but throughout 
the needs of an ordinarily intelligent and well educated 
“ man m the street have been kept in mind 

Chemistry, Inorganic and Organic With Experiments 
B> C L Bloxam Fleventh edition, revised by 
A G Bloxam and Dr S Judd Lewis Pp x + 832 
(London J and A Churchill, 1923 ) 36 s net 
The first edition of Bloxam s textbook was published 
in 1867 It must evidently have undergone very ex- 
tensive revision There can be scarcely a page of 
the original book left The revision in the present 
edition has been wisely and thoroughly done, and the 
book is one which will be found most useful for reference 
purposes in schools or institutions where large treatises 
are not available It covers the whole of chemistry in 
an interesting manner, and the descriptions of experi- 
ments are especially noteworthy Many of these were 
new to the reviewer The book will probably be found 
most useful to medical and pharmaceutical students for 
reference purposes, although it has a wider appeal 



September 22, 1933} 


NATURE 


4*5 


Letters to the Editor. 

[Tke Editor dots not Mold himself responsible for 
opinions expressed by hts correspondents Neither 
tan he undertake to return, nor to correspond unth 
the wrtters of. rejected manuscripts intended for 
this or any other part of Naiurf No notice is 
taken of anonymous communications ] 

Recoil of Electrons from Scattered X Rays 

In a recent paper before the Koval Society (as 
reported in Naturf July 7 p 26) C T R Wilson 
announced that in his cloud expansion pictures of 
secondary p rays produced by X nys shorter than 

0 •) A tracks of very short range appear 1 hese 
electrons he says are ejected nearly along the 
direction of the primary X rays 

A quantum theory of the scattering of X rays 
devised primarily to account for the change in wave 
length which occurs when X rays are scattered led 
me to predict (Bulletin National Research Council 
No 20 pp iq and 27 (October 1022) that electrons 
should be ejected from atoms whenever X rays are 
scattered The idea is that a quantum of r illation 
is scattered m a definite direction by an individual 
electron The change in momentum of the radi ition 
due to its cliange in direction results m a recoil of the 
electron which deflects the ray The direction of 
recoil is not fir from that of the primary leim in 
accord with Wilson s observation on his short tracks 
Corresponding to this momentum icquirtd by the 
electron it has kinetic energv which vanes from o 
when the scattered X r ly proceeds forward to a 
maximum value hr 20/(1 + 2a) when the ny is 
scattered backward (P Debye Phys Zeitschr 24 161 
Apr 15 1923 A H Compton Phys Rev 21 486 May 
1923) Here a-yfK where y hjmt 00242 A an 1 
X is the incident wave length lhe ratio of the 
maximum energy of a photoelectron excited by an 
X ray to the maximum energy of such 1 recoil 
electron would thus be (i + 2«)/2a But Wilson finds 
the length of the trails proportional to the square of 
the energy The track due to the photoelectron 
should therefore be (i + 2o)'/4o* times that of the 
longest recoil electron tracks 
Taking Wilson s datum that a track of 1 cm 
corresponds to 21 000 volts the equation Vr ht/\ 
indicates that a ray of wave length o 5 A will eject 
a photoelectron with a pith of 11 cm lhe recoil 
electron taking 0-0 0242/0 5 should iccordingly h ive 
a range of o 1 1 mm which should just be visible 

1 or his harder X rays with a wave length for 
example of o 242 A (a 01) the recoil tracks on 
Wilsons photogriphs should be as long as 1 7 mm 
The quantum idea of X riy scattering thus leads to 
recoil electrons moving in the nght direction and 
possessing energy which is of the same order of magm 
tude as that possessed by the electrons responsible for 
C T R Wilson s very short tracks 

Arthur H Comhon 

University of Chicago 
August 4 


As Prof Compton points out the phenomena re 
lating to the forward directed p ray tracks of short 
range which appear in air exposed to X rays of short 
wave length are in agreement with his suggestion that 
scattering of a quantum may be eSected by a single 
electron 

That the phenomena are m general accordance with 
Comptons theory was pointed out m my paper 
(which has now appeared in the current number of the 
Proc Roy Soc ) , mention of this was made in my 
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summary of the paper but was omitted in the abbrevi- 
ated report of that summary which appeared in 
Nature of July 7 

It is obvious that further observations on the range 
and direction of tracks of this type produced by 
homogeneous radiations may throw light on some 
very fundamental questions The data thus far 
obtained by this method are not sufficient to decide 
without ambiguity whether a quantum of radiation 
scattered by an electron is emitted m one direction 
only or with a continuous wave front 

C T R Wilson 

Cambridge August 24 


Long range Particles from Radium active Deposit 

With reference to the communication of G Kirsch 
and II Pettcrsson in the issue of Naiurl of September 
15 P 394 on the Sources of long range H particles 
tin results of an examination by the scintillation 
method of the particles emitted by radium active 
deposit in which \vi havi been engaged for the past 
six m ntlis arc of interest 

It w u> found that the active deposit ndium B + C 
on 1 briss disc emitted particles with ranges (in air 
at 15 C and a picssure of 760 mm of mercury) of 
93 hi and 132 cm respectively as well as 
particles of which the range was consi lerably greater 
than 18 cm which were not further investigated 
os they appeare 1 to be i I particles 1 he particles of 
range q 3 cm were previously observed by Sir Ernest 
Rutherford (Phil Mag xxxvn 1919 p 571) 
Although it would not be possible definitely to 
decide that these p irticles were a r lys except b\ their 
deflexions in electric and magnetic field 9 tne appear 
nice of the scintillations strongly suggests that they 
arc a rays lhe numbers of these idditional par 
tieles were relatively very small for every io T 
rays of range 6 97 cm emitted by the source there 
were present 380 126 and 05 particles of ranges 9 3 
11 1 ind 13 2 cm respectively together with about 
160 long range H particles 

To ensure that these long rango particles were not 
produced by collisions by thp 6 97 cm a particles with 
air molecules the experiments on the 11 1 and 13 2 cm 
particles were repeated using carbon dioxide m pi ice 
of air In this e ise the equivalent ranges m air were 
found to be 1 1 3 and 1 3 0 cm respective!! the 
agreement bung considered satisfactory as the 
measurements m carbon dioxide were not made with 
the same precision as in air 
Moreover these partieles could not have been 
excited in the mi a sheets which were used to provide 
screens of vinous stopping powers for the majonty 
of the experiments were c imed out w ith air or c trbon 
dioxide gaps between the source and the mica suffi- 
ciently large to prevtnt the 6 97 cm a rays from 
re idling the mica 

lhe p irticles under consideration appeared to be 
independent of the metal on which the deposit was 
formed as a check determination of the range of one 
set of particles emitted from an active deposit on a 
platinum disc gave a value of 11 2 cm 

It seems possible therefore thit the 12 13 and 
10 cm H particles which Kirsch and Pettersson con- 
sidered to anse from the collisions df a partieles from 
their emanation tubes with atoms of beryllium, 
magnesium and lithium respectively are actually 
long range a particles emitted by the active deposit 
It is of interest to note that should the particles of 
range 13 2 cm later prove to be a particles they will 
be the longest range a particles yet discovered 

Further details of our results and experimental 
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arrangements will be published when we have com 
pleted the examination of the long range particles 
from the active deposits of actinium and thorium 
L r Baies 
J brANLLY Rogfrs 

Cavendish Laboratory Cambridge 
September 15 

The Intermediary Hosts of the Human Trematodes, 
Schistosoma haematobium and Scblatoioma 
mansonl In Nyasaland Protectorate 

I havi received a letter enclosing two tubes con 
taming specimens of five species of fresh water 
molluscs from Capt W H Dye Medical Officer 
Karonga Nyisaland British Central Africi Capt 
Dye writes 1 thmk I can say thit the enclosed 
specimens represent all the fiesh water molluscs to 
be found in this district ns I have searched most 
thoroughly 

Capt Dye was able to infect two of the species 
experimentally with Schist hirn atobuon and Schist 
mansoni respe ctivcly 

The molluscs liav e kin lly been identified as follows 
by Mr G l ltobson Zoological Department Natural 
History Museum b Kensingt m 

fil Lamites ajj 1 is bmith (full grown and young) 

( 1 ) Impara r berti hi Iruienfeld 

(3I Limn ea natahnm Kiauss 

(4) PM fss sc globoid Alorelet 

(5) Planorlti sp ne ir sudameus Mirtcns 

Cant Dve writes of (4) 1 lysopsis ic globosa 
Morelet They an very ctmmon in the marshy 
pools alth nigh r ither difficult t find owing to their 
predilection fir th< mildly undcrsiles of retds etc 
and thetr habit of dropping off when the plant is 
touched They appear to attract 5 hermit btum 
readdv uid Urge numbers of nuraci lia disippear 
out of the tube in which they re put igainst the 
control 

Cipt Dye goes on to dcscribi in detail the expen 
ments he male lie finds that the mollusc dies in 
two days when heavily infected with the imracidu 
of Schist hamatohwi after taking precautions to 
keep the water as free from lecompc sition m itter as 
possihlc The experiments were rept ited several 
times with the same results I he sn ills were not 
killed by Schist mans » 1 but one cannot get such 
concentration of eggs from f fees as from urine 

As to Planorbis sp neat itt/amcu Martens it is 
referred to is the one ind onlv species of planorbis 
in this part of the worl 1 (I hav e most thoroughly 
searched) Ihis species is not killed by a heavy 
infection of S hist ham it hum l ut was minted 
from a good heavily infecte 1 stool with Sc hut 
mans m 

Capt Dye sent specimens of infected snails but they 
died en r utc in l wcie too decompose 1 for sectioning 
on arrival He ippears to have discovered that 
Physopsn ic globosi Mortlet is the intermediary 
host of Schistosoma hamit ibium m Nyisaland and 
possibly he has also found the intermediary host for 
Schistoso na mans ni in Nyasal inti ( Planorbis sp near 
sudameus Martens) 

Ihe other snails which he sent hail he stated no 
attraction for either Scht t hermat btum or mansoni 
J B Chris iopherson 

London W 1 

The One Host Life-Cycle of Hymenolepis fratenta, 
Stiles, of the Mouse 

In the recently issued third volume of The Prac- 
tice of Medicine in the Tropics edited by Byam and 
Archibald Drs Clayton I anc and Low call in question 
SO 2812, VOL 1 1 2] 


(on pp 1821-2) the one host account of the life-cycle 
of the well known tapeworm Hymenolepis froUrna, 
Stiles This account is principally based upon the 
work of Grassi ind Rovelli ana Joyeux and it la of 
considerable interest and importance to be certain of 
the facts not only because tne vast majority of tape 
worms m the higher animals most certainly require 
two hosts in order to complete their life cycle but 
also bei ausc these facts have a practical bearing upon 
the problem concerning the mode of transmission of 
H vmenolepis nana in man 

l o ascertain the truth of the matter I have during 
the last three months selected from a large number 01 
tame mice thirty four individuals which I have had 
under close observation for periods varying between 
33 and <i5 days during which the faeces had contained 
no Hymenolepis eggs and from which it mav be con 
eluded that the mice were free from Hymenolepis 
infection On July o I infected twenty of these 
mice with large numbers of Hymenolepis eggs 
obt lined from naturally infeeted mice leaving the 
otlu r fourtet n mice as controls Of the twenty mice 
infecte 1 eighteen were found to contain ccstodes m 
varnus stagts of development when examined from 
five to twenty four days after one (examined only 
three day s ifttr) probably cont uned cysticeroids and 
one only had apparently remained unmfected The 
controls remained uninfected Since these expen 
ments were conductt 1 under conditions which ren 
deicl it imp ssible fir fleas houseflies or other 
animals to serve is intermediate hosts and since all 
other necessary precautions were taken it must be 
concluded that the one host account of the life cycle 
of Hymenolepis fraterna is the correct one The 
details of these experiments will be published in full 
at the earliest opportunity 

W N I Woouiand 
W ellcome Buicau o* Scientific Research 
London 


Polar Climate and Vegetation 

Dr Stlsansson s proposition as put forth in his 
letter to Nan nr of August 4 p it 2 thit if either 
pole of the eirth were situated in a 1 inland irea the 
w ntcr snowfall would be insufficient to produce a 
permanent ice cap is fundamentally based upon the 
f ict th it the Arctic lowlands of Canada and Siberia 
with a mean annual temper iturc f ir below the freezing 
point arc yet free from a summer snow cover and 
permanent gl relation ihis proposition is tanta 
mount to saying that the inner noith polar area is 
permanently glaciated because it happens to be sea, 
and the south polar are 1 because it happens to be a 
platt iu 10 oro feet 1 lgh 

lhat this is essenti illy a sound conclusion will I 
tlunk appear on 1 little reflection Around the North 
Pole sea ice foims during the six months night in 
such quantity that barely half of it can be melted 
during the six months diy with the consequence 
that even in July the mean air temperature (as given 
by Mohn) does not rise above +30° h or 2 0 below the 
freezing point while the mean January temperature 
drops to 40° F — an extreme r continental range 
of tempi rature at a low general level conditioned by 
the vast expanse of floe ice amounting to some two 
thirds of the area of the polar sea On the other 
hand the mean July temperature of the Arctic 
lowlands vanes with locality between 40° and 6o° F , 
and as pointed out by Dr Stefansson heat spells of 
90° in the shade commonly occur 

The great summer cold of the Antarctic Plateau 
is at first sight more difficult to understand than the 
less severe summer cold of the Arctic Ocean The 
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south polar area being a land surface is entirely 
dependent on snowfall for its glaciation and the 
snowfall there is comparatively small if only on 
account of the low vapour content of the air in very 
cold regions Yet in spite of the exposure of the 
high plateau to six months continuous summer 
sunshine except in so far as clouds may sometimes 
obscure it the cold continues so intense as to preserve 
the ice Bheet intact In the first place it must be 
remembered that the Antarctic Plateau though 
extensive w small enough to bo chilled in the same 
way as any other mountain uplift in any latitude 
ruing like an island into the cold of the free atmosphere 
whitn is not effectively heated bv the sun s rays 
traversing it In the second place the snow surface 
reflects so much of the incident solar radiation that 
comparatively little is ivailable for raising the tem 
perature of the snow to melting point These two 
factors account for the severe summer cold of the 
Antarctic Plateau but if the mijor factor were 
removed that is to say if the plateau retaining its 
present hon/on til extent and its present amount of 
snowfall were lowered to sea level it is probable 
as Stefansson thinks that the ice sheet woi 1 1 dis 
appear in summer permitting grass, or even spruce 
forest to flourish just as in the \rctic lowlands 
to day 

That a reduction to sea level of the Antarctic 
Plateau would remove the permanent ice cap is the 
opinion moreover of Messrs Priestley and Wright 
as expressed in the handsome volume >n the glacio 
logy of the second Scott expedition (rqio 1913) 
which has just been published I do not however 
fully support Dr Stefansson in expecting that a 
lowland south polar continent surrounde 1 by an 
ice chilled ocean would be liable at least so often 
to the high summer temperature of the Arctic low 
lands an 1 for this reason In the Arctic low lan Is of 
Canada or Siberia hot spells in June and Juh may 
be materially assistel by the passage northward of 
air heated m the continental regions to the south 
and on the contrary cool spells with summer frosts 
may be occasioned by northerly winds off the ice 
chilled polar sea 

Dr Stefansson has pointed out in his letter of 
August 4 that the temperature is invariably lowered 
in hot summer spells in the Mackenzie Valley as 
compared with places m Alaska in conse pence of a 
persistent polar wmd which blows up that valley 
Now this polar wind up the Mackenzie vallev in hot 
weather is just a local monsoon effect created by the 
great difference of temperature between the heated 
land and chijly ocean and is precisely the pre 
dominant type of circulation one would expect to 
be set up by a lowland south polar continent heated 
by summer sunshine and encircled by an ice chilled 
ocean Instead of the present glacial anticyclone 
with outflowing winds inflowing winds chilled by 
sea ice would commonly flow in towards the lowland 
Antarctic continent and bnng a good deal of cloud 
rain or sleet so that the occasions when high air 
temperatures of 8o° to 90° I' could occur during the 
southern midsummer December and January would 
b® less frequent than in the circumpolar Arctic 
lowlands in the northern midsummer June and 
July and confined to calm dear conditions 

As regards the dependence of Arctic spruce forest 
on a short hot summer Dr Stefansson makes clearer 
“is Northward Course of Empire than m his 
letter of August 4 that a factor of enormous 1m 
portance in high latitudes is the constant summer 
daylight As a biochmatic factor light is equally 
important with warmth and it » apt to be overlooked 
by climatologists that the contrast between summer 
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and winter is just as much one of light and darkness 
as of heat and cold m middle latitudes and much 
more so in polar latitudes Now it was shown to 
far back as 1893 that in cold latitudes plants require 
and utilise more diffuse daylight than in warm lati 
tudes In the Arctic lands not only is the period of 
continuous or nearly continuous daylight much 
longer than the period of high temperature which is 
limited to a few weeks but on account of the low 
altitude of the sun the ratio of diffuse to direct 
sunlight is much greater than in the tropics so that 
the intensity of diffuse daylight is relatively great and 
there can be no doubt that this factor is all important 
in permitting vegetation to push much farther north 
than would be the case if light were not able to 
seme extent to replace warmth in the economy of 
plants during the Arctic summer 
Ihe Northward Course of Empire reviewed m 
Nature of June 23 p 839 by Dr H R Mill was 
written to correct exaggerated views concerning the 
m hospitality of the Frozen North and to show 
the possibility of settlement in the Arctic lowlands 
Many interesting philosophical questions are raised 
therein For example if Dr Stefansson s generalisa 
hon is sound to the effect that the negro beset on 
all sides by terrible parasitic enemies can move to 
the Arctic and remain healthy if suitably protected 
from the cold whereas the more robust Eskimo 
immediately sickens and dies of germ infections if 
1 rought south because m the comparatively germ free 
atmosphere of the far north he has developed no 
resisting power the thoughtful reader will inquire 
whether tne high and increasing degree of protection 
from infection which modern hygiene and medicine 
is affording to civilised races is not being purchased 
at the expense of that resisting power which enabled 
them to survive the ignorance and dangers of the 
past so that dure results might follow an> temporary 
withdrawal of the protecting hand through some 
emergency At all events it is clear that a sound 
medical philosophy will have an eye to the dangers 
of coddhng no less than to those of undue exposure 
to adverse agencies L C W Bonacina 

27 I anz a Road Hampstead N M 3 
August 29 


Series Spectra In Oxygen and Sulphur 

A few months ago I wrote a paper (Abstract 
J hysxcal Review 21 710 1923) on New Senas 

Spectra in Oxygen It was read at the meeting of 
the American Physical Society m Washington D C 
last Apnl Some questions arose there concerning 
these senes because of their rather unusual character 
Hence I re photographed the spectra of oxygen and 
obtained data that confirm and extend my earlier 
results I also studied the element sulphur which 
resembles oxygen in its spectroscopic properties and 
obtained for the first tune I think sulphur spectra 
in the region of wave lengths shorter than *2500 

Oxygen — The new senes reported at Washington 
have been extended from two to seven and from one 
to six members respectively No second member of 
the third senes was found In the senes terms listed 
below the Fowler notation is used with the modifies 
tion that P is used instead of p for the common head 
of the new triplet senes This change was suggested 
to me by Prof R T Birge The wave numbers of 
the head oP, u of the senes are 109833 109674 and 
109607 Onfy the shortest wave-length of each 
member is noted but the others were observed and 
may be readily calculated from the data given here 
oP, - l5, a S* 75 dye X s 130227 103926 

M 2 
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97650 95095 937 85 93024 and 92546 respect 
— 1- - ) j> | 2D 7D are X025 84 ' 


ively 
948 73 936 62 

lengths of o P, 


84 97i 76 

929 59 and 924 92 The wave 
is are 1355 6 and 1358 6 while the 


:>ij is line is definitely absent 
Sulphur — In extending the spectrum of sulphur 
into the extreme ultra violet I used dry sulphur 
dioxide at various pressures in both the receiver and 
connected discharge tube of the vacuum grating 
spectrograph The following is a bnef summary of 
some of the results obtaine 1 Sulphur dioxide gas 
has a strong absorption band extending from *2500 to 
A 1 ”00 where a narrow and relatively transparent region 
occurs anl then another absorption hand extends 
from X1650 indefinitely into the ultra violet The 
fine structure of these bands is now being studied 
in this laboratory By using low pressures strong 
spectra have been obtained even in these regions of 
absorption Ihus I have photographed the spark 
and arc spectra of sulphur fhe spark spectrum 
consists of many lines and groups of lines and extends 
to M50 The most prominent feature of the arc 
spectrum is a number of triplets of wide separation 
and constant frequency difference I have classified 
these triplets in senes by analogy with oxygen The 
senes designation and wave lengths are oP, M - iS 
182633 182053 180742 o P m 2 S 143692 

143327 1425 n op,- 3s trf fo 132358 

1316 63 o P m 2 D 1485 53 1481 66 1472 99 

oP tt , 3 d x 4 la 92 1409 41 1401 55 o P 1U 4/) 

1313 22 131026 (the last line of this triplet 
was not observed as it is prohat ly hidden by the 
strong oxygen triplet m this region) o P u is are 

at 1914 96 1900 47 and the oP, - is Ime is definitely 
missing as in oxygen The common head oP, M of 
these senes cannot be accurately calculated from the 
data usmg the Rydberg law Fortunately the term 
is has been observed by Meissner (Annaleti der Pkysxh 
so 713 1916) in his study of the infra red hence the 
head of these senes and all the other terms may be 
obtained at once from the above corresponding wave 
lengths Thus oP„, has the values in frequency 
units of 82)82 83156 and 83554 Using these 

values and the observed wavelengths iS -28227 
2S -13384 etc Other spectra in sulphur containing 
these tenns would exist in the region of the infra red 
and have not yet been observed 

Both the oxygen and sulphur spectra desenbed 
above show similar characteristics namely the in 
tensities of the lines and their separations are inverted 
as compared with the known spectra of these elements 
m the visible and infra red tnus tn the new spectra 
the shortest wave length of each triplet is most 
intense and <is indicated by the data above the 
frequency sepiration is sweater between the two more 
refrangible lines of each triplet In both elements 
one triplet 1 as a missing line correspondingly placed 
This fact seems to indicate an inner quantum relation 
which makes its occurrence impossible 

On the new Bolir theory the valence level of oxygen 
and sulphur is a 2, hence a p or P level and my data 
indicate this to be a triple level Apparently there 
exist one stable and two metastable forms of each 
of the elements atomic oxygen and atomic sulphur 
On the assumption that in both elements the oF„, 
level is the valence level the resonance and ionising 
potentials of the stable forms as calculated from the 
data above are for the oxygen atom resonance 
9 11 v olts ionisation 13 56 volts for atomic sulphur 
resonance 6 50 volts ionisation 10 31 volts 

J J Hopfield 

University of California Berkeley, 

August 3 
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[It should be noted that in the foregoing com' 
mumcation the capital letters PSD refer to the 
new triplet senes and m the case of oxygen are not 
connected with the previously known singlet 
senes for which similar designations have beto 
elsewhere adopted Also that the terms is are 
those associated with the previously known tnplet 
senes of oxvgen anti sulphur — Ed Nature ] 


Continental Drift and the Stressing of Africa 

Mr Wavland in Nature of August 25 p 279 
brings forward weighty arguments based on the 
results of the Geological Survey of Uganda to rebut 
the usually accepted view that the Protectorate 
like most of eastern Afnca and probably western 
Africa as well has been predominantly in a state of 
tension I shall be surprised however if further 
work does not disclose the existence of at least some 
normal faulting with a north and south stnke showing 
the former existence of east and west tension It 
may well be that compression and tension have more 
than once alternated with each other in Uganda 
There is no reason too why a change of conditions 
may not convert a true nft valley formed in a period 
of tension into one bounded by reversed faults 

1 am by no means prepared to admit that the birth 
of the moon (supposing it to have in fact arisen by 
sepantion from the earth) must have necessarily 
been a piece of extremely ancient history Sir 
George Darwin Lives reasons for his belief that it 
took place consi Ierably more than 50 or 60 million 
years ago Now Dr Holmes s calculations based on 
the uranium lead ratio of ceitain minerals show an 
antiquity of about 500 million years for the beginning 
of the Cambrian This would suggest that the 
interesting event in question may have occurred at 
some time within the limits of the fossiliferous record 

Nor is there any reason to believe that it must 
have been marked by stupendous catastrophic dia 
turbances A sphere of the earth s size yields itself 
slowly but practicilly unresistingly to a force acting 
continuously upon it — in this case the centrifugal 
force due to its rotation accelerated more by 
the progressive condensation of its interior than 
retarded by the tidal action of the sun 

1 he process of separation may hav e been protracted 
over a considerable time more perhaps than that 
represented by a single geological formation Indeed 
there is a great deal to be said for the suggestion that 
it may have commenced about the middle of the 
Carboniferous and continued till the close of the 
Inas This would account for the fact that m the 
portion of the earths crust which has been chiefly 
studied that is to say the extra Pacific area there 
appears to have been throughout that lengthy period 
a general though by no means a complete recession 
of the ocean which would presumably be attracted 
towards the protruding mass of the moon At some 
stages of this emergence the bulk of the atmosphere 
would be affected in the same way giving rise in 
the region antipodal to the moon to a period of 
marked rarefaction and cold resulting in the Talchir 
and Dwyka toe age which has been recognised not 
only in South Africa bnt also in India Australia 
the Talklands and South America all formerly 
according to Wegener and I believe he is right 
clustered about Afnca If there be any truth in 
this supposition we should expect the chief penod 
of tension m Afnca and its surroundings to have 
existed in Mesozoic and early Kamozoic times not 
in the Paleozoic or pro Cambium The powerful 
tidal action of the moon while still comparatively 
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near the earth would be responsible for the fact 
that the readjustment of the earths crust after a 
large portion had been removed in the course of the 
formation of the moon was mainly effected in an 
east and Welt direction 

In these circumstances the excessive meridional 
folding which Prof Chamberlin postulates as a 
necessiry result of tidal retardation could not be 
looked for 

The chief value of the formulation of a speculative 
hypothesis such as 1 have sketched out is m lUustrat 
mg and emphasising the interest and importance of 
detailed study of geological structures region by 
region and period by period throughout the worl I 
It will only be when wo have all the facts before us 
that we shall be able to solve with any assurance 
the problems presented by the present configuration 
of the surface of the globe 

With regard to the use of the words nft and 
nft valley the latter was originally and properly 
used by Prof J W Gregory for a structuril villey 
due essentially to tension and I use nft in the 
corresponding sense — of a split in the earths crust 
due likewise to tension This is in close accordance 
with the j opular and literary use of the wor 1 nft 
Should at any future tune it be dearly proved that 
the great nft valley was never in the whole 
course of its existence associated with east and west 
tension it would then I submit have no longer a 
right to the title John W Fvans 

Im penal College of Science and lechnology 
South Kensington S W 7 
August 31 


Stereoisomerism among Derivatives of Diphenyl 

Thf cases of isomemm so far recorded among 
dematives of diphenyl whether connected with 
optical activity or not (Kenner and co workers Trans 
Chetn Soc 1922 121 614 etc ) ore interesting from 
the point of view of the possibility of the existence 
of a stable para bond m benzene ind more 
particularly in diphenyl denvatives Ihus any 
2 2 derivative of diphenyl should be cipable of 
optical activity on the basis of the general formula 

yCH =CRx N /CR-CH n 
CH C— C CH 

\ch-ch/ Nch=ch 

which reveals the presence of four asymmetric carbon 
atoms 

From the same point of view the isomeric dimtro 
benzidines (cf for example Brady and McHugh 
Trans Chem Soc 1923 123 2047) ani some of the 
substances derived from them also contain four 
asymmetric carbon atoms although this type does 
not include cases of optically active substances at 
present 

The above suggestion opens up a large field for 
investigation It is interesting to note in passing 
that diphenyl forms a tetra ozonule which may 
indicate that the para bonded condition is favoured 
even by the parent hydrocarbon L E Turner 

East London College 
Mile End Road E 1 
September 4 


The Liesegang Phenomenon — an Historical Note 
The discovery of the phenomenon of periodic 
stratification in gels is attributed to Liesegang (Phot 
Archw 1896 aai) Historical accounts of earlier 
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experimental work on the formation of precipitates of 
sparingly soluble substances in gels are given by Wo 
Ostwald ( Grundnss der Kolloidchemie Dresden 
1909 208) and by Biadford (Biochemical Journal 29 
29 1920) The latter author states (loc at p 29) 

1 he first observation of a 9cnes of 1 lyers (produced 
bv periodic precipitation in gels) must be ascribed 
to I upton (Nature 4" 13 (18 j2)) It may be 
observed that Ord published experiments before 
this date on the firmation of calcium oxalate in 
isinglass gels Details of these experiments are given 
m his book ( The influence of Colloids upon Crys 
talline Form and Cohesion london 1879) which 
m the writer s oj mion has not received the attention 
it deserves It appears from the passage quoted 
below (op at p 108) that Ord before 1879 (the 
utual date of the experiment is given in the text as 
March 12 1869) had obtained stratified precipitates 
of calcium oxalate 

The leposit (of calcium oxalate) was not uniform 
but somewhat stratified forming a layer of greatest 
density near the calcium solution a layer of less 
density with some opalescence near the oxalic 
solution and several intermediate lavers of still less 
den sit \ with alternate spaces of extreme semttness of 
deposit 

In the light of these facts it seems that the pnonty 
of the discovery should be taken b\ Ord 

J R I Hlpburs 
119 Richmond Road London N 1 
August 18 


Urease as a Product of Bacterium radlclcola 

Till letter by JProf Werner m Nati rf of August 
II On the Presence of t reasc in the Nodules of the 
Roots of the leguminous Hants induces me to 
stite that urease is also produced by the pure 
cultures of Bacterium radictcola and much more pro 
fusely than by the no lules Such forms as I ictrr 
Trtf lit Pis t are particularly strong in tins respect 
while Ormthopodis and Lupxm are but feeble urease 
producers 

It is interesting to observe that urease is also in 
certain cases a product of the normal papilionaceous 
pints first discoverc 1 by Takeuchi m the be ins 
of Soja hispida and by me m the seeds and the nnd 
of the branches of Cytisus 1 aburnum and htyane 
chinensts 

The simplest way for the demonstration of the 
enzyme is the plate method which I liave lesenbed 
in C cntralblatt f Baktenologie 2te Vbt Bd 5 p 
323 1813 and Archives Sterlanlaises 1895 As 
however B radtacola does not grow veil on broth 
gelatin or veast decoct gelatin with 1} per cent 
urea the detection of the enzyme must be made 
with material taken from colonie previously grown 
on peas leaf gelatin with 2 j r cent cane sugar and 
then used as little lumps placed on the yeast decoct 
urea gelatin plate Alter a few minutes the beautiful 
ms phenomenon becomes visible if urease is 
present os a consequence of the production of 
ammonium carbonate which precipitates the calcium 
carbonate and calcium phosphate m the particular 
manner proper to this experiment Ihe addition of 
some c ilcium raalate to the yeast urea gelatin en 
hances the sensibility of the ins reaction 
The discovery of urease in B radtacola was the 
result of experiments on the nutntion of this bac 
tenum performed w 1919 and 1920 with the co 
operation of Mr Ir L E den Dooren de Jong at 
Delft M W Bbijbrinck 

Gomel Holland 
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The Study of Man 1 

By Prof G Elliot Smith, FRS 


I N this address I propose to give a sketch of the 
progress tint has recently been made m some of 
the manifold branches of studv concerned with the 
nature and history of man and his achiea ements and 
to suggest how they can be correlated and integrated 
as a real science of man with a distinctive discipline 
The recent discoveries of the remains of Rhodesian 
man and the Nebraska tooth have added a new species 
and a new genus to the human family and two con 
tinents to the known domain of its extinct members 
Intensive studies of the whole senes of fossil remains 
and comparison with the living races of Homo sapiens 
hav e m ede it possible for us to construct a family tree 
of the Homimda? and to draw certain inferences as to 
the nature of the cvdutionarv changes tliat have 
occurred within the human funily since it first came 
into existence lrom such investigations it appears 
that seme of the ftitures regarded as distinctive of the 
highest races if men ire temporarv phases in the lower 
races ind what is much more striking many of the 
anatomical traits generally supposed to be peculiar 
to the hum an family are found in new bom gorillas 
and chimpanzees but are lost 1 y these apes before 
they attain their maturity Prof Hoik of Amsterdam, 
has recently been studying this remarkable pheno 
mcnon * and h as attempted to interpret the facts by 
the Batesonian paradox that man lus attained the 
human status and the higher races have advanced a 
stage beyond the lower nc t by the acquisition of new 
characters but by inhibiting the full development of 
his ancestral truts I im unable to accept my dis 
tinguished friend s speculations ler mans mental 
powers and the brain thit makes their manifestation 
possible cannot be explained simply as an unveiling 
of possibilities dormant in his ancestors for they are 
positive additions to his equipment which represent 
his distinctive charac tenstic I here is however this 
germ of truth in Prof Bolk s claim , the apes have m 
many respects departed further from the primitive 
ancestral type than man has m that they have become 
more highly specialised in adaptation to a particular 
mode of life 1 hey have lost not only many primitive 
traits that men has retained but also the plasticity 
and adaptability that played a decisive part in the 
attainment of man s mental pre eminence 

I propose hert to submit a tentative pedigree of 
man s Primate ancestry based upon the results of 
intensive studies in comparative anatomy and em 
bryology and discoveries m paleontology and to use 
this as the basis for a study of the progressive changes 
in the brain which prepared the way for the eventual 
emergence of those attributes of mind which distinguish 
man from all other living creatures 
In the course of this inquiry we shall see that during 
the process of evolution m in s Pnmate ancestors 
wandered from America to Europe and Asia, and that 
such world wide migrations have tieen continued by 
certain of their descendants ever since, providing the 

1 Ever tag lecture delivered to the Ontuu AatocUUm Mcettog at 
Ltverporl on September 14 

1 L Bolk The Put played by the Ei dnutne Gland* ta the Evolution 
of Men Tkt Lem* September 10 1911 p jM 
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new environments which weeded out those members 
of the order that failed to adapt themselves to new 
circumstances or to specialise and drop out of the race 
for the attainment of a higher status Nor did tins 
migration cease with the advent of man himself He 
has ever been a wanderer upon the lace of the earth , 
and not until the invention of civilisation did certain 
groups of human beings become anchored m definite 
localities One of the great sources of confusion in 
modem anthropological discussions is the lailure to 
distinguish between the migration of population and 
the diffusion of culture m other words due recognition 
is not given to the fact that a small group of people of 
a higher culture can impose the latter upon a large 
community without necessarily effecting any retognu 
able ch mge in the phvsu il characters of the people 
as a whole 

Ihf Discovery of Iutankhamp n’s Tomb 

When the programme for the British Association 
meeting was first tentatively drafted more than six 
months ago the attention of the world at large was 
fixed upon the Theban Valley of the Tombs of the 
Kings, and the n ime of the insignificant pharaoh 
Tutankhamen was on every one s lips The officers of 
the Association then derided that the cvenmg lecture 
should be devoted to an exposition of the scientific 
results o£ the exploration of Tutankhamen s tomb, and 
it was hoped that Lord Carnarvon would have pre 
sided at it I need not dwell upon the tragic events 
which have made impossible the realisation of either 
of these proposals I ord Carnarvon s death has dealt 
a very serious blow to Egyptian studies just at the 
moment when it is more than ever important that 
British prestige in Fgvpt as a serious patron of archceo- 
logical studv should be maintained and strengthened 

I he work in Tutankhamen s tomb has yielded 
singularly little information of direct scientific value 
Yet there are certain aspects of this dazzling illumina 
tion of the last phase of the eighteenth dynasty that 
are worthy of attention I need not emphasise the 
value of this discovery in forcing upon the attention 
of the world the vastness of the achievements of the 
ancient Egyptians m the fourteenth century b c At 
a time when some of us have been trying to impress 
this het upon students of anthropology one cannot 
refrain from acknowledging the debt to Mr Howard 
Carter for having accomplished in one winter what we 
have been striving in vain to do at the British Associa 
tion for more than twelve years There is only one 
point m connexion with this discovery to which I can 
refer before I turn to consider other aspects of the 
study of man 

The Search for Gold 

The \ ast quantity of gold actually found m the tomb 
is a point of special interest, for it raises problems of the 
utmost significance with reference to the part played 
by this relatively useless yellow metal in the history of 
civilisation At a time when we have lost the use of 
gold as currency it is interesting to contemplate A stage ■ 
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in hfetor^ before gold comage was invented, although 
the metal was being used as tribute Gold was the 
firtt metal used by man, and it was the arbitrary value 
attached to it for its supposed magical properties as an 
elixir of life that initiated the world wide search for it 
which has now lasted for sixty centuries although the 
motive for the search — m other words, the reason for 
attaching so peculiar a value to the soft yellow metal— 
has changed The search for gold h is been the most 
potent influence in the development and the spread 
of civilisation From the pictures in the tomb of 
Tutankhamen s viceroy Huy we leam that the gold 
was obtained from Nubia and the Soudan and we are 
also shown the peculiar types of ships whi< h brought 
this tribute down the Nile The demonstration of 
the effects of such exploitation upon the S ludan 
has recently been revealed by the investigations of 
Prof Reisner, which have provided us with an object 
lesson m the process of cultural diffusion such as has 
been happening m every part of the world since then 
In modem times we have seen it m the Transv aal in 
Australia and in California — the settlement ot relat 
ivelv small bands of miners to get gold and incident all) 
to plant in hitherto waste plates < f the earth ertun 
of the elements good and had of our civihsati in In 
the Soudan thirt) five tentunes ago the lgvpttans 
were doing what our own people are now doin„ in the 
Transvaal A relatively small hand of pople of 
higher culture were making use of the lot d population 
to exploit the gold to which the latter had previously 
attached no value As the result of the settlement of 
cultured immigrants in their midst < ertun of their 
customs and beliefs were adopted h) the indigenous 
inhabitants and blended with their own tustanis In 
a rtport upon Prof Reisner s work m the Soudan which 
I submitted to the British Association in iqi-, (Report 
p 189) the iacts relating to this racial ind cultural 
mixture w ere summarised 

The geographic al distribution of archjrol >gn al re 
mams and the features of the culture reveal to every 
one who is willing to read the plain storv told hv 
these facts, first emphasised b> Mr W J Perr> that 
the same process has been going on ever since the 
first civilisation was invented, and that it has been the 
chief motive for the diffusion of culture throughout 
the world Whether one examines the distribution 
of the earliest monuments in Southern India or the 
settlements mentioned m the Rig Veda m the North 
West, the distribution of ancient settlements in Persia 
Siberia the Caucasus and Asia Minor or further afield 
from the ancient East in Furope and the British Isles, 
m Africa to the Niger and Zimbabwe, m the lands of 
gold in Malaysia and Eastern Asia, and further still in 
America, we can read the same story the same motive 
and the same result of the exploitation of the local 
natural resources by the native population under the 
direction of relatively small bands of alien immigrants 

Many other materials to which a magical or economic 
value was attached played a part in this process of cx 
ploitation Resin, timber, pearls, copper, flint jade, 
turquoise, lapis lazuli, amber, tin, and eventually all 
metals, were some of the more obtrusive lures that 1m 
pelled men to embark upon any adventure, however 
hazardous and the search for these things was respon 
*ible for the world wide diffusion of culture 
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The investigation of the details of these events throws 
new light upon ancient history and affords a convincing 
explanation of much that hitherto has been obscure m 
the history of civilisation 

Ancient Mariners 

Considerations of time will permit me to refer only 
tc one aspect of this world wide diffusion The 
pictures of the boats used b) Tutankhamen s viceroy 
reveal certain peculiir features which were adopted 
also m sea going ships in the Mediterranean and Ery- 
thraean Seas These distinctive methods of ship- 
building have been preserved until the present day m 
the Victoria Nyanza in I ast Africa and in certain parts 
of the Malay Archipelago They are also revealed in 
quite unmistakable fishion in sculptures of the Early 
Bronze Age in Sweden Here there is a specific lllustra 
tion not only of the fact of the world wide diffusion of 
culture but also of the chief means by which it was 
effected 

Ihf New Vision in Anthropology 
The investigation of the factors involved in this 
demonstration of the umtv cf civilisation brings to 
light the motives that prompted its origin and provides 
us with a new insight into the real meaning of customs 
and beliefs It contains the germ of 1 new method of 
tpprowh to the problems of ps>chnlogv and a means 
whereto) in time the unification ol anthropolog) will 
be effected and a real science of m in created 
During the last twelve ) cars there has been a pro 
found change m most of the fitlds of investigation 
concerned with the stud) of man Not only has there 
h en a neh harvest of new facts and a fuller under 
tanding of the meaning of suth knowledge as we 
possess but also there has begun to emerge a radicail) 
new ittitude toward the problems awaiting solution 
Hitherto the investigator who concerns himself with 
the problems of human structure and function of the 
races of man of the fossil remains of man of evolu+ion 
and inheritance as a rule has refused to discuss customs 
and beliefs arts and crafts social organisation, and the 
psychological aspects of anthropolog) which ar» now 
1 ommonly called cultural The two branc hes of 
anthropology have been cultivated in water tight 
compirtments, and the fact that the results achieved 
in each of them have far reaching significance for the 
interpretation of the problems of the other is as a rule 
totally ignored 

During recent )cars some of the more far seeing 
students of man hue been insisting upon what the 
late Dr Rivers called the unitv of anthropology and 
the urgency of the need for more co operation between 
the different fields of research 8 Until such Integra 
tion is effected there can be no real science of man 
In this address I propose to give a sketch of the new 
trends m anthropological thought, and to suggest how 
they may be unified and focussed upon a definite aim, 
the interpretation of man s history and human conduct 
Perhaps a simple illustration will explain the value 
of the correlation of physical and cultural studies 
Twelve years ago, when attempting to interpret the 

•WHS Riven The Unity ot Anthropology, low* Royal 
AMnttkftMl InDtult ijai «1» B MelmowiiToo tke Unx TObjecl 
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results of the study of ancient Egyptian remains, I 
plotted out on a map the geographical distribution of 
an alien people with easily recognisable distinctive 
features that began to make its way mto the Lgvptian 
Delta about 3400 bc 4 This people which played a 
definite part in Eg) pt Babvloma trete and the 
Mediterranean and especially in Britain could be 
traced withe ut much diffi ultv to its homeland in 
Western bn Having reached this stage in inter 
preting the facts I was greatly perturbed to find that 
this sime unmistakable tv pc was found widespread 
throughout P)l>ntsia Having failed to get any help 
or encouragement from anthropologists either on the 
phvsica! or the cultural side to pursue this subject 
further I had no alternative than to Tcsort to ethno 
logical studies to see whether 1 could not discover 
cultural evidence to shed some light upon the un 
doubted facts of race concerning which I was satisfied 
that I had unshakable evidence of a widespread 
migration of pc pie In Polvncsu I found the same 
general associations between the distribution of these 
distinctive people and the practices of megalith 
building and mummification as I had previously found 
m the Mediterranean area and Western Asia and 
when the evidence came to be studied intensively it 
seemed to establish upon unshakable f mndations the 
fact of the unity of civilisation and the worldwide 
diffusion of culture in early times 1 his conclusion of 
course h is been warmlv contested during the last ten 
years during which however its opponents have 
repeatedly shifted their ground and taken up new 
lines of defen c While there is not a scrap of doubt 
as to the ultimate issue it is clear that there wall be a 
prolonged onflict such as in the past was necessary 
to conv ini e people that the earth was not fl it or that 
man was re ill) evolved from a Simian ancestor 

There arc two punts in connexun with this theory 
that T want specnllv to menticn — (a) Its bearing 
upon the prollcms of physi al anthropology, and (b) 
its relation to psvchologv If it c in be demonstrated 
that at certain scittercd localities widespread tlurough 
out the world the germs of the common ivilisition 
were planted by immigrants the recogmticn of the 
presence of the latter at some places and not at others 
is a fact of cardinal importance to the student who is 
attempting to interpret the puzzling results of the 
intensive study of ri c in localised areas When one 
is de iling with regi ms like O eania where the popula 
tion is the result of relitiscl) recent immigrations 
pr >1 abl) none f them more than twenty centuries old 
sue h c msiderati ns arc clearly the essence of the whole 
problem 

I need say n ) m ire in justifi ition of the fundamental 
importance of the lose corrtlition of the work in 
physical and culturil anthropolcg) They are parts 
of one and the same problem which cannot be solved 
unless both classes of evidence are given their proper 
value 

One of the greatest obstacles that has barred the way 
to such collaboration has lx.cn the persistent refusal 
on the part of ethnolc gists to distinguish between 
diffusion of culture and migraticn of people The 
confusion that lias arisen from this issue has had far 
reaching efftets not merely upon the interpretation of 
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the early history of civilisation, but also, by imphoUabTf 
in creating a bias in fav our of the untenable hypothesis 
that there is a necessary connexion between race and 
culture 

The proof of the fact of this widespread diffusion of 
ancient culture is provided (o) by the positive evidence 
that it did occur (b) by the fact that m the history of 
custom and invention knowledge invariably has spread 
in the way we postulate and has ever been the chief 
incentive to progress in the new foci , and (c) by the 
psychology of invention If then it is asked, the fact 
cf diffusion is so certain why is there so intense an 
opposition to its admission? Why do the majority 
of anthropologists cling to a theory that is so obviously 
false ? I heir attitude and methods of evasion become 
more intelligible if one goes back three centunes ago 
ind studies the arguments of the people who refused 
to admit the error of the flat earth hypothesis If it 
bc urged that the opposition m that case was essentially 
theological it can be claimed that medieval theology 
has not a monopoly of dogmatism against the advance 
ment of science The errors of ethnological doctrine 
that still hold the field are largely the outcome of 
certain incidents in the sixties of the nineteenth 
century as the result of which (a) the terms used by 
biologists in the Darwinian controversy were mis 
understood and misapplied and ( b ) in the conflict with 
such apologists as Archbishop Whately and the Duke 
of Argyll 5 the ethnologists not only made claims that 
recent research has shown to be wholly indefensible, 
but also laid down these false doctrines with all the 
pontifical air of infallibility which unconsciously they 
seem to have adopted from their theological opponents 
In recent times the attempt has been made to bolster 
up this filse claim by certain specious psychological 
arguments and the best he pe for ndding anthropo 
logical science of so serious a hindrance to progress 
is to be found m the adoption of serious psy chological 
methods m the investigation of customs and beliefs 
and the interpretation of the history of civilisation 
Nor would the benefit of this closer correlation lietween 
ethnology and psychology be one sided Psychology 
has at least as much to gam as ethnology For the 
inv estigation of the meaning of myth and folk lore, of 
custom and belief is coming to play an increasing part 
m the study of human behav lour The further develop 
ment of this tendenry is certain to be the chief factor 
in ndding mthropolc gical studies of the encumbrances 
of error which still hamper their growth 

Man s Distinctive, Attribute 

The study of man can only become transformed 
mto a real science when mans really distinctive 
attnbute the nature of the human mmd is made the 
chief subject of anthropological inquiry The value of 
psychology as the great integrating factor in anthropo 
fogy has recently been explained with great lucidity 
by Dr Malinowski and in the rest of my address I 
want to suggest that the extent of its possibilities for 
effecting co ordination is even much wider than the t 
claims he made for it Psychology can become the 
bond of union between all branches of anthropological 
inquiry and the medium whereby a distinctive du 
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ctpjiae cm he developed to justify the creation of a 
real science of njan 

The full recognition of the mechanism of the diffusion 
of culture involves a new orientation in psychological 
investigation for it points the way to the true cxplana 
tion of the origin of folk lore and myth and of custom 
and belief and it throws a new light upon the springs 
of human action and upon the problems of social and 
political organisation and of education The outcome 
of this new movement m ethnology will be to effect a 
closer bond of union with real psychology and through 
psychology with the biological sciences that are 
essential for the full appreciation of the meaning of 
mental evolution 

It is too often forgotten by students of man s evolu 
tion that the fundamental distinctive feature of the 
human family is the nature and range of the powers of 
mind which differentiate it from all other livin„ 
creatures The chief aim of the interpreter of this 
evolution should be to offer some explanation of how 
these distinctively human attributes were acquired 
With his usual facility of expression Sir James Frazer 
puts this view with great force It is all the m re 
welcome because he who so freely uses the theory of 
the independent evolution of belief reproves another 
ethnologist for too exclusive a devotion to biological 
methods of interpretation and for forgetting the part 
that human thought and will have played in moulding 
human destiny He says that some of his colleagues 
would wnte the history of man without taking into 
account the things that make him a man and dis 
criminate him from the lower animals To do this to 
adopt a common comparison is ti wnte the play of 
Hamlet without the Pnnce of Denmark It is to 
attempt the solution of a complex problem whilt ignor 
mg the principal factor which ought to comt mto the 
calculations It is as I hav e already said not s lence 
but a bastard imitation of it For true science reckons 
with all the elements of the problem which it sets ut 
to solve In particular the scienct which deals 
with human society will not if it is truly scientifi omit 
to reckon with the qualities which distinguish man from 
the beasts • 

It should then be the fundamental aim of any move 
ment to integrate the forces of anthropological inquiry 
to provide an explanation of how man acquired his 
distinctive position and how precisely his behaviour 
was modified by the attainment of such heightened 
powers of discrimination and ability to profit from hi 
experience 

The Evolution of the Human Brain 
Intensive research in comparative anatomy and em 
bryology and discoveries in palaeontology have made it 
possible for us to reconstruct man s pedigree with a 
confidence that hitherto would not have been justifi 
able Using this scheme as a foundation we earn deter 
nunc precisely what structural changes especially m 
the brain were effected at each stage of the progress of 
the Primates toward man s estate and in the light of 
the information afforded by physiology and clinical 
medicine we are able m some measure to interpret the 
meaning of each of the stages in the attainment of the 
distinctively human attributes of mind 
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In an address delivered at the Dundee meeting of the 
British Association eleven years ago and elsewhere on 
several occasions since then I have discussed this 
problem but I make no apology for returning to its 
consideration again For as I have said already it is 
the fundamental question in the study of man and 
re ent research has cleared up many difficult points 
since I last spoke on the subject 

1 ven be ft re the beginning of the Tertiary period the 
trend had already been determined for that particular 
line of brain devekpment the continuation of whtch 
e entually led to the emergence of mans distinctive 
attributes Moreover man as I said in 1913 is the 
ultimate product of that line of ancestry which was 
never compelled to turn aside and adopt protective 
specialisations either of structure or mode of life which 
w uld be fatal to its plasticity and power of further 
development 

Vision the Foundation of Mans Mental 
Powers 

The first step was taken when in a verv prumtiv e and 
unspc lahsed arboreal mammal vision became the 
dominint sense by which its movements were guided 
and its lehaviour so largely determined One ol the 
immediate results of the enl ancement ol the import 
an c of vision was to awiken the animals unosity 
on titling the things it s iw around it Hence it was 
prompted to handle them and its hands were guided by 
visual control in doing so This brought about not 
merely increased skill in movement but also the culti 
vation of the tactile and kinaesthetic senses and the 
building up of on empirical knowledge of the world 
around it by a correlation of the information obtained 
e\| enmentally 1 y visi in tc uch and movement The 
i juisition of greater skill affected not merely the hands 
but also the cerebral mechanisms that regulate all move 
ments and one of the ways in which this was expressed 
w is in the attainment of a wider range and an increased 
precision of the conjugate movements of the eyes and 
1 pccially of a more accurate control of convergence 
This did not occur however until the flattening of the 
face (reduction of the snout) allowed the eyes to come 
to the front of the head and look forward so theft the 
\ lsual fields overlapped Morcov cr a very complicated 
mechanism had to be developed in the brain before 
these ielicate associated movements of the eyes could 
be effected The building up of the instrument for 
regulating these eye movements was the fundamental 
factor in the evolution of mans ancestors which 
pened the way for the w ider vision and the power of 
looking forward that are so pre eminently distinctive 
of the human intellect Our ommon speech is per 
meated with the symbt lism that proclaims the influence 
of v lsion in our intellectual life 

The first stage in this process seems to have been the 
expansion of the prefrontal cortex and the acquisition 
of the power of voluntarily extending the range of 
conjugate movements of the eyes and focussing them 
upon any object Then came the laborious process of 
building up in the mid brain the instrument for effecting 
these complex adjustments automatically 7 so that the 
animal was then able to fix its gaze upon an object and 
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to comentrate its attention upon the thing wen rather 
than upon the muscular act incidental to the process 
of seeing it This represents the germ of attention and 
of mental concentration m gc neral But the power of 
automatic ally moving the eyes with such accuracy 
that the images of an objc ct upon the two retinae could 
be focussed with prec ision upon exactly corresponding 
spots mide possible the acquisition of stereoscopu 
vision the ability to appreciate the form sue solidity 
and exut position in spice of objects It also pre 
pared the wav for the development in each retina of a 
particulirlv sensitive spot the macula lutea, which 
enabled the animal to ippreuate the texture colour, 
and other details of objects seen with much more pre 
cision than before Hence probably for the first time 
in the history of living creatures an animal acquired 
the power of seemg m the sense thit we associate 
with that verb The attainment of these new powers 
of exact v ision further stimulated the animal s curiosity 
to examine and handle the objects around it and pro 
vided a more efficient control of the hands so that acts 
of mcreising degrees of skill were learned and much 
more delicate powers of tactile discrimination were 
acquired Out of thtse experiments also there emerged 
a fuller appreciation of the nature of the objects seen 
and handled and of the natural forces that influent cd 
the tourst of events 

With the acquisition of this new power of learning 
by experimentation, events in tht w arid around the 
animal acquired a fuller meanm„ and this ennehtd 
all its experience not merely that which appealed to 
the senses of si„ht and touch but hearing also Thus 
in the senes of Pnm ites there is a sudden expansion of 
the acoustic < ortex as soon as stereoscopu vision is 
acquired and the visual t u tile motor and prefrontal 
cortex also fed the stimulus and begin rapidly to ex 
pand I his increase tf the auditory terntory is ex 
pressed not only in a marked increase of acoustic 
discrimination but also by an increase in the powtr of 
vocal expression At a much later stage of evolution 
the fuller cultivation of these powers conferred upon 
their possessors the ability to devise an acoustic sym 
bolism capable of a much wider range of usefulness than 
merely conveying from one individual to another < nes 
expressive of different emotions Tor when true arti 
culate speech was acquired it became possible to con 
vey ideas and the results of experience from individual 
to individual, and so to accumulate knowledge and 
transmit it from one generation to another This 
achievement was probably distmetiv e of the attainment 
of human rank, for the easts obtained from the most 
primitive brain cases sue h as those of Pithecanthropus 
and hoanthropus reveal the significant expansion of 


the acoustic cortex This new power exerted the mds^ 
profound influence upon human behaviour, for it made 
it possible for most men to become subject to tradition 
and to acquire knowledge from their fellows without 
the necessity of thinking and devising of their own 
initiative It is cosier to beh av e in the manner defined 
by convention than to originate action appropriate to 
special circumstances 

Within the limits of the human family itself the 
progressive senes of changes that we have witnessed 
in man s Primate ancestors still continue and as we 
compare such a series of endocramal casts as those of 
Pithecanthropus Eoanthropus Homorhodestensts Homo 
neanderthalettsis and Homo sapiens , we uon detect a 
progressive expansion of the panetal prefrontal, and 
temporal territories which are associated with the 
me reasing powers of manual dextenty and disenmina 
tive power of mental concentration and of acoustic 
discrimination 

The study of such factors of cerebral development 
will eventually enable us to link up the facts of com 
parativc anatomy with psvchologa and enable us the 
better to understand human behaviour Such wider 
knowledge will in time help us to 10 ordinate the 
pnnuples that underlie customs and beliefs, and 
iiom such researches there will eventually emerge 
a distinctive discipline and a more stnctly scientific 
method 

Tor the full realis ition of this vision what is necessary 
ah vc all is that the universities should recognise the 
importance of this new conception of humane studies 
and tike on active part in building up a science of 
man that is more scientific than what at present are 
known as the hi nannies and more human than 
biolcgy The fundamental aim of all education is the 
fuller understanding of the forces of Nature and of 
human behaviour I he necessity for attacking the 
latter problem with more directness and precision is 
urgent and it is impossible to exaggerate the import 
an 1 of a fuller cultivation in our universities of the 
studv of the nature of man and of the spnngs of human 
conduct It lies at the root of all knowledge and the 
intelligent control of all hum in affairs I need not 
emphasise the tremendous practical importance of 
such studies to an Fmpire such as ours at the present 
time I he Pan Pacific Conference held in Australia 
recently is on earnest ot the realisation of this fact 
bv statesmen and administrators and of the usefulness 
ol collaborating with men of science to acquire an 
undt rstandmg of subject peoples and their social 
problems This policy of peaceful development of 
the Pacific is a good augury for the fuller recogni- 
tion of the value of anthropology to the world at large 


Some Bearings of Zoology on Human Welfare 1 

By Prof J H Ashworth DSc, FKS 


r F'HE bearings of zoology on human welfare— as 
J- illustrated by the relation of insects, protozoa, 
and helminthes to the spread or causation of disease m 
man— have become increasingly evident in these later 
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years, and are familiar to every student of zoology or 
of medicine At the time of the last meeting of the 
British Association in Liverpool (1896), insects were 
suspected of acting as transmitters of certain patho- 
genic organisms to man, but these cases were few, and 
in no single instance had the hfe-cycle of the organism 
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been worked out and the mode of its transmission from 
insect to man ascertained The late Sir Patrick 
Mansqn working in Amoy had shown (1878) that the 
larvae of FtUtrta bancrqftt undergo growth and meta 
morphosis m mosquitoes but the mode of transference 
of the metamorphosed larvae was not determined until 
1900 Nearly two years after the last meeting in 
Liverpool the part played by the mosquito as host and 
transmitter of the parasite of malaria was made known 
by Ross In addition to these two cases, at least eight 
important examples can now be cited of arthropods 
prosed to act as earners of pathogenic organisms to 
man— eg Stegomyia — yellow fever Phlebotomus— 
sandfly fever, tsetse flies— sleeping sickness (ono 
rhmus — South Amencan trypanosomiasis (C hag is 
disease) , Chrysops — Filarta ( Loa ) loa the fie 1 Xeno 
psylla cheopis — plague the body louse— tren h fever 
relapsing fever and typhus and the tick Omithodorus 
— \fncan relapsing fever 

In selecting examples for brief consideration I proj ose 
to deal very shortly with malaria although it is the 
most important of the insect carried diseases 1 (cause 
the essential relations between the Anopheles mosquito 
and the parasite are well known There still remain 
lacunae in our knowledge of the malarial org imsms 
Ross and Thomson (1910) showed that asexual forms 
of the parasite tend to persist in small numbers between 
relapses and suggested that infection is moint lined 
by these ostxual stages Such explanation elucidates 
those cases in which relapses occur after short intervals 
but the recurrence of the attacks of fever alter long 
intervals can only be explained bv assuming that the 
parasites lie dormant in the body — and we know neither 
in what part of the body nor in what stage or condition 
they persist Nevertheless the cardinal pc ints about 
the organism are established and preventiv e measures 
and methods of attack based on a knowledge of the 
habits and bionomics of Anopheles have been fruitful 
in beneficial results in many parts of the world 

If we desire an illustration of the vast difference to 
human well being between knowing and not knowing 
how a disease germ is transmitted to man wc may 
turn to the case of yellow fever When this pestilence 
came from the unknown and no one knew how to 
check it its appearance m a commumty gave rise to 
extreme despair, and in many cases was the signal for 
wholesale migration of those inhabitants who could 
leave the place But with the discovery that Stego 
myia was the transmitting agent all this was changed 
The municipality or district took steps to organise its 
preventive defences against a now tangible enemy 
ind the successful issue of these efforts with the 
onsequent great saving of life and reduction of human 
suffering in the Southern United States m Panama 
in Havana and m other places is common knowledge 
It is a striking fact that during 1923 Central America 
the West Indies, and all but one country of South 
America were frdte from yellow fever which had rav aged 
these regions for nearly two centuries The campaign 
against Stegomyia is resulting as a recent Rockefeller 
report points out, in yellow fever being restricted to 
rapidly diminishing, isolated areas, and this disease 
eems to be one which by persistent effort g^n be 
brought completely under control 

In 1895 Bruce went to Zululand to investigate the 
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tsetse fly disease which had made large tracts of Africa 
uninhabitable for stock and near the end of the same 
yeir he issued his preliminary report in which he 
showed that the disease was not caused by some poison 
ehborated by the fly— as had been formerly believed— 
but was due to a minute flagellate organism a trypano 
some conveyed from affected to healthy animals by a 
tsetse fly ( Glosstna morsttans ) In 1901 Forde noticed 

in active organism in the blood pf an Englishman m 
Gimhia suffering from irregularly intermittent fever, 
and Dutton (1902) recognised it as a trypanosome 
whirh he named Trypanosoma gambiettse In 190a 
C istcllam found trypanos >mes m the blood and cerebro 
spinal fluid of natives with sleeping sickness in Uganda 
and suggested that the trypanosome was the causal 
rganism of the disease 1 he Sleeping Sickness 
( mmissun (Bruce and lus ullcagues) confirmed this 
v cw ind showed that a tsetse flv Glossina pal pahs, 
w the transmitter Since then much has been leamt 
regarding the multiphc ition of the trvpanosomc in 
the flv and its transference to man Tt r some years 
this w 1 believed to take place bv the dim t method, 
lut in 1908 kleine demonstrated cyclical trans 
mission md this was shown later to be tl e principal 
mean of transference of 7 gambtense In 1910 
Stephens and I anth im described from in Lngl shman, 
who hid btome infected m Rhodesia a trypanosome 
which from its morphological characters and greater 
virulence they regarded as a new species T rhodestense, 
and its cyclical transmission by Glossina morsttans 
was provtd by Kinghom and Yorkc Recent reports 
ly l)ukc and Swvnnerton (1933) of investigations m 
T11 ganyiki Territory suggest that direct rather than 
cy heal transmission by a new species of Glossina is 
there mainly responsible for the spread of 1 trypano 
s me of the T rhodestense type 
The impossibility of distinguishing by their morpho 
ljgy what are consideied to be different species of 
trypanos mes and the difhculty of attacking the fly 
ire handicaps to pngress m the campaign against 
sleeping sickness which presents somt of the most 
subtle problems in present day entomologv and proto 
zo logv Here also we come upon peqilexing con 
ditions due apparently to the different virulence of 
separate strains of the same species of trvp inosome 
and the varying tolerance of individual hosts — on 
whi h subjec ts much further work is required 

The relation ot fleas to plague provides one of the 
best tnd most recent illustrations of the necessity for 
careful work on the systematics and on the structure 
and bionomics of insects concerned in carry ing patho 
genic organisms Plague was introduced into Bombay 
m the autumn of 1896 and during the next two years 
extended over the greater part oi Bombay Presidency 
and was earned to distant provinces The Indian 
Government requested that a commission should be 
sent out to investigate the conditions The cormnis 
sion which visited India in 1898-99 came to the 
conclusion (1901) that rats spread plague and that 
infection of man took place through the skin but — 
and this 1$ amazing to us at the present day — that 
suctorial insects do not come under consideration in 
connection with the spread of plague Further 
observ ations, howev er soon showed this conclusion to 
be erroneous Liston fouqd in Bombay in 1903 that 
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the common rat flea was Ptdex ( Xenopsylla ) cheopis 
that it was present in houses in which rats had died 
of plague and in which some of the residents had 
become infected that the plague bacillus could multiply 
in the stom ich of this flea and that the flea would— 
in the absence of its usual host — attack man Thest 
obsenations pointed to the importance of this flea in 
the dissemination of plague and the Second Plague 
Commission which was appointed and began work 
in 1905 definitely prosed that Xenopsylla chtopt c is 
the transmitter of the plague organism from rat to rat 
and from rat to man 

The mechanism of tnnsmission of the plague 
bacillus was worked out by Baeot and M irtin m 1913 
The) showed that in a proportion of the fleas fed on the 
blood of septicsemu mice the plague banlli multiply 
m the proventnculus — which is presided with chitinous 
processes that ict as a s live to prevent regurgitation 
of the blood from the stom ich — and 1 ma s of bacilli 
is firmed which bio ks the proventnculus and may 
extend forward into the oesophagus lleas in tlus 
condition ire not pres ented from sucking 1 lood 
beciusc the pharvnx is the suetcnal orgm but their 
attempts to oht un blood result only in distending the 
oesophagus Ihe blood driwn into the cesophigus is 
repeatedly forced backwards into contact with the 
mass of plague ha illi and on the sucking action 
ceasing some of this mfc ted blood is expelled into the 
wound Ihe tnnsmission of plague depends on the 
pcculnr structure of the proventnculus of the flea and 
on the extent to which in ccrtim cximples the plague 
bacdli multiply in the proventnculu Such blocked 
fleas being unable to take 1 lood into the ste mach are 
in a starved condition and moke repeated attempts to 
feed and hern e arc p irticularly dangerous 

Until 1913 it was believed th at all the fleas of the 
genus Xenopsylla found on rits in India bel nged to 
one species (cheopts) lut m that year I F Hirst 
reported that the rat fle t of ( ol mho w is \ astta 
whi h had been taken off rat in Rang on and des nbed 
bv \ C Rothschild m 1911 Hirst ascertained that 
this flee did not readily 1 ite man if tl c temperature 
were above 8o° 1 A collection of 788 ficis from 
Madras City proved to consist entirely of \ astta and 
Hirst suggested that tl c explanation of the immunity 
of Madris and Colombc fnm plague was the relative 
mefficicncv of X astta is a trinsmitter Craggs 
examination (1921 1923) of at, 657 fle is obtained from 
rats m all parts of India shows that thev include three 
species Xenopsylla cheopis A astta and A brasili 
ensts 1 1 is last species is e immon m the central and 
northern uplands of peninsular India but its bionomics 
have not yet been investigated A cheopts is the 
predon inant spec ics in the plague areas while A astta 
is the common flea in those art is which hx\ e remained 
free from plague or have suffered onlv hghtlv In 
Madras City for example during the twenty one tears 
1897-1917 pligue has occurred m twenty of these 
tears but the average mortality was cnly 0013 per 
thousand — that is though the infection has been 
repeatedly introduced there it failed each time to 
set up an epidemic The significance of an imported 
case of plague depends in large measure on the local 
species of Xenopsylla Hirst has made numerous 
attempte during the plague season in Colombo to 
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transmit plague by means of X astta from rat to rat, 
but with negative results and X astta was never found 
to behave like a blocked X cheopts 
The distinction of X cheopts from X astta is not 
an entomological refinement with purely systematic 
significance but corresponds with a different relation 
e f the species to the epidemiologv of plague and hence 
becomes a factor of great practical importance If 
through these researches it has become possible by 
examination of the rat fleas of a locality to estimate 
accurately its liability to plague anti plague measures 
mav henceforward be restneted to those areas m which 
plague is likely to occur * e where X cheopts is the 
predominant flea Thus a great economy of effort 
and of expenditure and a higher degree of efficiency 
may be achieved in fact the problem of the proven 
tion or reduction of plague may be brought from un 
wieldy to prirticable proportnns When it is remem 
I crcd that since 1896 some ten and a quarter millions 
of people have died in India from plague we have a 
more than sufficient index of the importance of a precise 
knowledge of the systematics structure and bionomics 
of the insect earner of Bacillus pestts 

\nother cf the outstanding features of the penod 
under review has been the extensive and intensive 
study of the Protozoa The structure and the bio 
nomics and life history of these organisms have been 
investigated with the help of the finest developments 
of modem technique It is fitting here to record our 
acknowledgment to two staining methods— Heiden 
haul s iron hsematoxvhn and the Romanowsky stain 
(including Giemsa s and I ashman s modifications), 
which have added „icatly to our technical resources 
1 here is time to refer only to certain of the Protozoa 
whirh directly affect man Iwenty vears ago our 
knowledge of the few speuis of Protozoa recorded 
from the human alimentary < anal was defective in 
two important respects — the svstcmatie characters 
and the biologv of the species— so there was much 
confusion Subsequent investig itions and especially 
those of the list ten yetrs (by Wenyon Dobell and 
others) have cleared up most of the doubtful points 
hut owing to the difficulties of size and the paucity of 
characters availal le it is by no means easy in practice 
to distinguish certain of the species Of the seventeen 
species now known to occur in the intestine of man 
Entamoeba histolytica has received particular attention 
This organism lives as a tissue parasite in the wall ol 
the lar„e intestine where as a rule the damage caused 
is counterbalanced by the host s regenerative processes 
But when the destruction outstrips the regeneration 
intestinal disturbance results leading to the condition 
known as amoebic dysentery The specific character* 
md the processes of reproduction and encystment ol 
E htstoly tua are now well ascertained and it is realised 
tint m the majority of cases the host is healthy acting 
as a earner dangerous to himself for he may develop 
into a rase of acute dysentery and to the community— 
for he is passing in his feces the encysted stage which 
is capable of infecting other persons Whether an 
infected person will suffer from dysentery or act as S 
healthy earner apparently depends upon his own 
susceptibility rather than on any difference m the 
virulence of different strains of the Entamoeba 
In all work with Entamcebje infecting human be®$ 
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inevitable characteristic of every form of official service 
Two examples are worth recording, for every friend 
of Hayden will recognise them as typical 
We were moving camp to a new field where there 
was a probability that the fast coming hot weather 
would soon make work difficult The hot west wmds 
laden with fine dust, had significantly started as a 
warning that life in tents would soon be impossible 
Every day was important when, through the negli 
gence of a local subordinate official transport facilities 
broke down absolutely within twenty miles of our new 
field I was annoyed especially because my mail 
having been directed from headquarters to the new 
camp, the enforced halt could not be utilised even for 
office work There seemed to be no escape from a 
wasted day of useless grumbling On rising next 
morning Hayden was missing but by noon he turned 
up loaded with heavy postal packets and then I found 
that he had been to fct< h my mail and, is I ifterwards 
discovered had cycled nearly forty miles over whit 
onlv an Indian District Board would be < on tent to call 
a road Few but Ha>dcn would have thought of it 
none but Hayden would have done it silently as it 
it were only the usual thing 
Four years later Sir b ram is Younghusbind was 
starting on his mission to Lhissa The n marks in 
the Direi tor s Annual Report for 1902-1 (Rcc C eol 
Surv Ind vol xxxu pp 153 156) show whv at thit 
time we were anxious to know whtther c n the northern 
side of the snow covered crystillmc nngc of the 
Eastern Himalaya there had been an extcnsicn tf tht 
Mesozoic fossiliferous bism which hid been surveytd 
m Spiti and other parts of the north western Himalay a 
I hurried to Darjeeling to intercept Younghushand 
who was then on his way to join the expedition th it 
had already started mto Sikkim He re ilised the v Uut 
of the problem and readily offered to give faeihtics fer 
a geologist to join the pirty but warned me that unless 
an officer could move at once he might be too late 
I returned immediately to Calcutta ind put the 
question before Hayden who promptly volunteered 
to cancel his local engagiments and although he 
knew the meaning of winter c n the inhospitable plateau 
of Tibet did not wait to discuss conditions or settle 
his local affairs but moved off within twenty f ur 
hours trusting to pick up transport and equipment on 
the way Within a fortnight there came bick a pared 
of Spiti shale fossils and a letter thit opened a new 
chapter m Himalayan geology Hayden was away for 
more than a year and how he covered so much ground 
with such excellent results was known onlv to him 
and to his kindred spint Sir Francis \ounghusbmd 
Always moving rapidly but never too hurried to 
help a colleague , always doing something but 
mentally as wel^ as physically Havden piled up a 
record of solid results which would have been the 
envy in turn of the sportsman the explorer the 
scientific worker and the most orthodox official After 
graduating at Trinity College Dublin in engineering 
as well as arts, he made a journey round the world 
before joining the Geological Survey of India in 1895 
He was appointed Director of the Department m 1910 
and held office for eleven years Meanwhile, as a 
junior officer his work touched most of the provinces 
of India, but his Himalayan and trans-frontier strati 
graphical work naturally attracted most attention, 
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the chief scientific results being included in his memoirs 
on Spiti and Bashahr (Mem Geol Surv Ind , vol 
xxxvi , part 1), on the provinces of Tsang and tJ m 
C cntml Tibet (vol xxxvi part 2) and on Northern 
Afghanistan (vol xxxix part 1) Just before leaving 
for Switzerland he completed and sent to the press in 
French his account of the journey through northern 
libet during 1922 that is after he had retired from 
the Indian Government service 

In 1915 the Geological Society awarded Hayden 
the Bigsby medal and he was elected a fellow of 
the Royal Society in the svme yeir, whilst Calcutta 
University conferred on him the honorary degree of 
D Sc He served su essively as president of the 
Mining and Geolt gnal Institute of India and of the 
\sntic Society cf Bengal In 1911 his oftuiil service 
was recognised by the C I 1 in 1919 he received the 
senior order of ( SI and on the day of his embarkation 
it Bombiy in June 1920 preparatory to retirement 
from the office of Director of tht Geological Survey, 
his knighthi od was gazetted 

The actident which led to Hayden s death with his 
two guides must have octurred soon ufter August 12, 
on his return from an ascent of the 1 insteraarhom, 
but his body was not found until August 28 The 
details of his death will never bt known but if the final 
and determining incidci t was net a definite attempt 
to save bis companions it was not Hiydens fault 
Ht w is buried by fntnds on Scpteml er 1 at Lautcr 
brunnen and the si lection of the spot would almost 
< crtamly lx in ucord ini c w ith his own w ish Perhaps 
of ill the many incidents th it one can recall as lllustra 
tuns of his generous niture my last glimpse of him 
wa the most characteristic it was just a few days 
before he started on his tour in Switzerland he was 
lusy with his preparations but looked in to siy fare 
well on his way to sec the sick relative of a fnend who 
was away from home One frequently came across 
instances of his gener sity to the poor and sick, but 
not even the most intim ite of his friends knew them 
ill as in his work each act of kindness followed too 
closely on its predecessor to allow of time for talking 
about it T H Hoiund 

Th* issue of the Physikalucht /nlschnjt for July 15 
contuns an olntuirv nitiie of Prof O Lehmann by 
Dis V Sc hlcicrmai her and k Sc hai hcnmeier He 
was bom on January 13 1855 at (onstance where 
his father I \ Lehmann was director of the training 
college As an only child he spent much tune m his 
fathers laboratory and was interested m his search 
foi mathem itical law m organic life He studied under 
kundt ind Groth at Strasboure and liter graduating 
taught in schools m Baden and Alsace until 1883, when 
he became lecturer and afterwards extri professor 
at the polytechnic at Aix la Chapelle After a year 
as extra professor at Dresden he succeeded Hertz 
as director of the physics department of the technical 
school at Carlsruhc m 1889 He took a prominent 
part in the meetings of the scientific sex lety of (. arlsruhe 
and was noted for the experiments with which he 
illustrated his lectures He is best known m Great 
Britain for his work on hquid crystals and for the 
improvements he made to the microscope to facilitate 
that work His death occurred on June 17 1923, some 
time after his retirement 
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Current Topics and Events. 


Tur ninety first annual meeting of the British 
Association which closed at Liverpool on Wednesday 
September 19 was one of the most successful in the 
history of the Association and all who have been 
concerned in the arrangements for it whether local 
or sectional are to lie congratulated upon the gratify 
mg result of their work More, than three thousand 
members attended the meeting and the facilities 
afforded them for social amenities and scientific 
discussio 1 were much appreciate 1 1 y all As nomin 
ated by the Council Sir David Bruce w is elected by 
the tcncral Committee as president for the meeting 
to be liel I in 1 oronto on September 3 10 of next year 
The Committee ilso cordi illy iceeptcd the invitation 
from Southampton to meet there in 1925 On 
Monday September 17 the honor lry degree of 
doctor of science of the I Diversity of I iverpool was 
confcrrei upon the following iistinguishe 1 men of 
science Sir Jh rncst Hutherfi r 1 Pr< f Niels Rohr pro 
fessor of pin sics in the 1 mversity of topcnhigen 
Dr T II Cnfhths 1 ref G \ T ewis professor of 
chemistry L mversity of tahfornu Prof C Hhot 
Smith professor of anatomy in L mversity College 
I ondon Dr Jobs Schnu It director of the C irlshcrg 
1 aboratc ry t >p« nh igen in 1 Piof J C Mel ennan 
professor of physics in the I mversity of 1 oronto 

Cavon B VKNI.S of Westminster preached the 
sermon on Sund ly last in the Lady Chapel of T iverpool 
Cathedral r n the occ ision of the British \ssouation s 
visit to tint city Hi dealt with Ihe Influence of 
Science on Christianity an 1 with characteristic 
courage attnlutel the waning influence of the 
churches to the il scur intisin and static outlook of 
many exponents of religion ( hnstianity h is gamed 
much from progress extern U to itst If the pronounced 
ethical progress in the Roman h mj ire 111 the second 
century was a wide movement f r which religion 
cannot claim the whole credit thirteen centuries 
later the Rinussance had an invigor iting effect 
producing in the churches changes destined to be os 
permanent and valuable is they were extensive 
the pity w is th it in the nineteenth century the 
chunhcs lid nut tike advantage of the changes 
produce 1 in the outlook of e lucated men by the 
scientific movement but led by the ti acton ms 
adoptf 1 rot her an attitude of hostility which has 
resulte 1 in the t 10 lern conflict of ideas among clerics 
themselves an I has prejudice li lucated people against 
their teachings 1 01th is a necessity of existence 
Zealots still contend that there is a moral value in 
blind faith But the modern world so for is it has 
fallen under the sway of tl c scientific method demands 
that faith shall be re isonable on 1 not blind In 
ability to grasp new ideas reluctance to discard or 
even to modify thcones or beliefs are qualities 
perhaps more rare among scientific workers than 
among theologians but we are too accustomed to 
the conservatism of outlook among the former 
particularly those whose life work has been in the 
direction of elaboration of what are to them funda 
mental principles amounting to beliefs to fail to 
NO 2812, VOL. 1 1 2] 


appreciate the magnitude and importance of the task 
of the best contemporary theologians in combating 
religious obscurantism 

If the first accounts exaggerated the number of 
lives lost the latest figures reveal the completeness 
of the disaster cause 1 in Japan by the earthquake of 
September 1 Although the exact number of deaths 
caused by earthquake and fire is still unknown it is 
estimated that ipproximately 1 xo 000 were lulled 
in Tokvo 30 000 in \okohama 10 000 in Kamakura 
1 > 000 in the Miura Peninsula 700 in Odowara and 
\tami and 5000 in the Boso Peninsula — a total of 
165 700 In Yokohama about 71 000 houses were 
dcstioved and iliout 100 escaped damage in Yoko 
suka all but 150 out of 11 800 houses were destroyed 
in Tokyo 93 per cent of the houses were burnt or 
crushed Most of the high concrete buildings damaged 
in lokyo show fissurts in the third floor facades but 
al ove and below th it floor there is little injury The 
lire destroveil i gnat part of the Imperial University 
including -00000 volumts in the libriry At first 
the shock at \okih ima was not severe md differed 
little from those so often felt in Japan Then 
suddenly then 1 nne a swirling motion (the vorticose 
shock of the It linns) dunng which practically all 
houses collapsed instantaneously Several early 
reports with regar 1 to the effects of the shock prove 
to hive luen erroneous Ihcre was no volcanic 
eruption in the island of Oshima and none of the 
islands off the /u Pimnsul 1 disappeared Dr 
Nakamura has mile a picliminary invostig ition of 
the central area He finis that the earthquake 
origin ite 1 in two separ ite foci one between Oshima 
an 1 Atami in which the f rst in 1 more violent move 
ment seems to hive originated the other near the 
nav d station of Yokosuka 

The Howard silver medal for 1923 of the Royal 
Meteorological Society has been awarded to Cadet 
J C Ntelham of H M S Wor esttr for the best essay 
on Tropical Storms I he medal was competed 
for by the cadets from II MS Worcester HMS 
Lon ttty and the Nautical College Pangboume 

Tin International Commission of Eugenics met at 
I und in Sweden on September 1 and 3 under the 
chairmanship of Major I eonard D irwin Various 
resolutions were passed and the question where the 
next international congress should be held was dis- 
cussed Profs Nilsson hhlc and Johansson were 
appointed members of the Commission The Com 
mission was entertained at dinner by the Mendelian 
Society and visited the Swedish Institute of Genetics 
at Akarp near I und and the Swedish State institute 
for race biological investigation These are the only 
institutions in the world for genetics or eugenics 
which are State endowed 

Hr ax rH Week is to be celebrated on October 
7-13 This movement was instituted in 1912 and 
the arrangements are made by a committee appointed 
by the Royal Sanitary Institute 90 Buckingham 
Palace Road S W 1 The object of Health Week 
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is to focus public attention for one week in the year 
on matters of health and to arouse that personal 
responsibility for health without which all public 
work whether by Government or by Local Authorities 
must fall far short of its aims It is suggested that 
the dominant idea should be Self Help 111 Health 
and the consideration of what every individual can 
do for himself and his neighbour in securing a healthy 
life While there is this central Health Week Com 
mittee local celebrations in each centre are organised 
and controlled by local committees and a circular 
has been issued for the formation and guidance of 
the latter containing suggestions for the pro 
gramme of events, and subjects for lectures The 
Health Week Committee is working in cordial co 
operation with the National Baby Week Council 
(already referred to in these columns) and it has been 
found convenient in several instances to combine the 
celebrations of Health Week and Baby Week 

An Empire Mining and Metallurgical Congress is to 
be held at the British Fmpire 1 xlubition in I ondon 
during the first week in June 1924 I he Institution 
of Mining and Metallurgy the Institution of Mining 
Engineers the Institution of Petroleum Tec linologistx 
the Iron and Steel Institute ind the Institute f 
Metals representing the scientific and cchnical 
interests of the miner ll and metal industries with the 
Mining Association of Grtat Britain an 1 the N itional 
Federation of Iron and “steel M inufact irtrs arc 
cooperating as conveners, of the Congress This is 
the first such Congress to be held and it is anticipated 
that succeeding sessions will be held in the Dominions 
under the auspices of in Fnipirc Council of Mining 
and Metallurgical Engineering Institutions which it 
is hoped will lie constituted as a result f tlu in a igural 
Congress Viscount long of Wraxall will deliver 
the Sir Julius Wernher Memorial lecture of tie 
Institution of Mining and Metillurgy at the opening 
session of the Congress taking mineral resouices an 1 
their relation to the prosperity and development cf 
the Empire as his subject Ihe May I ecture of 
the Institute of Metals to be delivered by Dr F W 
Aston on Atoms and Isotopes will also form p »rt 
of the programme of the Congress 

An unusual insurance claim is recorded by the 
New York correspondent of the 1 tines in a messige 
dated September 13 The University of Indiana took 
out a policy at a cost of about 30/ to insure against 
possible failure of the party from the University sent 
to Ensenada Mexico to take good photographs of the 
total solar eclipse of September 10 lhe expedition 
was unsuccessful and the insurance company duly 
paid out about 300 1 which is to go towards the cost 
of the expedition A similar insurance policy but 
for 2000I was taken out by the Swarthmore College 
party -which was also in Mexico The compens ition 
in this case was to be inversely as the success of the 
expedition in obtaining photographs It is stated 
that good photographs of the solar corona were 
obtained 

Up to July 2 no less than 826 broadcasting stations 
had been licensed in the United States For various 
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reasons however chiefly financial 376 of them have 
ceased to operate Nearly half the total number 
of working stations are run by radio and electncal 
companies rhe rest are run bv newspapers stores 
colleges churches etc 1 hat the art of broadcasting 
has come to stay is proved by the fact that only a 
small percentage of the stations were discontinued 
because their service was unsatisfactory to the 
public In a few cases stations were closed down 
lecaust of the competition of nughlxmnng rival 
xtitions In Great Bntun there is only a single 
organisation for broadcasting and so the public does 
not get the benefit of improved service owing to 
competition On tl e other hand however it is 
imperative that the industry be in a sound financial 
position if it is to work satisfactorily 

A memorandum on the rainfall m India during 
June and July and the probable amount during 
August and September has recently been issued by 
the Indian Meteorologic il Department lhe mon 
soon was 1 ite m arriving on the shores of India ind 
w is weak throughout tl t month of J une There 
was a general strengthening of the monsoon currents 
111 the early part of July and during the month well 
distributed rain fell o\ cr most of India 1 ir the two 
nu nths of June ind Tuly the rainfall over the plains 
oflndnwis ibout ( jitr cent abov< normal The 
excess was large in I owtr Burin 1 in 1 in the North 
West 1 rentier 1 ro\ nice ind Kijjutini West lhe 
amount was short of the n non il by more th in 20 
pir ent 111 most of the Madras Preside ne\ Orissa 
lhe 1 nst Central Irovinces Bernr the West United 
1 rovincts anl mostly along the western frontier 
lhe forec 1st issue! in the early pirt of August states 
that there is no re ison to e\pe t im 1 irgc departure 
from the normd in the rxmfall of India generally 
in \ugust ani September Reports receive l from 
In lia by tho India Office show for the 1111 1 week in 
September that there was an excess of rain in west 
( entral India north Hvdcrab 1 1 an 1 south east 
Midras normal amounts m lower Burma Orissi 
west Central Provinces an 1 north Madr ts else 
where rains were sc mty 

Proi A K Forsyth recently delivered a lecture 
on the life and work of Sir Is 1 ic Newton under the 
uisptcts of the I on Ion County Council ind it is 
published as an article m the Lmptre Renew for 
September This is an opportune moment to refresh 
the public memory on Newton s life md achievement 
when so much interest is being taken in Tinstein s 
mo lification of the Newtom in law of gravitation In 
addition to a biographical sketch tho article gives a 
summary of the state of mathematics and astronomy 
when Newton was at Cambridge and the preparatory 
work done by Copernicus Fyclio Brahd Kepler and 
Galileo in leading up to the Pnncipia It is explained 
that the geometrical methods of the Pnncipia were 
adopted because the validity of the infinitesimal 
method which Newton had himself employed was 
still a matter of controversy Comment is made on 
the curious fact that Newton took a degree of the 
earth s circumference as 60 miles in his first abortive 
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test of his law the correct value had been published 
in England thirty years earlier by Richard Norwood 
The fact that international jealousy delayed the 
universal acceptance of the law of gravitation seems 
btringe to us now there is however a slight echo 
of it m the intipathy shown to 1 mstein in some 
quarters bcciuse of his nationality lhe article 
shows the important part that Voltaire plaved in 
persuading the Trench of the truth of Newton s law 
Thus we find that before the return of Halley s comet 
in 1759 Clairaut and I alandc calculated its perturba 
tions bv gravitational methods I*rof Forsyth makes 
the practical suggestion that the bicentenary of 
Newton s death m i )ij should be marked by a new 
edition of his collected works There has been none 


since Horsleys edition in 1785 and many additional 
manuscripts have been discovered since that date 

Thl Almanac for the year 1923 published by the 
Egyptian Government contains m addition to the 
usual statistical inform ition a good deal of matter 
of scientific interest There are chapters on the 
geographical features and special attention is given to 
t he Nile Agriculture and antiquities receive consider 
able attention and there is a long section on irrigation 
It is noted that the llmanac is intended to be ex 
planatory and descriptive rather than statistical and in 
this respect is intended to supplement the Annuaire 
Statistique The book is a valu ible volume of 
reference on Egypt 


Our Astronomical Column. 


A Larcf Iiri b\it — Mr W I Denning writes 

On St ptember 7 at 7 j 5 r m GM1 a large fireb ill 
was observtd from m iny pi ices 111 the south west of 
Engl ind \s viewc 1 from Par Cornwall it appe ired 
as large is the f ill m in and p issetl from the west 
over north west ind finally disappeared in north 
north west It left a bnlh int trail of light ind this 
remauicd consj lcuously oln ious t > the un u It d eye 
during five minutes lhe trul exhibited some 
singular chinges of sh qt anl position whifi it con 
tinued m sight it first assume l 1 vertical direction 
after which the extremities curved to the left ind 
forme 1 a semi circle 

A nun l>cr of other ot servers in ( or n wall have 
reported obscrv itions of the j henonunon an 1 itnong 
other plu is it ipp< irs to liavi leen well observed 
at 1 owey liskearl in l Polruan lhe ol jut was 
also seen from South itnpto 1 from which pluc the 
enduring streak w is situ itt t dui west at an iltitudi 
of 16 

SiLirvR Massrs Accumulating statistics on 
bin iry systems combine 1 with the greit increase in 
the numl r of fairly trustworthy panllaxes have 
madi it possit lc to le luce mt ail values of the stellar 
masses fir each spectral type Messrs Russell 
Adams an 1 Joy investigate the matter in a joint 
paper in 1 ub Ast boe Pacific for August using 
at out 4 k> stars 1 hi y assign to tyj c O masses of 
0 to 9 to type 11 mass t> to glints of types A to G 
masses 2 to 4 an i to the dwarfs of all cl isses masses 
| to 2} m each case the unit is the sun s mass 

On plotting m iss against absolute magnitude they 
obtain a gripli that is practically a straight line 
though with a slight upward bend for type B Ihis 
result seems to lead to a fairly obvious corollary 
wluch is not however given by the authors It is 
that the duration of the stellar universe in the past 
is of the same orler as that of the luminous period 
of individual stars If it were much greater th in this 
then even the most massive stars would have had 
time to distribute themselves among all the ranks of 
absolute magnitude The same conclusion is obtained 
by dynamical stu lies of the stellar motions which do 
not indicate any great prepon lerancc of non luminous 
stars 

The recently published report of the Cape Observa 
tor> states th it the stellar m isses are also being 
investigated there lhe results suggest thit the 
masses group themselves about certain standard 
values t 1 1 5} 2} of the sun each being about 
double the following If this law should be estab 
fished it would indicate that the large masses were 
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determined by some physical cause and that they 
were liable to successive subdivision into equal parts 

HrAi Radiations 01 Planms — A llusion has 
alri idy been made in these notes to the investigation 
by Messrs bdisin Pettit and Seth Nicholson on the 
d irk heat w ives emitted by the planets These are 
isolate 1 l y thi use of a cover glass transmitting 
bt tween o 3 m and 5 5m (with 1 wi ik extension to 
7 5 m) ind a watei cell transmitting between o 3 m 
an 1 1 3 t lhe curve of atm isphinc transmission at 
Mt Wilson is 1 very complicated one with eight minima 
between o ml 8 m and two maxima between 8 m 
ind 14 m The dark planet iry radiations are chiefly 
in the latter region Tin leflixion from the planet 
Men rv h is been nmpared with that fiom the moon 
the ratio of radnton per unit irei lieing 264/200 a 
smillcr rati) tl m would lc cxpectei m view of 
Mercury s proximity to the sun ihc authors make 
the s lggestion th it it in ly 111 hcatc 1 r ipid rotation 
of Mercury they nitc 111 corroboration of tins that 
they lbt 1111 a sensible diflexiin even from the lark 
poition of Mercury s Use 

1 heir fc rmir me is ires in lie ited practic illy no dark 
lit it fro in J ipitcr l ut the present series gives 78 1 
per cent ot its n baton between 03 m and 1 3 m 
15 3 I*-r cint lietween 1 3 m an 1 5 5 m ind 6 6 per 
unt lietween 8 m and 14 m 

A Smaii Stfllar Mass — Astr Nachr No 5246 
contuns an investigation of the orbit of the binary 

0 Struve 400 by P Meier The position for 1900 
is R V 2o' b 54* N Decl 43 0 39’ magnitude 7 7 
spectr il type G 3 trigonometrical parallax o 043' 
(Sproul Observatory) spectroscopic parallax 0030" 
(Mt Wilson) The elements obtained are period 
84 4 years p«nastron 1885 1 e o 48 u 19 4 0 0 143 9 0 

1 62 5 a o 428' The observations used extend from 
1843 to 1922 so that practically a revolution has been 
completed l sing the Sproul parallax the sum of the 
masses is o 138 of the sun (By a slip this is printed 
in Aitr Nachr as o 014 of the sun ) 

I he smallest stellar mass hitherto measured is that 
of the faint component of Kruger 60 which is about 
one seventh of the sun but if the present result is 
trustworthy the joint mass of the pair is equal to 
that of this star 

A compinson of observed and computed positions 
is given lhe agreement is fair considering the 
closeness of the pair The star is one that should be 
kept under observation The components are fur- 
thest apart o 62' in 1932 the separation is more 
than o 50' till 1948 
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Research Items. 


The Horse in Babylonia — In the June issue of 
the Philadelphia Museum Journal Mi Leon Lcgrain 
describes a senes of Babylonian seals in the museum 
collection In one of the most remarkable the nder 
whip in hand is represented with a bird like head in 
profile with no distinct hair or beard mounted on an 
animal which may be a horse or a donkey Mr 
Legrain is half disposed to regard this as the first 
representation of the horse in Babylonia but this is 
far from cert am In the only known example of this 
type the animal his been called a bull ind the nder 
identified with the thunder god Ramman Adod But 
as the seal probably dates from the tune of the Guti 
invasion this mode of nding astride may be a new 
and foreign feature imported from the north east by 
the Guti people 

Efffct of Drying upon the Skuii — In an in 
teresting paper in the Icumal of Anal my (vol lvn 
pt iv July 1923) T wing ite Todd discusses the eflect 
of m u ention and drying upon the linear dimensions if 
the green human skull His observations cover the 
effects of drying upon twenty four m icerated skulls ind 
the differences! etween eight gicen skulls ind the same 
within twelve hours of emergence from the m icerator 
He concludes that great individual variation occurs, in 
percent ige shrinkage winch relatively small for 
length increases somewhat for breadth and height 
upon transformation from the green to the dry 
macerated state 1 he average shrink igc (all dimen 
Mans) amounts to alxiut i i per cent of the final 
measurement I he duration of measurable shrink ige 
is about three weeks but shrinkage demonstr ible 
by shifting of the 1 uryon may continue for three 
months Sex stock age cranial thickness crinid 
shape and the condition of sutures are ill elmunatc i 
is factors having no influence upon shrink igt In 
passing thrcugli the stige of mu ention an 1 during 
the first few hours if drying the green skull liscs a 
total average of ) 84 mm in 1 ngth l r« 1 1th an l 
auricular height Ihc average total shrinkage 11 
comphte tr msfomiation from the green to the lr> 
macerated state is given as 5 b mm corresp n ling 
to a reduction of ibout 4 2 1 e ui 1 cranium of sonic 
1500c e capacity Ihc writer further gn es examples 
showing that given the linear dimensions in green in 1 
dry macerated states it is possible to calculate the 
shrinkage in capacity to within a few e il 1 ccnti 
metres by cither the Cleveland formula or those et 
I ee ind Pearson 

Bird Clauses in thf United Siatfs The 
United States Department of Agriculture has just 
publuhed as Bulletin No 1165 a Report on Bird 
Censuses in the United States 1916 to 1920 by 
May Thatcher Cooke of the Bureau of Biological 
Survey The paper deals with an interesting attempt 
to establish a statistical basis for the study of the 
problems of bird population —the numbers and dis 
tnbution of birds of different species innual and 
other fluctuations and the effects of irrigation of 
cultivation of the clearing of woodlands and of 
protective legislation The subject is one both of 
scientific interest and of economic importance the 
study of it is not unknown in Great Britain but it 
has not so far been undertaken on an important 
s< ale \ census takes the form of an annual count 
< f the number of breeding pairs on a defined tract 
if land which is taken to be representative of the 
district as a whole The conclusions so far reacht 1 
in America as mentioned in the paper under notice 
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are purely tentative and only a part of the United 
States is adequ itely covered by the records for the 
penod For the section of the country lying north 
of Maryland and the Ohio River and east of the Great 
Liams a little more than one pair of birds to the 
acre is found to be the present aver igc for farm land 
I or the land unmediately surrounding the farm 
buildings and including lawns and orchard the 
average is about 130 pairs per 100 acres tht estimated 
population of an entire farm of 100 acres being about 
1 12 pairs The American robin (Turdus mitral n't us) 
is the most abundant species in those States lying 
north of North Carolina and east of the Mississippi 
uil the alien house sparrow (Passer donusheus) takes 
second place for farm land in thi9 section there 
arc about 9 pairs of robins and 8 pairs of spirrows 
per 100 acres Further and more comprehensive 
figures should make interesting comparisons possible 

Ihl Ofaiinid Ciliatf Infisorians Dr M M 
Metealf has recently published (U S Nat Mus 
Bull 120) whit he describes as a preliminary review 

1 memoir of 48 ^ pp with 258 lllustr itions -of 
these cili ites which live in the rudimentary cecal 
portion of the rectum of \nund amphibia Most of 
the material used in the sti ly of the 150 new speaes 
sul species and forme was obtainel from museum 
specimens <f Anura whu.li had lam long — some for 
more th in ughty years in alcohol The author gives 
a general ucount of the structure mi life histoiy of 
1 r I palina intesimalis — a binuclc ite opalinid and 
deals in some detail with mitrsis an 1 other nucleir 
phenotnen 1 in this an 1 other forms He eonclu les 
th it each or lin lry nucleus if an opalini l e mtains 
both trophic and reproductive chromatin in full 
etivity T)r Metcalf discusses the id itionslups (a) 
f the four gtner 1 — Protoop ilina Zclltnell t Ccpedca 
an 1 Opahna and (6) of the f umly He suggests th it 
the Opalini la. inu Tn honympha mav have insen 
fre m snml ir an estors and that still more prob ibly 
the Eucili it 1 arose fr n inccstors which 1 al become 
disturbed in their relations of mitosis an 1 fissi in and 
tint they had pissed thr ugh a pseu lobinuclcite 
condition to one of true binui le ition hnallv reaching 
then present structure haimg two nuclei — one 
hypertrophied for metal) >hsm the other ltfictive 
except luring the sexual pi nod An important 
section of the memoir de Us with the geogr iphical 
listnbution of the species of Op llmidse and the 
families and sub families of the Anura 

Skin Sroi of Potatols — Skin spot ha9 frequently 
lieen rtgarded as a relatively unimportant blemish 
upon the potato tuber so that considerable interest 
was aroused by the recent announcement by 
Shapovalov (Journ of Agricultural Research vol 23 
pp 285 294) that the pustules of tins disease repre 
sent a primary stage of corky scab a much more 
senous trouble produced by Spongosp ra subterranea 
l ntil this paper it had been generally assumed on 
the basis of a paper by Miss M N Owen (Kew 
Bulletin 1919 pp 289 301) that skin spot was due 
to quite a different organism a new species of O ispora 
named by the discoverer O pustulans Owen and 
Wakef As skin spot frequently occurs upon seed 
tubers of many of the best known vaneties of potatoes 
it was obviously of great importance to know whether 
the organism causing skin spot could also give rise to 
corkv scab and potato grow ers will read with relief 
the communication by W A Millard an i Sydney 
Burr m hew Bulletin No 8 for 1923 This work 
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records the results of inoculation experiments with 
both Oosp ta pustulous and Spon^nsp wa sttblrrranea 
which confirm Owen s original conclusions completely 
and leave no doubt that the first organism is respon 
siblc for skin spot and the second for corky scab 
Anatomical ini cstig itions of the pustules also show 
clear differences between those ot skin spot and of 
corky scab and there is no likelihood of a skin spot 
pustule later masquerading is a typical corky scab 
bh ipovalov s contrary results were obtained in the 
United States and Millard and Burr are therefore 
led to make the suggestion inevitably suggested by 
their own work that except when the American 
author examined diseased tulxrrs sent from burope 
he never had typical skm spot under observation 

\ AR1A1IONS IN 1 VVSL Ol I AKE VICTORIA NYANZA 
— Attention was directed m 1904 to the remarkable 
variations in thi level of the \ictona Nyanza by 
Col I y ons who attnl uted s jme of them to differential 
movements in the 1 ljacent land 1 he general oscilla 

tion of the level in th it lake and in the Albert Nyanza 
is desinbed 1 \ Mr ( h P Brooks in a Geophysical 
Memoir No i issue 1 by the Meteorological Office 
(1923 8 pi 1 pi price 1 6 d) Mr Brooks 

describes the v anations in the 1 ike levels is recorded 
by tide g luges in the \1cton1 Nyanza frim 1896 to 
1 )2i in 1 n the All ert Nj in/a from TQ04 to 1922 
and comp ires the rise an 1 fall of the lakes with the 
v anations in s inspots ind rainf ill 1 he discharge 

from the Vi torn Nvanzi over the Ripon bills is 
estimate 1 it onlv < per cent of the rainfall on the 
h isin of the 1 iki Me st of tl e ram is removed from 
the bisin 1 \ evai<ntion which Mr Brooks regards 
as highest lumg periods rf sunspot minimi so that 
the lake lei el is then normally lowest He claims 
thit tie laU lei els iccor 1 more closely with vani 
tions of sunspets thin with those of rainfall He 
points it in ill istntion of this view that the greit 
nse in the level of the two 1 ikes in rgi7 was entirely 
unconne tel with anv increase 11 the rainf ill The 
curies in the plate illustrating the memoir show a 
generil agree ment if the smspot minimi with the 
lake levels but the agreement is not complete for 
the su 1 ltn nse in iqn followed an increist in rain 
fall but without ini equivalent movement in the 
sunspot curve There was a sundar disigreement 
in ioM ani moreover the high level of the Victoria 
Nyin/a in 190O precede 1 instead of followeei the 
sunspot maximum of 1 J07 

Si acl 1 okmult oi- Hi N7nvF Naphthah-nl AND 
Anthracene — lhe carbon atoms of the benzene 
molecule aie shown by B Orclkin (Jour Kuss Phys 
Chcm Soc 1 ) 3 54 pp 4 )5 5 1 2 ) to be situated it 
the lorners f a legul ir octahedron This conclusion 
is ami e 1 at fre m geometrical considerations which 
show that the above arrangement of the carbon 
atoms is the onlv in in which the thirty valency 
electrons t the benzene mdccule can form a stable 
system In support of this f irmula it is claimed 
that it explains why moie or less than six carbon 
atoms cannot firm an aromatic nueleus The pro 

S orties of thi aromati nucleus are explained as 
ue to the peculiar irrangement of valency electrons 
around the carbon atoms whereby each of the latter 
possesses two electrons in common with its neighbours 
Sachs found that the relative distances of the 0 
m and p positions were as 1 v 2 *3 and the 

same proportion is shown to hold for the formula 
now deduced The space formula- of naphthalene 
anthracene and chrysene are obtained by the con 
densation of two three and four benzene nuclei and 
the angles of the space lattices of crystals of these 
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structure These calculated values agree very closely 
with experimental values obtained by other workers 

Low temperature Carbonisation o* Coal — The 
Fuel Research Boird of the Department of Scientific 
and Industrial Research has just issued a Technical 
Paper No 7 on Preliminary Lxpenmenta in the 
I ow temperature Carbonisation of Coal in Vertical 
Retorts (HM Stationery Office 10 d post free) 
lhe paper may usefully be read in continuation 
of the report of the same body for the years 1920 
and 1921 analysing the technical and economic 
problems to be faced in establishing a British industry 
of low temperature carbonisation The necessity for 
low operating costs therein emphasised implies a 
minimum of manual labour and the use of the con 
tinuous vertical retort is one way of attuning this 
An installation of such retorts on the Glover West 
system now exists at the Fuel Research Station 
Greenwich Though designed for working under the 
high temperature eon htions now current in towns 
gas works thev have been employed in carbonisation 
tn lls now reported m which low working tempera 
tures were maintained The setting is ill adapted 
for securing the best results under such conditions 
but the tests admitte lly of an exploratory character 
— have been carried out to obtain information likely 
to assist m the design of more suitable retorts 
Such retorts have been constructed and trials are to 
be camel out in tlum In the present tests flue 
temperatures ranged from 700 to 850 C and it was 
found alvantagcous to inject steam into the retort 
bith to cool tne coke an 1 to assist in distributing 
heat through the charge A coke w os obtained 
containing about 7 per ernt of volatile matter and 
said to lie suit iblt for use in domestic gr ites The 
high proportion of breeze m the coke suggests trouble 
and loss in transportation Per ton of cod there 
w is obtained a yield of 12 it> gallons of tar having 
a low ttmpcraturo character and 18 28 lb of 
unmonium sulphate The yiel 1 of gis was only 
45 50 therms per ton very low from the gas maker s 
point of view and f itil to commercial success unless 
the coke realised a very high prue As no finality is 
claimed fir these results the ri suits from the new 
retorts will be aw uled vv ith interest 

HrAT Losses throi c ii Hot se Wai r s — The Build 
ing Research Board of the Research Department has 
issued as Special Report No 7 accounts of the tests 
earned out at the National Physical Laboratory of 
the heat transmiltc 1 through walls of various types 
when one surface is hotter than the other of those 
made in Norway on the heat insulating properties of 
the walls of experimental huts constructed in more 
than 20 different wa>s in use in that country and of 
similar tests earned out in Sweden and in Germany 
So f ir as the Bntish tests have been conducted they 
show that a solid gravel concrete wall and a wall of 
sand lime bricks transmit about the same amount of 
heat under the same conditions but that a wall of 
stock bncks only transmits about } as much heat 
A cavity wall of ordinary type transmits about ) to 
{ that of a solid wall iccorxhng to the sue of the 
cavity lhe Norwegian results include the cost of 
construction and show m a remarkable way the low 
heat transmission through the less costly wooden 
walls of various types common in that country 
Where cavity walls are used the best arrangement is 
to place the thicker portion in the intenor The 
Swedish results so far as they go confirm the above 
conclusions The German results have led to a sub 
division of the air cavity between thin concrete walls 
into six or more layers by means of paste boards 
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Scientific Exhibition at British Association Meeting 


'■PHF ninety first annual meeting of the British 
A Association which has just drawn to a close 
at I iverpool was characterised by a new and un 
portant departure m the form of an exhibition of 
scientific apparatus instruments and diagrams lhe 
exhibition was on the lines of that organised each year 
in London bv the Physical and Optical Societies which 
is so effective in bringing together the users and makers 
of physical apparatus but its scope wis naturally 
wider and many branches of pure and applied science 
were represented 

In opening the exhibition on Monday September io 
Sir Charles Sherrington commented upon the com 
prehensive and representative character of the ex 
mbits remarking that it was very appropriate that 
such a collection should be brought together and 
that this — the first of its kind — constituted a definite 
development m the history of the British Association 
He further referred to the remarkable advances in the 
making of scientific instruments during the last three 
hundred years to the ever growing importance of 
instrument ition and to the unavoidable complexity 
of the apparatus needed for some of the simplest and 
therefore the most fundamental of scientific inquiries 

Admission to the exhibition was not confine! to 
members of the British Association to whom it was 
free but the doors were opened to any member of 
tin public on payment of the moderate sum of one 
shilling for one day only while thret times that 
amount guaranteed admission at any time during the 
fortnight of the exhibition The results f< r the first 
week show that this arrangement was happily m 
spired and that the exhibition was as popular with 
the outside public as with members of the Association 
The number of daily tickets sold was quite nit irilly 
largely in excess of the number of season tickets but 
the demand for the latter was quite sufh unt to 
justify their issue 

lhe exhibition committee was fortunate indeed in 
having at its disposal the excellent accommodation 
afforded by the Central Technical behools Byrom 
Street and the exhibits occupied the rooms on three 
floors of this magnificent building lhe fine lecture 
hall en ibled daily lectures in some cases ill istrated 
by cinematograph films or experiments to be given 
by men of science a feature which contributed in no 
small degree to the success of the exhibition "lhe 
popularity of these lectures is sufficiently illustrated 
by the fact that arrangements were made for two at 
least to be delivered a second time — lhe Opto 

E honc by Prof Barr and Researches in Special 
teels by Mr S A Mam (Research Department of 
Sir Robert Hadfield s I td ) Other lectures include 1 
Ripples by Prof I R Wilberforcc Research 
and Industry by Sir Frank Heath Fxpenments 
on Coal Dust Explosions in Mines bv Prof H B 
Dixon The Compiss in Navigation by Capt 
Creagh Osborne RN 1 lame by Prof A 
Snuthells Kodachrome Cinematograph by Dr 
Moes (Kodak Co London) Developments in Wire 
less Telegraphy by Commander Slee (Marconi Co 
London) 

Much attention was attracted by demonstrations 
daily throughout the meeting of the photophone 
exhibited by Prof A O Rankine and the optophone 
(Barr and Stroud I td ) In the former the trans 
nutter or light modulator was installed in a room in 
« George s Hall and the beam of light fluctuating 
in sympathy with the vibrations constituting the 
sounds to be transmitted was thrown across the 
intervening space of some two hundred yprds to 
the room in the Central Technical Schools wheie the 
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receiving apparatus was located lhe fluctuating 
light here controlled the electric current in a selenium 
cell and the variable current actuated a telephone 
receiver In this way demonstrations were given of 
the transmission of speech and music and these 
made in particular a wide appeal to the lay mind a 
result largely assisted by publicity given by the Press 

No less popular were the demonstrations of the 
optophone the purpose of which is to enable the 
blind to read ordinary printed matter In this a 
selenium bridge is exposed to successions of sets of 
light pulsations which vary with the forms of the 
letters pissed over Characteristic musical sounds 
are produced in a telepl one receiver by each letter 
constituting an alphabet readily learned 

The exhibition committee received the support of 
the National Physical I tbor itoryand of the Meteoro 
logical Office Air Ministry The exhibit of the 
former consisted very appropn itely of specimen lenses 
for use in ships lights and master stan lards of colour 
for ti sting the colour screens of ships lights 1 hese 
were in accordance with the recommenclitions made 
111 the Report of the Departmental Committee on 
Ships NiMgition lights (t9«) and formed an in 
str ictrvc display 

The exhibit provided by the Meteorological De 
partment of the \ir Ministry ft flowed cl< ely the lines 
of Icmonstrations given by that department at the 
two previous meetings tf the Association m Hull 
and 1 dinburgh A wireless receiving set was em 
jlovtd to intercept the broadcast messages forming 
the lailv intern itional exch mge of weithcr mforma 
tion and from these wtatlier charts were prepared 
ind forecasts made for the Liverpool area and the 
Irish Sei \1s1tors were in fact able ti see in 
miniature the complete working of a weather forecast 
strvitt These domonstr itions were supplemented 
bv a display of up to date meteorological instruments 
ind by It igr inis and photographs of geophysical in 
tcrest Much interest was shown in the record of 
the recent earthquake in Japan taken it the Bidston 
Observatory and in a set of charts showing the pro 
griss of the depression which caused the lestructive 
gilts of August ay 30 of this year One of these 
harts showed the depression completely defined over 
the Ulantic by one of the list stts it sit ultancous 
observations from ships ever received in the Meteoro 
logical Offici ini the accuracv of the ft n cists 
issued on that occasion emphasists the practical mi 
portance of such reports 

One impression gamed bv a visit to the exhibition 
was that the held covered by the exhibits was not 
only a wide one but also that very great care had 
been exercised in the choice of the material shown 
hiving rtgird to the position of T iverpool as a gicat 
seaport ind its location m an industrial area It is 
not possible to deal m detail with the many interestmg 
and instructive things which were to lie seen com 
prising as they did many striking exhibits in wireless 
transmission in the manufacture of steel in optical and 
electrical instruments m insti uments employed in nav 1 
gation including the gyro compass m the chemical and 
dv e industries in the manufacture of glass 111 chemical 
apparatus in recorders for use m the control of fuel 
combustion in photography ind photomicrography 
m meteorological instruments and m other branches 
of science and industry Among the instruments 
which attracted special attention was K C t ox s 
selenium magnifier (H \V Sullivan Ltd ) which 
was shown working in connexion with a syphon re 
corder for long distance submarine cable signalling 
and is capable of giving magnification up to ten 
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thousand times the received signal and higher in 
spcci il cases New wireless apparatus shown by the 
Marconi International Marine Communication Co 
Ltd embraced direction findtrs for use in ships a 
special inst illation for ships lifeboats including airec 
tion finding equipment and a duplex telephone set — 
designed to cn ible ships within 50 mills of land to 
communicate by telephony with offices on lvnd 
utilising on land the ordinary tt lephone installation 
The list is at present under trial at Southampton in 
co operation with the General Post Office Other 
veiy recent ipparatus included 1 small X ray 
spectrograph (Adam Hilgcr ltd) m ide to the design 
ot Or A Muller embodying dot ills valuable for the 
mal sis by crystal structure of crystals ind powders 
and 1 barogrtph of spcci d construction for suiaey 
work (b\ Scgrctti md / imbra) The litter has a 
range of 4 Indus on the chirt to represent 1 inch 
vinition of barometric pressure m 1 the instrument 


can be set to a standard barometer anywhere from 
25 in to 31 in of mercury the temperature com- 
pensation being effective over this range Mr S G 
Brown s frenophone was another exhibit on which 
attention was focussed This is a new loudspeaker’ 
in which magnification of sound is obtained by an 
ingenious median k al device dependent on the great 
friction existing between cork and glass 

But in the space of a short article justice cannot 
lie done to all the interesting and instructs e exhibits 
cont lined in the convenient and well illustrated 
handbook issued by the exhibition committee The 
local ofheers of the Association the exhibition com 
mittee and in particular the chairman of the 
committee Capt 1 W Bain are to be congratulated 
on the success of this new dep irture and it is to be 
hoped thit they may be rewarded by seeing the 
present exhibition as the first of 1 long series m future 
vcirs M V GiBLLir 


Terrestrial Magnetism in France 1 


A BICKPI of July .1 1 1 1 ue lti 1 an Institute of I 
G( physic ittt li 1 t tl» 1 unity of Science 
of the l niiusity t £ I ins an l the new institute has 
assigned ta it the weik in brtcstnal magnetism 
piiiinisly ditiustcl to tin Meteorol igical Strvict 
llure w is est (Wished it the sum tune 1 (. entril 
Bureau ot lerristinl Magnetism f 1 1 mice and her 
ctlc nus I he dm del ot lx th be Ins is the editor 
of the \ lume under ut tiee Ir f th M mrain lie 
eontnbutes in histc n al 1 nmt of 111 igm tic observa 
tions in J ruue md 1 stu ly ot distuibances due to 
ill ctne t r ict ion Kei intra ignt tic history in 1 rant c 

as elstwhen is niunh 1 talc of tin dev astatmg 
etteets of deetrii U action Pirc St Miur which 
(ommtnced its career as a nngmtic observatory in 
i8Sy hid ti bt rtplaeed m 1001 by Val Joyeux 
and fe irs arc n >w ent< rt imed for the future of Val 
Joyeux llure an dready two clcctnc lines m the 
district one a ming witlun 4 joo mitres the other 
within yooo mtfrts of the obsenatory 

\ discussion by M Baldet of ibsen ilions mode 
it Ben/ irea m Algcn 1 represents nugnctic work done 
m the colenies Ihc greiter part of the volume 
pp 38 240 is how cat r deyoted to 1 discussion by 
M Cli Dufour of the magnet 11 obsuvatuns at V il 
Joyeux from 1915 to nj.i 1 his piae tic illy lepresents 
se\en years work rollel into one In the earlier 
part 01 the memoir the results of the sinu species 
tor the seven years appt ir m immediate succession 
Ihus wc have 9$ const cutive piges of I ouncr co 
efficients for the diurnal a matron of D (declination) 
and H (honzontal force) calculated for evuy month 
from January 1915 to December 1 jij while pp 60 94 
are devoted to a dcscnption of the magnetic dis 
turbances recorded during the 84 successive months 
The pnncipal magnetic storms are dealt with in 23 
plates at the end of the volume Z (vertical force) 
curves being reproduced os well as D and H The 
tune scale is only x cm to the hour and details of 
rapid oscillations are difficult to follow especially for 
the largest storms among which the storm of May 
14 15 1921 is pre eminent A rather unusual 

feature is that movement up the sheet represents 
decrease m all three elements On p 95 is a r6sum6 
of mean absolute values of seven elements at Val 
Joyeux from 1901 to 1921 ihc plan of the work 
then alters the years being treated separately The 
material given for each year has some special it itures 
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Iheit are first for each month mein daily \alues 
for I> H and / and hourly values eonfintd to 6h 
i.h 18I1 md . jli I lit absolute laily miximum 
int minimum ef D ml their timts of t ccurrcnte are 
included anti i word 01 two discnbts tlu chiracter 
tf tlu diy lhen follow diurnal miqu llities for the 
12 minths ippnently fum all diys foi 7 elements 
and 1 tablt t ntaimng mtan \ dues for the 24 hours 
t f the represent itivc day of the yc u derived icspcct- 
ivcly frem ill tliys md from quiet days lollowing 
this is » rut st eliboiate picsentati m of icsults from 
the hvt lnteniationil quiet divs of cull montli 
Absolute vilues ire givtn for tach hour of e ich day 
for six elements 

lhe last pirt of the olume pp 250 298 contains 
1 most valuable discussion 1 f the m ignctu results 
at Parc St Maur anti Val Toyeux from 1883 onwards 
by the vettran magnctuion M A Angot late 
director of the Mcteorologu al Buie m J his is a 
perfect mine of information for the magnetician 
We have first diurnal inequalities for D II Z and I 
(mclinvbon) fir the twelve months denved inde 
pendcntlv from 18 years records it Pirc St Maur and 
from 17 y eais recoids at V il Joyeux st ilions both in 
the neighbourhood of Pans lhen we have diumal 
inequalities for seven elements based on the whole 
35 years md ascribed to Paris 1 ollowmg this there 
arc 1 ounci coefficients f >r the 24 12 8 anil 6 hour 
wives corrtsponding to these inequ ilities An ela- 
borate mvestigitron is made into the possibility of 
representing the annual change in the amplitude and 
phase of tlit several louner waves in terms of the 
longitude of the sun in its apparent annual path 

Another question minutely considered is the 
annual variation meaning thereby the variation left 
in the me in monthly values of the elements after the 
elimination of the secular changes assumed to progress 
at i uniform rate throughout the yeai Use is 
made of mean monthly values of seven elements 
from 1883 to 1920 recorded in tables on pp 278 284 
The range obtained for the annual inequality in 
P o 23 seems the smallest found anywhere as yet, 
but a suspicious feature m previous results has been 
the tendency for the apparent range to diminish as 
the number of years available has increased For 
most of the other elements there are quite substantial 
ranges eg o 80 in I (maximum in November, 
minimum in June) and 17 37 in H (maximum in 
June minimum m November) The ranges for these 
two elements arc somewhat larger than those found 
for Kew* from a shorter period of years but the 

* Roy Soc Phil Trent vol at6 p aj8 
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maximum and minimum occur m the same months 
at the two stations 

A very complete investigation follows into the 
secular change based on a table, on p 287 of mean 
annual values at Parc St Maur reduced to Val 
Joyeux and at Val Joyeux extending from 1883 to 
1921 Some small differences may be noticed from M 
Dufour s table on p 95 On p 288 reference is made 
to the possible influence of sunspots on secular change 
As several magnctici ins hive supposed such an m 
fluence to exist it is important to note that M Angot s 
results are wholly negative ll semble impossible 
de retrouver la moindre trace d unc p^nodicitd 
de on7e anndes Secular change has follow cd almost 
identical courses at Pans and London Ihc change 
of D in late years has been very ripid the easterly 
movement at Paris from 1916 to 1921 bung 48 1 
H attained a maximum in Pans m 1912 After 
falling continuously until 1913 I his l>un rithcr 
oscillatory there being a rise fiom 1914 to 1918 but 
a fall since 

\s a final contribution to the subjict of stculir 
change Af Angot has tried to icpicsont the value of 
D at Paris from 1541 to 1 <.1 by 1 simple haimomc 
fluctuation about a mean \aluc llic formal 1 giving 
the best results is 

D 0 55“+ 15 83 cos „«■(/ 1814)/ (80 

t bung the dite in yeirs Ihc agiecmcnt between 
this formula and obstrv ition is quite good from 1341 
to 1891 but since 1881 tlx excess cf the ibservid 
wcsttrly declination over that calculated has steadily 
increased until in 1 >n it w is 3 2 0 ihc public ition 
rf this volume promises well for the future of the ni w 
Institute of Geophysics of the Umveisity of Pans 
C ClIKlX 


University and Educational Intelligence 

Th* Department of Aeronautics of the Imperial 
College of Science and Icchnology which w is cstab 
hshed in 1 )20 21 lus issued a pamphlet showing the 
courses available during the session 1923 24 The 
work is conducted in three sections design ind 
engineering meteorology ind navigation and a 
complete course normally occupies two years the 
second often including research in 1 txpenmental 
work 

Thf university extension division of tho University 
of Colorado exemplifies the wide range of services 
offered by a modem state university in America 
I his division described is simply a vehicle by 
means of wlucb the various departments of the 
university may be made available to the people of 
Colorado includes not only a department of in 
struction (correspondence class vocational and 
visual) but also a department of public service 
comprising bureaus of community organisation (for 
promoting public health child welfare recreation 
and kindred subjects) business and governmental 
research library extension home re iding courses 
high school debating league high school visitation 
ind supply of public speakers The range of public 
service which the university is willing to undertake 
is in fact limited only by its capacity to perform 
them 

For many years an admirable system of contmuatave 
education has been given in Great Britain mH M Dock- 
yard Schools Boys enter the dockyards as the result 
of competition and the effect of this is a high standard 
of teaching in the primary and secondary schools of 
dockyard towns When the apprentice has entered 
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the dockyard he has to attend school for eleven 
hours each week partly in the afternoons in his 
working hours and partly in the evenings He is 
under strict naval discipline dunng these educational 
periods and absence from school without sufficient 
cause leads to loss of pay or to suspension or dismissal 
if the offence is repeated Attendance is compulsory 
for every apprentice in the first year hut it the end 
of each of tne four years of the normal course the 
least successful studtnts arc sent awav from school 
There is thus a continual weeding out of the mentally 
unfit with the result that it the end of the fourth 
year the students who remain represent the Ixst 
products of a wise combination of theoretu il and 
pr utical training and are able to compete successfully 
foi any scholirships in which ipplud science ind 
mathemitus art given prominence Ihc innounce 
mint of the result of this years competition for 
Whitworth senior si hoi irships mil Whitworth si hoi ir 
ships affords a remarkable example of this fact 
The number of competitors for the formir — of an 
innuil v ilue of 250/ tin ible for two years — was 19 
u l for the latter tnnual value of 1.5/ tend le for 
three vt irs — was 142 Of the two senior scholar 
ships iw irdc 1 one vv is to 1 former docl v iril 
ippnntuc now at the Koyal Nivil ( ollegi <>iccn 
with Of thi six other scholirships four wtre 
iw ir ltd to dockv anl ipprenticcs and of the twi ntv 
li\i Whitworth pu/tsof 10I tich givm to unsuccess 
ful candidates twi ntv one wtre aw trdtd to docks ird 
ipprenticcs Ihcse splendil results arc m >st tri lit 
illc to the instructors in H M Dockv ir 1 Schools 
uid they show tint the Admirillv system of cduta 
turn is a potent force for technical tr lining and 
development in Great Britain 

Iiu prospectus for 19-3 23 of university courses 
in the Manchester Municipal College of Icchnology 
emit uns the new regulations for the H Sc Tech 
which provide for higher courses distinct from and 
it lcist one year in ulvanei of Ihe ordmarv degree 
c ourses to extend over thtec \ cars from the standard of 
tile present intermediate examination for the degree 
or the Hightr School Certific ite The colli ge offers 
courses of post graduation mil specialised studv and 
research m v inous branches of eni ineermg ipplied 
chemistry and chcmie il technology textile industries 
ipplied physics and mining engineering 1 he calendar 
of the Mtri hant Venturers 1 cchmcal tollcg Bristol 
gives particulars of university degree courses m 
eluding the Bristol smdwich scheme of training 
for engineers This compuscs three ptriods of ten 
months each m the university followed severally 
tho first by 14 the second bv 2 mil the third by 14 
months in certain engineering works to which the 
university undertakes to recommend suitable students 
I oughborougk College which has on its Board of 
Governors representatives of the Universities of 
Cambridge and Birmingham as well as of the I eicester 
shire ( ounty and Loughborough Town Councils 
publishes full details of its equipment and courses in 
engineering anil chemical technology and of its School 
of Industrial and I me Art Junior College and extr 1 
mural department together with a list of some 230 
students who qualified in 1922 for the College diploma 
conferred for the first time in that year I lie diploma 
course covers five years and its special feature is that 
unlike th^. various sandwich f systems it provides 
for continuously concurrent training in engineering 
theory and practice The Sir John Cass Technical 
Institute 1 ondon announces among others special 
courses of higher technological instruction in brewing 
and allied industries petroleum technology colloids 
alternating currents and electrical oscillations metal- 
lography foundry practice mining and surveying 
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Societies and Academies. 

Paris 

Academy of Sciences August 27 — M A dArsomal 
in the cli ur Jean Perrin Observations on fluoits 
ccncc The fluorescence of a solution depends on its 
concentrition thickness of layer and light absorbing 
power of the solvent An attempt is made to define 
specific fluorescence measural le by a coefficient in 
dependent of these f ictors — D Mordouhay Boltoviky 
Certain citcgones of transcendental numbers — Jules 
Baillaud The astron mical stition of the Pic du 
Midi J his obscrv itory is ch iractenscd by the purity 
of the sky and clear lmiges lhe advantage of the 
1 eight (2870 metres) is not obtained at the price of 
undue f itiguc on the port of the workers Observ 1 
tions w uld appe ir to be possible except during the 
1 itc winter and spring months — A A Guntx Phos 
phorescent sulphide of zinc lhe partial substitution 
of cadmium sulphide in the zinc sulphide gives t more 
durible j hosphorescencc and causes changes m the 
cole ur of the light It Iso renders tht phosphorescent 
silphidcs m re easy 1 1 insulate Andr6 Charnou 
file ibsorption of sodium hyposulphite by photo 
graphic p ipers ( he chmmati in of sodium hypo 
sulphite fr m photogriphic paptrs is much more 
r ipid n 1 omplete if the washing is c med out with 
sofuti ns of sodium or ammonium 1 tc ub n ite instead 
of with w ter Ch Kilian and V Likhiti The de 
velopment f Hendersonia Johor im M a mcc Piettre 
The chemical rtlafi ns between h imic mitcnals ind 
coil 

Washington DC 

National Academy of Sciences (Proc V 1 9 No 8 
August iq i) ( Barus (1) lhe vibration of air 
in tul es c n cd at t oth ends 1 he air columns are 
actuitcl b> telephones Irtss ic changes aic mca 
sured by n interferomet r l tube With II tubes 
and straight tubes there is a fiieticn il b it no special 
frequency effect (2) lhe vibntion f the ur fila 
mint in juill tub s cipptd at b th ends — J P 
Minton and J C Wilson torrclitim between 
physical 1 1 1 medic il fin lings on norm il tars Curves 
showing the relati n betw tn the root mean siuarc 
pressures exerted on tl e ear lrum by a telephone 
receiver diaplir igni j lotted on a logarithmic scale 
and the ficqucnties j lotted on a linear frequency 
scale ire used In most cf the fifty f ur cases cited, 
the physical ind medic il fin lings for n rmahty of 
the ear are in agreement — T \ Thomas The 
I mstein e ] ticms of the gravit itional field for an 
arbitiarj distribution f matter— W f Councilman 
The loot system of Eptgera repens and its relation 
to the ft ngi ( f the humus The ro its of this member 
of the Lmacei which is found only m America and 
Jap in art devoid froothurs the place of the latter 
aj pears to be t iken by the liyph i of a fungus which 
penetrate 1 etween and into the cells of the roots The 
roots 1 rc k up into 1 number of fine capillaries which 
ramify the huin is near the surface of the soil The 
relati nbhip ippcars to be one of symbiosis — J V 
Leech Jnc symmetry of the internal ears in flat 
fishes Although the left eye of flitfish migrates 
during dcvclipmcnt until it comes to he beside the 
right eye the left ear remains in its original position 
Ex immation c f the left ind right e irs of numerous 
specimens of Pseudopleuronectes americanus and 
Ltmanda ferrugtnea showed no difference in structure 
In consequence the mode of action of the ears of these 
fish in e pulibration is difficult to understand — A 
Brantley M tton of an electric particle in a Riemann 
space An infinitesimal particle revolving about the 
atomic nucleus describes a definite orbit with constant 
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velocity — W M Dans (1) The marginal belts of the 
coral seas The islands in the Pacific in addition to 
the formerly glaciated islands of the colder seas 
can be grouped in three categories (a) Volcanic 
islands with cliffs generally without submarine banks 
or cord reefs uid mostly in the colder seas (i) 
Islands with cliffs and submarine banks sometimes 
with eoral reefs an intermediate or marginal belt 
about 5 0 wide between latitudes 25 0 and 30° north 
and south of the equ itor (c) Volcanic islands with 
out cliffs but liaving lagoons rimmed by coral reefs 
The data supports the postulate of unstable islands 
ossoct ited with changes of ocean level and tempera 
ture t e Darwin s theory modified by gl tcial control 
factors (2) The depth of coral reef lagoons The 
stable rock platform hypothesis for the foundation of 
atolls is rejected on the grounds of the absence of 
cliffs and of such platfcrms on islands thought to 
represent uplifted atolls Lagoon enclosing reefs on 
subsiding foundations would produce lagoops of 
moderate depth increased rate of subsidence would 
be cr unterbalanced by increase d inwash of detritus 
Shallow pre glacial lagoons would be deepened by 
continued digradation during the lowering of the 
gl tcial iccan I lie subsi lence theory also accounts 
for submarine banks at varying depths in the coral 
seas 

Sydney 

Linnean Society of New South Wales July 25 — 
Mr V T Bissct Hull president in the chair — 
R II Anderson A revisto 1 of the Australi in species 
c f the gt nus Bassi 1 I rly two species of the genus 
Basst 1 uc discussed jf which nine are described as 
new ind four is new 1 mbiialions A key to all 
the Australian species is given — Jessie K Steel 
Anatimical features of the mature sporophyte of 
Selaginelh iligt 10s ( The bjtcics is tiimitive The 
radial type of si ools together with the frequent 
occurrence of a Scl igo condition the mixed arrange 
ment of the sporongi 1 in the cones and the presence 
t f ur megaspores within the megospor mgium all 
point to a close rel itionship with the more primitive 
members of the Lyc podiales C„ Hedley Studies 
tn Austrilian Miflusca Pt xiv New species of 
the genera Hemidon ox I itan 1 and Umbraculum are 
1 escribed From the Or t Barrier Reef a consider 
al le body f species is nt ted which were named from 
New L ilcdoni a and hive now ixtendcd to Aistraha 
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The Bntish Dye-producing Industry 

I N a letter to the Yorkshire Post of September 12, 
Prof W M Gardiner returns to the national 
problem of the British dye producing industry which 
is rapidly approachmg the supreme crisis in its post 
War history Recognised at the outbreak of hostilities 
in 1914 os an essential fat tor in our nation il security 
uid industrial welfare, the new dyestuffs corporation 
was then brought mto existence m response to a general 
demand for the establishment of a home manufacture 
in dyes and intermediates 

Upwards of 7 000,000 1 of government tnd private 
money have been expended m the land building 
plant and general equipment of the British Dyestuffs 
Corporation Ltd alone, and the other makers of 
whom there are more than twenty havi also spent 
large sums m the extension of old works and the erection 
of new On the technical side the chemists employed 
m this new industry have made advances winch 
are cirtamly revolutionary Fssential intermediates 
hitherto not produced in Great Britain are now m inu 
factored in large quantities ind of superior quality, 
vnd the nngc of Bntish dyes includes eighty per cent 
of tht present requirements of our dye users 
On the economic side however the makers ire in 
a position wluch is almost desperate In spile of the 
fact that shareholders of dy c produemg firms have 
rt tived tnly meagre return on their capitil outhv, 
the dye onsumers are pressing continuously for re 
due turn m pn cs hec euse their foreign competitors 
have access to djewares sold at pnees with which no 
country with a st ibihscd currency t in compttc \t 
present foreign dyes for which there are Bntish cquiva 
lents arc not admitted mto Grut Britain unless the 
Bntish makers pnte is grcitcr than three time* the 
pre War pnee uid this measure of protection u being 
thre itened But even if the m ikers could get down to 
pre Wai pnees it is doubtful whether the controversy 
on costs of production would cease for m existing 
circumstances the German producer could profitably 
quote et far lower pnees than those prevailing in 1914 
The chemists of the organic chemical industries 
including dyewares have shown themselves capable 
of the necessary concentration and patience required 
to build up the new scientific trades but these essential 
national developments ore doomed to failure m the 
near future unless the administrative leaders of the 
country m general, and of the dye using industries in 
particular, can acquire what Dr Duisberg the head 
of one of the largest German colour works speaking 
during the War said England lacked namely the 
faculty of fixing the eye on distant consequences and 
not merely on monetary results 
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More Applications of Physics 

A Dictionary of Applied Physics Edited by Sir 
Richard Glazebrook In 5 vols Vol 5 Aero 
nautili Metallurgy — General Index Pp vn H 592 
(London Macmillan and Co Ltd 1923) 63* net 

T ill fifth and final \olume of the Dictionary of 
Applied Physics now well known and justly 
famous edited by Sir Richard Glazebrook deals with 
two of the youngest ph\ sical sciences aeronautics and 
metallography I he former occupies about two fifths 

and the latter the remainder of the book The s ime 
plan is adopted as in previous volumes 1 e there 1$ a 
limited number of arti les dealing with important 
isperts of the two sciences written by men of high 
standing and authority in their subjects interspersed 
between these is a senes of headings in alphabetical 
sequence containing references to the articles in ques 
tion It is n atur al th at m iny of the articles should hav e 
been contributed by present and former members of the 
staff of the \ ation il Phv sical Laboratory, Teddington 
Whether howev er it was wise to make the proportion 
so high as it is in the metallurgical section of the 
volume may be questirned \ dicticnarv of this 
kind should represent as wide a range of authontativc 
opinion as it is possihle to secure and we think that 
the editor would liavc been wtll advised to draw more 
than he has done on the knowledge i f metallographers 
occupy ing positions in the metallurgical industries 
The section on aeronautics opens with a valuable 
article on full scale aerodynamu research by Mr 
M Kinnon W ood The suhjei t of experimental tests 
of the strength of aeroplane structures is dealt with 
lucidly by Mr William Douglas while various aspects 
of the the ary of aeroplane structures are compre 
hensively treated hv Mr C wley fwo articles by 
Mr Guy B irr on aeropl cne wings foil aw one dealing 
with dapes the other with fabrics Mr Barr ilso 
contributes a lengths and interesting article on diffusion 
through mcml rancs The artic le on instruments used 
in air raft bv Mr Dobson dells with many novelties 
Prof Bairstrw antnl utes two arti les written with 
great auth arity on the pc rf arm incc of air raft and 
the stil ility af ur raft \ „cncral outline of the 
the ary af the air screw is given by Mr Arthur I age 
who also deals with the helicopter Ibis article may 
be studied in anjun tion with that recently written 
by Pi of Bairst w in Nauri (\ugust 18) entitled 
The Helii optc r is it worth 1 prize ? The problem 
of the helicopter is that of an aerial marhinc supported 
in the air by the thrust of one or more airscrews 
rotating ibout the vertical As the author points 
out many of these have 1 eon constructed but only a 
few have supjxirtcd their weight m the air, and none 
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has been successful when judged from the point of 
view of practical utility Experiments on air ships 
constitute the subjec t matter of an important article 
by the late Mr J R Pannell and Mr R Jones 

Ihc engine side of aviation is dealt with by the 
late G II Norman, Sqd Leader, RAF in an article 
entitled Air cooled T ngines for Air craft This 
contains valuable data on the comparative perform 
ances of air cooled and water cooled engines At the 
present date the majority of engines are water cooled, 
but the author evidently considers that there is likely 
to be a considerable mere ise in the use of air cooled 
engines in the future The saving in weight due to 
air cooling may not be very great and may m some 
cases be counter balanced hy increased he id resistance 
Its great advantage lies in the lewer capital and 
attendance costs and the simplicity of the engme 
installation Prof ] C Mcl ennan contributes 1 short 
article on the production and use of helium He 
estimates that from Lmpire sources not more than 
about 12 000 000 cubic feet per annum can be obtained, 
the estimated cost being not excessive This as 
he points out would only keep a v ery few of the large 
air ships in commission even if diluted with 15 per cent 
of hydrogen The Iiest method of extraction hitherto 
discovered consists in produc mg the refnger ition 
necessary to liqucfv all the gases except helium, by 
the cold obtained fr m the natural gas itself 

The subject of M idel 1 xpenments in Aeronautics, 
their Ihecry and Methods is dealt with compre 
hensively by Messrs I h Rclf and H B Irvin., and 
the section closes with an article on The Hydro 
dynamical Theory of Wmg Surfaces by Mr H 
Glauert 

Part II of the volume is entitled Metallurgy but 
almost the whole c f the subject m itter relatts to what 
is usually c illtd Metallo_,raphv Dr Ifaughton 
contributes excellent artirles dealing with tvpical alloy 
systems the construction of equilibrium diagrams and 
the relationship between structure and physic il con 
stants It is a pity that the constitutional diagram 
of the aluminium zinc illoys on page 229 has been 
reproduced suite it is iniccunte in certain respects, 
and the correct diagram was published more than a 
year igo This might well have been used and would 
have rendered unnecessary the footnote on page 230 
Dr llaughton has drawn his diagrams with the hon 
zontal ordmates indicating weight percentages It is 
not clear why he has preferred this arrangement I he 
system of plotting atomic perc entages on the horizontal 
ordinates has many advantages The diagram of the 
iron nickel system reproduced on page 235 is mcom 
plete in the upper range of temperature where the 8 
to y inversion of iron takes place The only metal the 
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metallurgy of which is described in this volume is alu 
minium, presumably on account of its use m air craft, 
but it is not the only metal used, and it may be 
questioned whether it was worth while introducing 
it The metallurgy of aluminium is adequately 
described m a number of text books Similarly it is 
not clear why the electronic refining of copper lias 
been singled out for treatment A general article on 
the principles of electrolytic refining giving lllustra 
tions from various metals would have been more 
useful 

Mr Francis FitzGerald has compressed a remarkable 
amount of information into his article on elcctnc 
furnaces It, gives exactly the kind of treatment of 
the subject that is required in a volume of this kind 
Mr ( oad Pryor has written two articles both of them 
very good That on Furnaces for I aboratory Use 
is of moderate length while the one on Refractories 
is of considerable dimensions I hey are packtd full 
of information and the treatment is admiral le Of 
very solid merit also arc the two articles by Dr Han on 
one on iron carbon alloys the other on the defects and 
failures of metals The former however is rather 
perfunctory in its reference to cast iron It deals with 
pure iron carbm alloys and has only a very slight 
reference to commercial cast irons containing silicon 
manganese phosphirus and sulphur Ihe article on 
the defects and f ulures of metals is me st valual lc It 
represents wh it may 1 c called National I hysical 
Liboratory expenen e at its best The author how 
ever is incorre t in attributing the growth of cast iron 
on repeated heatings to the pressure caused by the 
formation of oxides of iron The main cause at any 
rate is the volume increase caused by the separation 
of silica The statement on page 37a that a crystal 
line fracture (one containing bright facets along which 
rupture of the crystils has ot urred n t an inter 
crystalline fracture) indicates by the size of the facets 
the general size of the crystal structure c f the maten il 
is scarcely corrat in this unqualified form seeing how 
greitly the fra turc may be made to vary according to 
the method of producing it 

Dr R isenhun contributes seven articles and these 
c institute between one third and one quarter of the 
entire metallogriphical section He deals with (1) 
s rat special alloys (2) aluminium allovs (3) the 
mi roscopic examination of metals (4) the relations 
of strain and structure in metals (3) the thermal ind 
mechanical treatment of metals (6) the thermal study 
of metals and (7) the microstructurc of metals and 
alloys The most considtrallc of these is the article 
on the relations of strain and structure and the con 
ception of amorphous metal The subject is handled 
with the author s well known ability It 1* well to 
NO 2813, VOL 1 1 2] 


remember however that the conception of amorphous 
metal is not by any means generally accepted to day 
among metallographers and it may be doubted whether 
anything is gamed by such a sentence as appears on 
page 397 — At the present moment indeed even those 
who on certain grounds vehemently oppose this 
theory have no alternative to offer whi h can afford 
any satisfictory explanation of the great group of 
facts which this theory so readily co ordinates In 
the section headed Tempering and Quenching 
(page 41 1) Dr Roscnhain attributes the hardening of 
a carlxin steel by quenching to the development of 
a very large number of minute crystallites of both a 
iron and cementite ind the existence of in envelope 
of amorphous iron which is so highly viscc us as to be 
m effect an intensely hard solid As t > this there is 
no evidence of the formatu n of cementite in a pr >pc rly 
quen hed steel More causes operate in the hardening 
of steel by quenching m water thin are indicated in 
this article 

Sir George Belli v s striking work on metal aggregates 
receives attention in two articles written 1 y Mr W D 
Hugh on the aggregation of solids and the flow of 
solids There is a lon„ and very useful article by 
Dr W II Hatfield on Special bteels which with 
the valuable article by Sir Robert Hadfield on Man 
gent sc Steels does something to bring the works 
atmosphere of applied science into this section of the 
dictionary The volume closes with a detailed index 
of the subjects dealt with in aeronautics and metallurgy 
and finally with a general index of the principal articles 
in the five volumes H C H Carpentfr 


Tubicolous Worms 

(1) A Monograph of the British Marine Atinehds Vol 
4 Part 1 Pilvch-cta — ITermellidx to Sabelhda: 

Pp vu + 250 + plates 112 127 50 net (2) Vol 

4 Pirta Polycha-U — Sabcllidx to Scrpul dt with 
Addituns to the Brtish Marine lol heta during 
the Publication f the Mon graj h Pp Mi+251- 
539 + plates 115 -117 and 128 138 (Published for 
the Ra\ So lttv) Bv Prof \\ C McIntosh 
(I nd n Dulau and Co T td 192-’-^ ) 50 s net 

T HE v lumes under notice constitute the 1 1st two 
parts of A Mincgrapt of the British Marine 
Vnnelids Ihe ( unal of the Rav Society in the 
prefa c to the final volume issue 1 with the last part, 
believe tint thev arc interpreting he feel n„s of the 
members ol the Society in offering t< their 1 resident 
congratulations on the completion of th s monograph, 
of which the first part was published no less than half 
a century ago This is an expression in which all 
zoologists would wish to join and rejoice that Prof 
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McIntosh sees in his eighty fifth year the completion 
of his mxgnificent work Through the yeirs he has 
pursued with such adminblc singleness of mind amid 
mans other occupations, the study of this neglected 
group of minne animals When he so modestly 
‘ hopes tint they are left in a better state than he 
found them thanks to the greater ittention zoologists 
inevt rye lime have bestowed on the Marine Pols chaets,” 
wc can only reply that his name st inds foremost among 
investigat rs of the Poly< hseta during a period of great 
and uneximpled progress in which his broad com 
prchensive studies have been supplemented, and are 
now necessarily succeeded, bv the work of specialists in 
the different families 

The Ray Society is scarcely less to be congratulated 
on the wiv in which it has persevered with the pro- 
duction of the final parts of the monograph during 
the lean y cars after the War So much stands to the 
<rcdif of the Riv Souctv in the pist for its wonder 
fully illustrated v olumcs by \llman \lder and Hancock 
and manv ethers which have dene so much to create 
the reputation of British marine zaolc gy , that wc cannot 
suffi lentlv praise the vigiur and enterprise with un 
impaired excellence of cxc ution which th< Society 
still displav s It is « amestly to he hoped th at it may 
receive the increased support from roohgists which it 
now s> grr at ly needs 

(1) Su h svnonvmes as would signify mat on or 
totter might be iptlv applied in explaining the (hiracter 
and habit if tl e Tercbella N thing could be more 
appropriate f r this immal is alike distinguished by 
addicss md perseverance in producing w irks of art 
This tribu e ti one of the despised tribe rf worms is 
paid bv Sir J ihn D aly ell in The I owers of the Creator 
declared in the treat ion a lnok which embodies his 
patient and extended observations on the habits of 
marine animals In the first part of the last volume of 
Prof McIntosh s „reat monograph five families of tube 
building p lvchsets arc described the IlermelUd® 
\mphictenido* Tcrebellidae Ampharetidse and Sabel 
1 da. and the first three exhibit m the highest decree 
that c raftsmanslupw hie h alway s awakens a sympathetic 
chord in the human observer 

The Ierebellidc of which twenty four species are 
here described is the best known of these families 
The basis f the tube which they inhabit is a secretion 
of the skin gl inds whi h iften hardens to the consistency 
of parchment In this while it is still soft the animal 
embeds on the outer surf ace the foreign bodies which 
it so assiduously collects It is a common but always 
fascinating sight to see the countless tentacles of a 
terebellid spreading in all directions from the opening 
of its tube With a lens a multitude of particles can 
be detected moving along the ciliated groove on the 
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surface of each tentacle, toward the mouth Prof 
McIntosh quotes the following passage from Dalyell 
describing this never-ceasing activity Nothing » 
more surprising than the attention of so humble an 
artist being directed towards such a vanety of opera- 
tions at the same time Many tcntacula are searching 
after the materials —many in collection — many bearing 
them to the edifice some quitting their hold — others 
recovering the load— while the architect itself seems 
occupied in kneading masses in its mouth, disgorging 
them successively or in polishing the rude workman 
ship resulting from its labours The worm thus 
described tin. ' Potter of Dalvell Amphttntefigulus, 
builds tubes of mud but others like Tanjce eonthilega 
use grains of sand or even carefully select fragments of 
shell There are still more f astidious forms like those 
Japanese examples mentioned by Prof McIntosh as 
collected by the Challenger which gather pine needles 
and stick them lengthwise on the tube and in the 
( retaceous there oc< ur tubular structures composed of 
bones and scales of fishes which Bather assigns to the 
ac tiv ities of Terebelhds 

The Amphittenidc include such well known forms 
as Pechnana belgtca a v ery abund ant worm There 
viewtr rememliers seeing the Belgian coast in 1917 
strewn with millions of this form washed out of the 
sand after heavy weather Their slightly curved tubes 
are miracles ot worl manship Prof McIntosh in his 
description of this and other forms has quoted largely 
from the work and reproduced sr me of the drawings of 
Mr ATI! atson, to whe m we owe so m tny fascinating 
accounts of the methods of annelid artificers 

If the tubes of the lercbellids and Pectinana are 
usually hidden from view Sabellana among the Her 
mellidie cfUn forms conspicuous masses of firmly 
cemented tubes between tidemarks covering large 
surfaces of rock Unlike other social polychaets 
(c g Filograna Phyllochjetopterus and PolamtUa 
torelli all described in this work) they do not re- 
produce asexu ally, and some other explanation must 
be sought for their gregarious nature 

The Sabellidx again arc among the most interesting 
of tube builders The crown of finelv divided processes 
around the head, so beautifully portrayed m Prof 
McIntosh s plates are referred to here (as is usual else 
where) as branchial, but we venture to think that 
Bounhinl s experiments, made in 1890, show that they 
have no special respiratory value But, indeed, the 
comparative study of the respiration of the tubicolous 
worms offers a very profitable investment for the time 
of a biologist 

(a) In the second part of Vol 4 the description of 
the Sabellidx is continued, and the last family, the 
Serpuhdae, is treated Here the tubes are alwavs 
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calcareous, and one of the cephalic filaments is usually 
modified to form an operculum One of the most 
interesting features of the family is the remarkable 
pigmentation of the cephalic filaments often very 
variable m the same species, giving the animal a charm 
mg flower like appearance, a phenomenon whn h has 
still to be investigated thoroughh Among British 
species the condition is best developed in Pomatocerur 
tnqwter whie h, nearly ev eryw here whitens the stones 
and rocks between tidemarks Other characteristic 
British forms amply treated here are S erpuia 
7 rrmiculans so often attached to the shells of Pectcn 
m the coralline zone and 1 llograna the coral like 
masses of which are frequently taken in the dredgt 
I asth there is an addendum of no less thin seventv 
c ght sjieues which have been discovered or described 
is British too late to appear in their proper places 
Of the many co workers whom the authcr cites as 
responsible for these additions to the British I turn 
there must be speci illy mentioned Mr S uthem f the 
Irish Fisheries Department who woiking in the >e us 
just licfore the Mar at Clare I land end elsewhere 
jlitaincd i plentiful harvest of unsuspected 1 rms 
including eighteen entirely new species Irulv the 
riches of the marine f iura of the west coast of Ireland 
art by no me ans exh lusted Prof McIntosh is con 
strained tqex him and we must hope that Mr Southern 
in iv be able to complete his faumstic wc rk 
The wonderful charm of the drawings h\ tit late 
Mr (iimther and Miss Walker and the sue ess f their 
reprodueti n have so often httn commented upon 1 v 
lcviewcrs of carlin parts that wc can dc mm ic than 
recchi their praise One feature ct tie voluni is 
lnwevcr almost unique tint is the bibli „nphcal 
coll itio i of the parts as issued amp led with the ndex 
by Mr G A Smith 

Universities and National Life 

Hie Older Unwenittei of 1 ngland 0 \fird and Cam 
bridge By Uhert Manshud 0 e Pp xmv + 196 1 8 
plates (I ondon Longmans Green and to 192J ) 
75 6 d net 

M R MANSBRIDGr scores with both barrels He 
appeals to both of the classes into whic h (rcla 
tivc to his book) the world is divided— those who have 
been at a university and those who have not In any 
case, although he has the detachment which comes from 
never having been through the university mill himself 
he not only loves and appreciates the university and 
what it stands for, but also has actually added some 
thing to its nature and functions By his initiation 
of the Workers Educational Association, he ^ave a new 
and fuller content to the whole extra mural side of 
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university activity, and helped to spread the uni 
versities influence more rapidly and more extensively 
than could have been done m any other way Add to 
all this that he was a memher of the recent Roy al ( om 
mission on Oxford and Cambridge and it will be seen 
that he has advantages that the most learned historian 
cannot despise 

lor it is as a historian that Mr Manshridgt wisely 
enough chooses to treat his subject In his jiages we 
set the genesis of English universities in the ferment 
of the twelfth centurv the lieginnings of the college 
system its expansion by such men as William of Wykc 
ham Tlenry VI , and Wolsey the involvement of the 
universities in polities the submergence of their 
original purpose beneath the flood of wealth ind birth 
in the eighteenth century the gradual reappearance 
of that purpost from the middle of the nineteenth 
century onwards the adjustment of the curriculum to 
modem needs the growth of 1 new university or„an in 
extra mural cduc ation 

We are not allowed to ferget the continuity and 
vitality of the current of scholarship and learning nor 
t l>sc sight under a mass of academic detail of the 
university s position in the bedv pelitic Nor is that 
all Mr Mansbndgc ftr all Ills idealism (which may 
I prove ilmost embarrassing to a certain type of over 
we rked and m attcr of 1 act don ) c in appreciate and 
even be afteetionate to the f tilings of Oxford and 
( imbridge lhe noblemen and gentlemen commoners 
| cm 11 it their most f ppish amuse him lie sets through 
to the human heart below elonmshncss and smiles 
| indulgently on port 

I lor this alone the h>ak is worth readin„ because 
it is a short and well waitten and appre lative history 
e 1 ur two oldest and greatest scats of learning But 
it is worth re iding for more important re isor » It is 
worth reading by the university trained man partly 
because Mr Mansbndgc s w istiul regret at his own lack 
ol tl at training helps t > fuller realisation of its miarung 
and values and partla because his concern foi the 
extension system and the W L A » hue werk puts the 
university m a new setting for him relates it to new 
aspects of national life It is worth reading also by 
all those who have not received a university education 
and yet are concerned m any wav with domestic 
polities because it will help reveal to them what a 
university can and should be — what an ideal to the 
individual, what a force in the community 

Mr Mansbndge 11 a rebuke to the diehard (generally 
Tory, practical, and well to do), who exclaims that 
education is a curse and 1 burden and higher education 
m particular an unpractical folly , and a rebuke no less 
to those violent spirits of the Left who sec in all uni 
versities, and especially in Oxford and Cambridge, some 
N I 
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dodge of capital, and hate the aristocracy even of 
learning To him the university is simply the corporate 
and social expression of civilisation s mind , and, as 
with the mmd of an individual, although its fullest 
cultivation is in one sense a luxury, yet m another and 
broader v lew, it is the highest necessity 


Avian Minstrelsy 

Songs of the Birds By Prof W alter Gars tang Second 
tdition Pp 115 (London John Lane, The Bodley 
Head, I td , 1923 ) 6r net 

W L have before us the second edition of this agree 
able and v cry sug^estiv e little book, the original 
issue of which was noticed m Nature of August 12, 
1922 A new song has been added and two passages 
have been revised but otherwise the alterations are 
merely verbil Mr Shepherds quaint little sketches 
of the songsters again add to the pleasure of the reader 
The book, wc may recall, begins with an important 
essay m which Prof Garstang discusses the nature of 
avian song, the role it plav s in the life of the birds, and 
the very interesting evolutionary aspects of the subject 
Irom that he proceeds to the vexed question of the 
symbolic representation of song, and after having pro 
pounded his thesis on this point he begins his senes of 
representations of the music of the different species 
The reasons which he gives for the adaption of his 
particuhr form of representation cannot fail to carry 
some measure of theoretical conviction to the reader, 
based as they obviously are on a thorough appreciation 
of bird song aided by a knowledge of music and a sense 
of poetry It is harder to apply the practical test as 
to whether the representations do indeed convey more 
adequately than former attempts an idea of the vanous 
songs, for one has to bear in mind the existence of 
individual differences both in the hearing of the songs 
and m the interpreting of the written symbol one 
hesitates, indeed, to express a definite opinion until 
students of the subject have had further experience 
in using the new method If, however either these 
‘ first fruits ’ of Prof Garstang’s studies or some 
future elaboration of them can in time be regarded as 
making possible the adequate representation of different 
songs on piper, he will have succeeded in making good 
a deficiency of which the present existence is evident 
in every ttxt book of omithologv 
In the preface to the new edition the author replies 
vigorously to such of the rt viewers of his first edition 
as were hostile in their criticisms, and in so doing he 
also takes to task our own by no means unappreciative 
notice for not having discussed his auxiliary verses 
from a scientific point of view Lest we may seem 
unjust in this respect wc may here quote Prof Garstang’s 
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own account of his method and of the part which his 
verses plav therein ‘ The peculiar quality or timbre 
of each bird’s voice and the resonance of each sound 
have been imitated as closely as possible by a selection 
of human consonants , the composition of the song 
has been represented by the appropriate repetition, 
modification, or contrast of selected syllables, the 
syllabic rendering has been cast in a corresponding 
rhythm , and round this chosen sequence of syllables 
a song has been woven to capture something, if possible, 
of the joy or of the attendant circumstances which 
form the natural setting of his song ’ We have 
certainly no wish to quarrel too seriously with our 
author as to where scientific method properly ends 
and where more emotional vehicles of thought properly 
begin In his new preface he quite truly says that 
The exploration and illustration of the borderlands 
of Science and Art will not end with my adventure ” 
we mav add the hope that even his own adventure 
into these fitlds is by no means concluded 


Prevention of Vibration and Noise 

The Prevention of Vibration and Noise By A B 
Lason (Oxford Technical Publications ) Pp xn + 
163 (London H Frowdc and Hodder and 
Stoughton 1923) 15s net 

T HIS volume, as ihe author states in his preface, 
does not profess to contain anything not 
already known but is a more or less classified account 
of the work of vanous expenmenters on the subject of 
which it treats Beginning with a useful but not 
complete bibliography, and a note on the problems to 
be investigated, later chapters treat of “annoy mg” 
vibrations and their amplitude, the means and 
apparatus wluch have been used to measure them, the 
vibrations of buildings, bndges, and other structures , 
means of damping vibration, the transmission and 
isolation of noise, and ending with an account of 
balancing machines, t e machines for determining 
whether, and how much, any revolving part is out of 
statical or dynamical balance 
As showing what has been done in these matters, 
the book is useful for reference, but its value would 
have been much increased by a more critical examina- 
tion of the dements of the whole subject It is difficult 
in many places to know whether the author is giving 
his own views or restating those of the expenmenters 
whose results he summarises 
In defining “ annoying ” vibration, scarcely sufficient 
attention is given to the differences in surrounding 
conditions What would be “ annoying ” m Mayfair 
might be unobjectionable in Poplar Where wood or 
asphalt pavement prevailed, the introduction of granite 
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sets would certainly cause complaint In describing 
the different forms of apparatus which have been used 
for measuring vibrations, no hint is given as to the 
trustworthiness of the results This is an important 
omission, for in the greater number of those instruments 
the records are an imperfect catalogue of peculiarities 
of the instrument rather than of the magnitude of the 
external vibrations which they were designed to 
measure All such instruments have natural penods of 
their own, and one of the most important points in 
their design should be to arrange that neither the 
slowest nor any of the more rapid natural penods shall 
approach those of the imposed vibrations and since in 
most cases the imposed vibrations are (like white light) 
made up of a great many arbitrary disturbances this 
is not a condition which it is easy to fulfil Many 
mistaken diagnoses have been made from neglecting 
the effects of resonance on the recording apparatus 
and from supposing that a large recorded amplitude 
necessanly indicates a large external vibration 
Perhaps the most interesting chapter is tliat on 
the isolation and damping of sound in which many 
examples ire given of successes and failures in practical 
attempts m this direction In most of these the actual 
results might have been anticipated In speaking of 
the minimum audible sound (as in reference to the leist 
sensible vibration) insufficient prominence is given to 
the effect of the surrounding conditions In an 
absolute silence many experiments have shown that a 
sound, the wave amplitude of which is a twenty five 
millionth of an inch, con be heard, but in the midst 
of other noises, if the amplitude of the loudest of these 
is taken as unity, another sound with an amplitude of 
1/15 is only just audible, so that the greatest and least 
intensities which can be appreciated simultaneously 
are something like two hundred to one 

With regard to the isolation of sound, an absolute 
barrier to the propagation of vibrations may be set up 
either by complete reflection or complete absorption, 
but when the amplitude is large and the absorption 
rapid, a gradual change may probably occur in the 
absorbent The secular change in the efficiency of 
sound absorbing materials is not mentioned 
In reference to the acoustic qualities of halls and 
rooms, most of the experimenters whose work is quoted 
seem to consider that “ good " and “ bad ” depend 
on the rate at which vowel sounds and musical notes 
are damped, but it is not uncommon to find rooms 
which are good for music but bad for speech, and it is 
the effect of the resonance of the room on the con 
sonants rather than on the vowels which determines 
whether spoken words are clearly heard 
Though there are many published paper? on the sub- 
jects which come under the head of “ vibration,” Mr 
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Lason’s is the only book in which any collection of their 
results has been attempted, and notwithstanding some 
defects (chiefly of omission), it should form a very use- 
ful addition to the literature of the subject A M 


Our Bookshelf! 

Advanced Practical Physics for Students By B L 
Worsnop and Dr H T Hint Pp vn + 640 
(London Methuen and Co , Ltd , 1923 ) 2ir net 
Teachers of experimental physics will find much that 
is useful and suggestive in this volume Though some 
experiments of an elementary characttr have been 
included, the work is intended for idvamed students 
who are working for a pass or honours degree The 
bulk and the price of the book might have been reduced 
materially by the omtssion of much that is common to 
many elementary text liooks In some cases full txpen 
mental details arc given, w hile in others the dest ription 
is insufficient to enable on ordinary student to earn out 
the necessary manipulations I ittlc attention is giv en 
to the degree of arcuracv to bt expected 

Many recent experiments ind modem forms of 
apparatus have been desi nbed V\ e mav mention m 
particular the determination of the ratio of the charge 
to the mass for an electron by mions of the Zeeman 
t fleet using a Lummcr Gehrcke plate and also by Sir 
J J Thomson s method From the account gi\ en in 
the book the student might infer that the latter method 
is due to Braun There is a useful chapter on the 
quadrant electrometer (in whu h \\ heatham should be 
Whctham), and a section on the three electrode valv e 
The most stnkmg feature of the work is the stress 
laid on the theoretical side of the subject, the aim being 
to make the course practically independent of other 
treatises, at least as regards immediate reference To 
aid this scheme an introductory chapter on the calculus 
has been included 

It is to be regretted that the proof sheets were not 
submitted to a literary cntic, as there are too many 
examples of careless or ungrammatical construction, 
and the punctuation needs amendment in many places 
Ihe wholly midequate table headed Units needs 
revision the value for the electrochemical equivalent 
of h\ drogen has long been superseded, and to give the 
charge on an electron as4jixio* ) ISU is un* 
pardonable 

Mechamcal Testing a Treatise in Tvo Volumes By 
R G Batson and J H Hyde Vol a Testing of 
Prime Movers, Machines, Structures and Engineering 
Apparatus (The Directly -Useful Technical Series ) 
Pp xi +446 (London Chapman and Hall, Ltd, 
1922 ) 25s net 

Thf first volume of this work dealt with the testing of 
materials of construction , the present volume concludes 
the treatise and contains a great deal of matter which 
wiH be of Service to all who are interested in the testing 
of machines and structures The selection of a suitable 
dynamometer is of vital importance in the testing of 
an engine or machine, and, roughly, one quarter of the 
volume is devoted to different types of this instrument. 
This Section Includes traction dynamometers such as 
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are used in railway work, and the Lanchester machines 
for the testing of worm gears Other sections deal with 
lubricants friction tests on bearings vibration tests, 
and static and d>namic balance 
The part of the volume devoted to tests on structural 
elements contains methods of testing concrete slabs 
and beams plain and reinforced and also columns of 
various types Much of the work which has been 
done on this subject has been earned out m Amenca 
and we note that the authors have dealt justlv with it 
in the space at their disposal Tests on cutting tools 
aircraft models and other miscellaneous tests com lude 
the volume As was the case in the first volume a 
good deal of the apparatus desenbed is installed at 
the National Physical Laboratory, but the authors 
have not forgotten that research cannot be confined to 
one plate nor to one investigator or group of mvestiga 
tors The complete treatise will be welcomed bv all 
who are engaged in the testing of engintenng matenals 
and ippliances 

(1) Oil Pouer Bj S II North (Pitman s Common 
Commodities and Industnes) Pp ix + 122 3s 
net 

(2) Internal Combustion Fngines By J Okill (Pit 
man s Common Commodities and Industnes ) Pp 
xi + 136 3s net 

(3) The Diesel Engine By A Orton (Pitman s 
Technical Primers ) Pp x+111 ts 6d net 

(I ondon Sir Isaac Pitman and Sons Ltd 1933 ) 
The general reader who desires information regarding 
oil fuel and the practical methods of using it will find 
much of interest m these three little books The 
greater part of (1) is occupied with descnptions of oil 
burners is used in furnaces This svstem is cmplo>cd 
to a large extent in marine and locomotive boilers 
The question f oil storage at vinous ports is of vital 
importance for the supply of oil fired vessels and is 
dealt w th towards the end of the volume I he first 
thirt> two pages in (a) arc devoted to the gas engine 
and the greater part of the remainder deals with oil 
engines of different types The book is up to date in 
the matter of the engines selected for description and 
there are sections on aero engines tractor engines and 
turbines The Diesel engine is of sufficient commercial 
importance now to warrant a separate volume and this 
is provided in (3) Here we find descnptions of the 
arrangements and methods of working of both four 
stroke and two stroke Diesel engines and a short 
discussion of the power developed and the efficiency 
The student of heat engines will of course require a 
great deal more than is contained in these books They 
are howev er very suitable for those readers who wish 
to be informed as to what has been accomplished in 
this important branch of engineering 

British Museum (Natural History) British Antarctic 
(Terra Nova) Expedition 1910 Natural History 
Report Botany, Part 3. Lichens ByO V Darbi 
shire PjF 29 76 + 2 plates (London British 
Museum (Natural History), 1933) ^ 

Ds Dakbishi* s account of the lichens is the thud 
of the reports to be issued on the botany of Captain 
Soott s Antarctic expedition of 1910 Reports on the 
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seaweeds (by Mr and Mrs Gepp and Mme Lemoine) 
and on the freshwater Algse (by Dr Fntch) were 
published in 1917 

Seventeen species were collected, eight of which 
proved to be new, and are desenbed and figured m the 
present publication With the exception of one 
Leadea the new species belong to the genus Buellia 
The lichens were all found on rocks, mainly granite and 
gneiss at Cape Adare and Evans Cove m South Victoria 
Land When drscnbing the lichens brought back by 
the Swedish Antarctic Expedition (1901-3) in 1912, Dr 
Darbishue gave a summary of the species known at 
that time from the Antarctic area , their number was 
107 this has now been increased to 208 mainly by 
the material brought back by the second French 
Antarctic Expedition of 1908-10, which was reported 
on by the late Abbe Hue The value of the present 
brochure is enhanced by the inclusion of a complete 
list of the species recorded from the Antarctic area that 
is, from localities to the south of the 60° S parallel, to 
which are added kejs to the genera and species 
Twenty three per tent of the speues are also found in 
the Arctic regions and the author notes a striking 
similarity of the Arctic and Antarctic lichen flora in 
regard to the proportion among the known species of 
the chief lichen forms 

The Preparation oj Plantation Rubber By S Morgan 
With a Preface and a Chapter on Vulcanisation 
by Dr H P Stevens Pp xvi + 331 (London, 
Bombay and Sydney Constable and Co Ltd, 
1922) ais net 

Both editions of Mr Morgan s useful book on planta 
tion rubber arc now out of print and in preparing a 
third edition the opportunity has been taken to revise 
completely the original work and to incorporate m the 
new volume the results of the experimental research in 
practically all branches of the business of preparing 
rubber for the market which has been earned out by 
Mr Morgan in the course of his work as Scientific 
Officer to the Rubber Growers Association in Malaya 
In doing so the book has been virtually re wntten, 
and it now forms a complete and authontative guide to 
the modem practice of a rubber plantation from the 
planting of the tree to the packing of the rubber for 
export T he subject has been usefully rounded off by 
the addition of a senes of three chapters on the vulcaiu 
sation of rubber including an account of the methods 
of testing the matenal for industrial use This section 
of the book has been specially wntten by Dr Stevens, 
consulting chemist to the Rubber Growers Association 
in London and is based on the researches on vulcanjsa 
tion earned out by him for the Association over a 
penod of about ten years Altogether the volume is 
an admirable handbook and with penodical revision 
should remain the standard work on the subject 

Die Stereoskopte tm Dienste dor Photometric und Pyro- 
metrn Von Lari Pulfnch Pp iv+94 (Benin 
Juhus Springer, 1933 ) 3# 4 A 
The physiological optical effect on which the photo- 
metrical method made use of m the instruments 
desenbed m Prof Pulfnch s book is based was 
desenbed in Nature of May it , p 648, and May so, 
p 691 In. one of Prof Pulfnch s instruments a pair 
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of fixed and moving marks is employed, which is 
observed by both eyes simultaneously through a pair 
of telescopes provided with a suitable system of pnsms , 
m others two pairs of marks are made use of, one of 
which » seen in the middle of the field of view of each 
of tW two telescopes, so that the appearance is that of 
a single pair The two moving marks are geared 
together, and driven either by hand or by a small hot 
air motor If the fields of view of the two telescopes 
are equally 41 bright,” the mark appears to move to 
and fro, horizontally, in a straight line, its point passing 
just above the point of the fixed mark , a difference 
of brightness makes it appear to revolve round the 
fixed mark This is independent of the colour of the 
two lights which are being compared It is also 
possible to adjust the two sides of the apparatus to 
equalit) of brightness with an accuracy of 2 to 3 per 
cent , however great the difference of colour may be, 
provided the observer has sufficient experience, and 
good spectroscopic vision In the stereospectral 
photometer, two monochromators are employed, one 
for each telescope, so that practically monochromatic 
light of different wave-lengths can be employed A 
form of photometer, which enables one half of the 
spectrum to be balanced against the other half, promises 
to be valuable in pyrometry 

Malaya the Straits Settlements and the Federated and 
Unfederated Malay States Edited by Dr R O 
Wmstedt Pp xi + 383 (London, Bombay and 
Sydney Constable and Co , Ltd , 1923 ) 125 net 
This authoritative and comprehensive handbook will 
come as a boon to all who are interested m or m any 
way connected with the Malay Peninsula The editor, 
a well-known authority and the author of several works 
on the Malayan language, is himself responsible for 
the chapters on the population, the ethnology, and 
languages of the Peninsula , Malayan literature , arts 
and crafts , religion and beliefs , and history and 
archaeology, as well as the account of the Eurasian, 
Chinese, and other races of the country 

Other chapters are the work of experts in their 
respective departments Mr J B Scrivenor, the 
Government Geologist, describes the geography, geo 
logy, and mineralogy of the country, as well as its 
mining industry Dr F W Foxworthy deals with the 
flora and forests, and Mr F C Robinson of the Feder 
ated States Museum with the fauna Mr B J Eaton, 
Director of Agriculture, deals with this and other 
industries, while Mr Pountaey, Financial Adviser to 
the Straits Settlements, analyses revenue and expen- 
diture The sections on the Struts Settlements, the 
federated and Unfederated States, which will be 
found particularly helpful, are the work of the editor 
An adequate, if not lengthy, bibliography is an excellent 
guide to those who seek further information The 
book is well illustrated and well produced 

A Tested Method of Laboratory Organisation By S Pile 
and R G Johnston Pp xx+98 (London H t 
and G Witherby, 1933 ) -]s 6 d net 
Thx authors of this little book were associated with a 
co operative laboratory established during the War by 
a number of Birmingham brass firms, and their con- 
clusions are mainly baaed on experience gaibed m that 
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laboratory They give many useful notes on the 
equipment and arrangement of works and control 
laboratories, on the preparation of samples, and on the 
methods of recording the source of the sample and the 
results of its examination, whether analytical, mephani 
cal, or physical Their treatment of the subject of 
laboratory books and the entering of results is very 
thorough, and they go so far as to describe a system of 
costing in units by means of which a monetary value 
may be attached to each operation While the scale 
of the work is too small for it to serve as a manual of 
laboratory equipment, it will be found particularly 
useful by those who have to instal a small laboratory 
m a works, especially in one of the metallurgical 
industries The question of the relations between the 
superintendent and his staff is also dealt with, but the 
closing chapters, under such headings as “ The Men 
tality of the Scientist,' seem rather out of place in 
an essentially practical note book 

Among Unknown Fsktmo By J W Bilb> Pp 
380 + 16 plates (London Seek) , Service and Co , 
Ltd, 193)) 315 net 

Tut Fskimo of Mr Bilby’s title can be accurately 
dc senbed as ‘ unknown ” only in relation to the public 
for whom he wntes — a public which normally does not 
have access to scientific publications His account of 
the customs, modes of life, and beliefs of the Central 
Eskimo of Baffin Land is, however, something more 
than a book with a merely popular appeal A residence 
of twelve years among these tnbes qualifies him to give 
ntual and belief their proper setting and perspective 
in the everyday round m a manner which is not always 
possible in an analytic study This has a value which 
anthropologists Will readily acknowledge, but Mr 
Bilb> s intense appreciation of the native attitude of 
mind to tribal observances, and his keen insight mto 
the dynamic relation of such observances to conduct, 
have obscured the fact that these do not necessarily 
tell the whole story Accordingly, he is prone to offer 
as an interpretation of native practices the immediate 
social effect and the psychological factors which come 
into pla) in certain elements of ntual, to thtf neglect of 
deeper causes An appendix gives a valuable list of 
some fifty departmental deities of the Eskimo with 
their attributes 

Edmund Loder , Naturalist , Horticulturist, Traveller (Ad 
Sportsman a Memoir By Sir Alfred F Pease 
With Contnbutions by St George Littlcdale, Charles 
G A Nix, Lord Cottesloe, J G Millais and W P 
P> craft Pp x+356 (London John Murray, 
1923) 185 net 

Thl friends and acquaintances- and of a man so 
accomplished and of such wide interests as was Sir 
Edmund Loder, these are many— will be glad to possess 
this " miniature ” of his remarkable personality Sir 
Alfred Pease has not attempted to depict a life size 
portrait , but by wise selection, anti with the assistance 
of other contributors, he succeeds in conveying a very 
clear impression The reviewer can perhaps pay no 
higher tribute than by stating that though he was not 
pnvfieged to know Sir Edmund personall) he closed 
the book with the feeling that he knows well what 
manner of man he was 
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Letters to the Editor 

[The Editor does not hold htmself responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manusmpts intended for 
this or any other part of Nature No notice u 
taken of anonymout com mum ations ] 

The Control of Malaria in the Malay Peninaula 

Btfork Sit Ronald Ross s epoch making discovery 
there was no more puzzling problem m medicine than 
the cause of malaria no secret in Nature mote 
cunningly hid than the malaria secret Malaria was 
known to be connected with swamps and to be 
reduced by drainage and cultivation Yet as if 
merely to confuse men found that to flood some 
swamps actually improved health and elsewhere 
that drainage and the cultivation of the soil produced 
the most serious and devastating outbursts of the 
disease Yet again malana was found not only in 
swamps but also often on hills and dry sandv deserts 
Some jungle covered land was singul irly free from 
malaria other jungle land was intensely malarial 
In fact m liana existed on soils of every conceivable 
vanety of every age in geological time It was 
impossible to point to any mineral chemical or 
vegetable condition essential to its presence It was 
ind had been for hundreds of years a dark inscrutable 
mystery 

Sir Ronald Ross s genius changed darkness to light 
and inaugurated a new era in tropical colonisation 
To many of course the discovery that malari i was 
earned by mosquitoes merely conhrmel them in 
their pessimism th it the control of malaria was beyond 
human effort They were wrong and briefly I give 
two eximples of what has been (lone in the Malay 
Peninsula in the past twenty years under different 
physical conditions I woul 1 premise that the places 
of which 1 speak are within three degrees of the 
equ itor have a rainfall round about too inches a > ear 
spread throughout the year that the country as a 
whole is nat irally covered by an ever green damp 
jungle and that mos juitoes exist m myriads at all 
times One example is of malaria on low lying land 
the other of malaii i on lull land 

Carfy Island 

Twenty years ago or less if the tropical sanitarian 
1 ad been asked what was the class of land least likely 
ever to be freed from malaria by the control of 
mosquitoes (or by any other means for that matter) he 
would unhesitatingly have named the low lying coastal 
land with high ground w iter heavy clay soil liable 
to flooding from the sea He could easily have 
justified his choice Such land had ever been known 
to be pestilential ilmost beyond description it had 
given rise to innumerable speculations on the caube 
of malaria — the decay of coral the mixing of fresh 
and salt w iter to name but two In every part of 
the tropical world examples of the deadly power of 
malaria in coastal regions could be given In the 
Malay Peninsula and Archipelago for example the 
Governor Sir trank Swettenliam in 1901 ordered 
the new port called after himself to be closed so 
overpowering was the malaria On the opposite side 
of the Straits of Malacca the port Belawan in Sumatra 
was so malarial that the Dutch left it every mght 
retired to a town some twenty miles inland to return 
by the first tram the following morning Many other 
examples could be given 

Carey Island is situated on the coastal belt of such 
land It is indeed an island just above sea level m 
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its highest parts and obviously has been formed by 
the alluvium from the hills Surrounded by water 
on one side by the sea on others by large rivers or 
nvenne estuaries containing salt water it is fringed 
by mangrove swamps and covered by dense virgin 
jungle Throughout its length and breadth it was 
swamp either of fresh water or salt 

In 1906 a pioneer planter of Malaya the late 
Mr F V Carey took up a concession of 30 000 acres 
on the island and began the planting of rubber and 
coconuts fhe island was bunded and drained 
Tide gates were necessary Enough was known of 
the control of malaria to enable the labour to be kept 
free from malaria from the first and opening rapidly 
proceeded To day some 14 000 acres (or roughly 
20 square miles) are under cultivation No T uropean 
— of a population of from 20 to 30 — has contracted 
malaria on the island since 191a In 1922 the 
average Asiatic population was 4344 There were 
26 cases of malana 14 clinical cases and 12 m which 
arasites were found This is a rate of 6 per mille 
he lowest rate recorded in Panama was 14 per mille 
There were at the end of last year 962 children of 
whom 9 or o 9 per cent had enlarged spleen In 
ibout all but not absolutely in every case both 
adult and child there is reason to believe the infection 
had been contracted elsewhere Steps are now being 
taken to end the last possible source of malana 
namely the disused and neglected wells in the small 
pnvate gardens of the coolies When these are 
properly supervised I am convinced malana con 
tracted on the island will be as unknown as malana 
contracted in the centre of I ondon The death rate 
of the labour force in 1 >22 was 8 2 per mille This 
freedom from malana his been achieved by good 
drainage and b> the selection of suitable sites for 
buildings It costs the Tstate j>ractically nothing 
while the absence of malina makes the F state one 
of the cheapest prod ucers of both rubber and coconuts 
in the Fast This is an example of the control of 
malana earned by two species of anopheles namely 
A unthrosus and A Ludlou 1 

Thl City of Sinoaporf 

Following the control of malaria in the coastal 
regions a new and apparently even more difficult 

f roblem confronted us namely malana on hill land 
n the ravines or valleys when under jungle malana 
was earned by Anopheles umbrosus when the jungle 
was swept away when for stagnant swamps in the 
valleys swift clean running streams were substituted 
malana was of oven greater intensity in many places 
death claiming over 300 out of eiery 1000 of the 
population per annum The mosquito earner which 
lived in these streams was Anopheles maculatus It is 
not my purpose here to detail the various methods by 
which this malana has been successfully controlled 
even m small rural areas it has been done at a cost 
well within the reach of a commercial undertaking 
indeed the money spent has been recovered within a 
short period by the greater efficiency of the labour 
and a lowered cost of production 

I prefer rather to speak of the excellent work done 
in the city of Singapore Pnor to 19 11 a malana 
wave swept over the city almost every year As will 
be seen from the chart (Fig 1) it generally reached 
its maximum in the month of May In 1911 I was 
asked to advise the anti malana committee and 
drew up plana for the control of malana in a selected 
area The late Dr W R C Middleton was then 
Health Officer For the first two years Dr Finlay son 
was seconded for the supervision of the work which 
was earned out by Mr McGee the engineer engaged 
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far the purpose Since 1914 the work has been under 
the control of Dr P S Hunter now Health Officer 
of Singapore He has extended the area greatly 
to him the success of the work is mainly due Dr 
Hunter has also extended the work to the fortified 
island of Blakan Mati with great advantage to the 
garrison Indeed Singapore has now ceased to be 
malarial so far as the troops are concerned Ihe 
area under mosquito control is almost six square 
miles There are 8f miles of concrete channels and 



31 miles of subsoil drainage A sum of approximately 
350 000 dollars (say 38 oool sterling) has. been spent on 
capital and maintenance accounts This year there 
is a vote of 100 000 dollars (say 12 oool ) for mainten 
ance and extension of anti malarial and general anti 
mosquito work 

Further details will be found m the chapter on the 
Malaria of Singapore which Dr Hunter con 
tnbuted to my Prevention of Malaria in the 
Federated Malay States (London John Murray 
1921) aeo also Nature March 16 1922 p 334 
Following the anti malarial work the spleen rate of 
the children fell progressively from about 50 to zero 
Ihe great malarial wave which raised the death rate 
m the month of July 1911 to 83 83 per mille has been 
so flattened that the influenza peak of 1918 is now 
responsible for the highest point The wave will not 
entirely disappear until the work in Singapore is com 
pleted and until the surrounding country ceases to 
dump its sick on the city Anti malarial work is 
being extended into the rural districts by Dr Scharfl 
The peak of the malarial wave in May averaged 

p«mil)a 

for the 10 yean 1903 to 1912 53 76 

1913 to 1922 37 27 

a reduction of rt 49 
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The average annual death rate from all causes was 
pantile 

for the xo years 1903 to 1912 4411 

1913 to 1922 33 73 

a reduction of 10 38 

The average population 1913 to 

1922 was 31a 763 

The saving of life is therefore 32 214 

The saving of life is from all medical and sanitary 
measures but the most important u> the control of 
mosquitoes 

Finally I may add that in the 25 years since Sir 
Ronald Ross s discovery more than 100 000 lives have 
been saved m Malaya mono owing to that discovery 
and the work is juat beginning 
The Far F astern Association of Tropical Medicine 
meets in Singapore this year Arrangements have 
been made to snow members over the anti malarial 
work in Singapore and an excursion to Carey Island 
has been arranged Malcolm Watson 

Klang Federated Malay States 
June 24 

Some Consequences of the Gravitational Deflexion 
of Light 

Ihe results of the eclipse expeditions of 1919 and 
1922 leave little doubt that the deflexion of 1 75' 
redicted by Einstein for a ray of light passing close 
y the sun is a fact Moreover as 1 result of the 
experiments of Lebed ew and Poynting it is ad 
mitted generally that such a ray possesses momentum 
as well as energy It does not appear to have been 
noticed that these experimental results lead to 
certain important consequences when they are 
combined with the generally admitted principles of 
conservation of momentum and of energy 

I et us suppose for the sake of argument that the 
energy of the ray of light and consequently also the 
magnitude of its momentum remains unaltered in 
spite of the deflexion Since the dtrechon of the 
momentum has been changed its component along 
the real 1x1s of the approximately hyperbolic path 
has lieen reversed if we retain the principle of 
conservation of momentum for the system sun bght 
ray we conclude that the sun has acquired momentum 
along the real axis and therefore kinetic energy also 
According to the principle of conservation of energy 
the energy of the light ray must have diminished by 
an equal amount — a conclusion which contradicts 
the original assumption Thus we are led to a 
dilemma either we must reject one or other of the 
two principles of conservation of momentum and of 
energy for the action between the light ray and the 
sun or we must admit that the energy of the light 
ray has diminished as well as its momentum 
It is difficult to imagine a mechanism by which the 
energy lost by the light ray is transferred to the sun 
on the wave theory though no doubt the pressure 
of light will play the predominant part but it is 
obvious according to the quantum theory Without 
entering into details which must be reserved for a 
future paper I may be allowed to refer to one un 
portant consequence of the assumption that the light 
ray loses part of its energy namely that its wave 
length is increased by a small amount 
In fact if the deflexion be 8 the light quantum 
makes the angle (» -*)/a with the major axis 
initially and finally on opposite sides of it Con- 
sequently its loss of momentum in that direction is 
(2 A/e) cos (r ~ 9 )f 2 or (2»A/e) sin with the usual 
notation and tins is also the gam of momentum 
of the sun Hence the energy transferred is equal 
to (2»'A'/c*»*) sm* 1 / 2 where m is the mass of the 
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sun an 1 it is also equal to where Ar is the in 

crease of frequency of the light quantum Thus A» = 
- (a r'hltPnt) sin 1 4/2 and A\ = cA»/r* - (a h/cm) sin* 4/2 
a value which is independent of the wave length 
at any rate if 4 be so 

For a light quantum passing close by the sun we 
have m 2 io"gm 4 - 1 75'- 8 5 10 'radian hence 
with A/c 2 18 10 w we find AX 39 10 “cm a change 
which is far too small to be detected by experiment 

If however we assume that the negative electron 
behaves like a very minute gravitating mass though 
acting according to a different law on account of its 
charge we obtain a connexion with A H Compton s 
recent quantum theory of the scattering of X rays 
( Physical Review May 1923 p 483) Although this 
theory m its present form does not account for the 
excess scattering it is very successful in explaining 
the small scattering of y rajs as well as their soften 
mg lo this extent it supports the present view 
of the deflexion of light I have worked out the 
orbits of light coipuscles for a gravitating electric 
charge but the full discussion of the results and of 
their bearing on the structure of the electron must 
be reserved for the paper already referred to 

G A Scnorr 

University College of Wales Aberystwyth 
September 3 


Suggested Botanical Exploration of the Higher 
Summits of the Cape Verd Islands 

It is somewhat surprising that in our much ex 
plored world there is still a group of large islands in 
the Atlantic which in a botanical and probably also 
a zoological sense may be said to be imperfectly 
known Tor until we know what lives on the cloud 
capped summits of islands like 1 ogo and San Antonio 
which attain elevations of 8000 and 9000 feet above 
the sea it can scarcely be s-ud that the Cape Verd 
Islands have been scientifically explored Surely 
here would be a good piece of work for an Lnglish 
yachtsman and two or three investigators from 
Lisbon Allowing two weeks for each island the 
examination of Fogo and San Antonio would only 
involve about a months absence from St Vincent 
the assume 1 starting place and a host of botanical 
and other curiosities would be gathered in the deep 
ravines and on the uplands of those mountainous 
islands With government aid it could be carried 
out by one of the learned societies of Lisbon 

I ogo is reckoned to be the healthiest of the islands 
and it promises to be the most interesting for the 
naturalist But whoever goes will have to be pre 
pared for living in damp conditions as in perpetual 
fog an 1 mist 

Anything may be in hiding on those cloud capped 
uplands Concealed m the ravines may still survive 
plants that have become extinct in other Atlantic 
groups or which exist only in islands of other oceans 
or m distant parts of the world such as the Tree 
Composite of St Helena the Tree Labiatse of Juan 
Fernandez tl e Tree Lobelias of the mountains of 
tropical Central Africa 

Then again American genera likoClethra that have 
died out in the Canary Islands may still survive 
in the Cape Verd group and the same may be said 
of numerous other plant types that have died out 
in other parts of the world or are almost extinct there 
Within the rain belt of these mountainous islands 
may still linger remains of once predominant laurel 
woods and them associated plants such as are now 
so characteristic of the Azores Madeira and the 
Canaries 

The most significant features of island floras are 
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presented in their connexions with distant regions 
and it is on this feature that are largely based the 
hopes of important results arising from the examine 
tion of the summits of the mountainous islands of 
the Cape Verd group Thus Tree Lobelias link 
Hawaii in the Pacific Ocean with the highlands of 
Kilimanjaro in tropical Africa the islands of 
Bourbon and Mauritius in the Indian Ocean possess 
species of Acacia trees that are scarcely distinguish 
able from a tree common m the Hawaiian mountains 
So again the affinities of the endemic genera of Juan 
Fernandez connect its flora with St Helena the 
Canary Islands an 1 the Chatham Islands The 
distant connexions of the endemic genera of the 
Socotran flora are equally remarkable They cover 
much of the globe and are found in Asia Africa and 
America 

As Hooker urged in his lecture on insular floras 
islands have frequently served as sanctuaries for 
plant types that liave become extinct on the con 
tinents and m the same way we would expect the 
Cape Verd Islands to harbour the kith ana km of 
many plant types that have failed m the struggle for 
existence in distant parts of the world 

We cannot afford to let slip opportunities of this 
kind for increasing botanical knowledge The island 
of Fogo has probably already lost much of its original 
flora through the agency of the woodcutter and not 
many trees remain Barker Webb Hooker Schmidt 
Krause Vogel Christ Hemsley and Coutmho have 
done much to el icidate the plant history of tho Cape 
Verd Islands but the most interesting features of 
their flora may be not yet disclosed 

H B Girvv 

Red House Fowey Cornwall 
August 29 


Polar Temp raturee and Coal Measures 

I thank Mr Bonacina for his sympathetic 
comment m Nature of September 22 p 436 on my 
letter on Polar Temperatures and Coal Measures' 
and for the added clantv he has brought to this 
subject He mentions disagreement with me on one 
minor issue only and that relating to the south polar 
regions In that connexion I am glad of the op 
portumty to confess that my thinking on the subject 
of polar coal measures has really been based almost 
exclusively upon my knowledge of the Arctic My 
suggestion that similar conditions might explain 
Antarctic coal was a sort of parenthetical remark 
made without any special consideration of the 
Antarctic problem 

Mr Bonacina says I do not however fully support 
Dr Stefansson in expecting that a lowland south 
polar continent surrounded by an ice chilled ocean 
would be liable at least so often to the high summer 
temperature of the Arctic lowlands A reading of 
Mr Bonacina a letter in comparison with mine will 
show that this partial disagreement is apparent only 
due to my faulty expression I did not mean to say 
that if the postulated low Antarctic continent were 
somewhat larger than the actual present continent 
high temperatures would be as frequent there as 
they would be in the Arctic if the land masses of North 
America and Asia were connected across the North 
Pole by continuous low land All I meant to say 
was that such a hypothetical low southern continent 
might have temperatures high enough for the develop 
ment of a coniferous forest 

Mr Bonacina gives the explanation which I have 
supposed correct for the lowering of summer tern 
pwatures m the northern Mackenzie valley by 
almost continuous winds blowing from the north 
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He suggests that such winds wad Id be even more 
persistent in the hypothetical southern continent 
In that connexion we must remember that in spite of 
the northern cold summer monsoon the Mackenzie 
coniferous forest does extend more than iso miles 
north of the Arctic circle and indeed north of the 
southern limit of the maximum tides in the 
Mackenzie (by tide we here mean the nse of five or 
six feet in the eastern Beaufort Sea caused occasion 
ally by westerly gales The tide proper is less than 
one foot) 

No such extremes as the occasional Arctic +95° 1 
are necessary for the prosperity of conifers Mr 
Flihu Stewart the Forestry Commissioner of Canada 
put on record in the publications of his department 
(in 1907 or 1908) that he had seen trees 100 feet 
high more than 100 miles north of the Arctic circle 
m the Mackenzie delta Trees above 75 fett in height 
abound forty or fifty mdes farther north I do not 
know of any systematic temperature observations 
taken in the Mackenzie delta at the approximate 
northern limit of the conifers but 1 suppose that 
70° h m the shade is there exceedingly rare I 
should judge then that any hypothetical conditions 
in the Antarctic considered adequate to produce 
maximum temperatures of 75 0 F (even though rarely) 
would give an adequate heat factor for coniferous 
forests Vilhjalmur Stfi ansson 

New Court Middle Temple i. C 4 
September 5 

Can the Geoatrophlc Term account for the 
Angular Momentum of a Cyclone ? 

In meteorological discussion it is sometimes implied 
that the rotative velocity of the air comprising a 
cyclone is primarily accounted for by the geos trophic 
term in the equation of motion 

If considerations of a second order of magnitude 
be ignored this hypothesis is capable of simple 
treatment in its main features and is worth exam in a 
tion Imagine an initial circulation round an axis 
of any magnitude whatever and consider an elemental 
mass Im at distance r from the axis 

The radial velocity of this element is then denoted 
by dr/dt taken positive outwards 

The increase in the angular momentum of im 
about the axis in tune It due to the geos trophic 
term is 

jwsmp r Im lt^ 

taken positive clockwise in the Northern Hemisphere 
In the limit this becomes u Bin ^ tm(2r dr), or 
«8in d{r* Im) 

If 4 be taken as constant and we sum up for the 
whole maw of the cyclone we see that the increase 
in the total angular momentum in a given time is 
equal to the product of u am ^ into the corresponding 
increment in the moment of inertia about the axis 
The extent to which the moment of inertia can 
vary is represented by the deepening or filling up 
of the cyclone and a rough calculation shows that 
the possible angular momentum so accounted for is 
very small and u moreover of the opposite sign to 
that required by the hypothesis under consideration 
In the above analysis two things have been ignored 
(1) The question of the variability of P (2) the resist 
ance of the earth s surface If it be supposed that 
there is a systematic difference between tne latitude 
of the surface inflow and that of the outflow above 
there is the possibility of the existence of a term of 
appreciable magnitude m the case of a large cyclone 
On this point observational evidence is weak and 
all that can be said is that for a small system the 
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effect must be small and for large ones we have no 
reason to suppose it to be large 

The resistance of the earths surface continually 
tends to reduce the rotational velocity and the 
magnitude of the term concerned is moreover large 
compared with (1) which is of the nature of a 
differential effect 

On the whole it seems clear that the angular 
momentum of a rotating system cannot be accounted 
for by the geos trophic term and that its origin must 
be sought in the initial relative velocities of masses 
of air subsequently included in the circulation „ 

L H O Dinfs 

Benson Wallingford August 31 

Zoological Nomenclature Splrlfer and 
Syrlngothyris 

Ik accordance with present >ed routine the Secretary 
of the International Commission of Zoological Nomen 
clature has the honour herewith to notify the members 
of the zoological profession that Miss Helen M Muir 
Wood of the British Museum of Natural History has 
submitted the generic names Spinier Sow 1816 and 
Synngothyns Winchell 1863 to the International 
Commission for suspension of rules with the view of 
retaming Anomta striata Martin as genotype of 
Spinfer and Synngothyns typa (s Spinfer carters 
Hall) as genotype of Synngothyns 

The argument is presented (1) that under the 
rules Anomta cuspidata Martin is type of Spinfer and 
Synngothyns is synonym of Spinfer (2) but for 
seventy years practically all authors have in con 
scious opposition to the rules taken A striata as type 
of Spinfer and Spinfer carters 3 Sy typa as type of 
Synngothyns (3) so many species are involved in 
this instance that the application of the rules would 
present greater confusion than uniformity 

The secretary will postpone vote on this case for 
one year and invites expression of opinion for or 
against suspension in the premises 

C W Stiles 
Secretary 

Hygienic Laboratory Washington D C 


Colour Vision and Colour Vision Theories 
Prof Pkddie states in his letter in Nature of 
September 8 p 362 that the facts that I have given 
as totally opposed to the trichromatic theory can be 
explained by it If he will show how this can be 
done I can then deal with his explanations Directly 
the trichromatic theory is put in a definite form its 
failure becomes evident For example it has bean 
stated frequently by others that the construction of 
the trichromatic theory given to explam simultaneous 
and successive contrast will not explain colour blind 
ness and vice versa There is no fact that directly 
supports the trichromatic theory In numerous cases 
papers written to support the trichromatic theory 
are found on examination to give facts strongly ad 
verse to it Prof Frank Allen has written a number 
of papers supporting the trichromatic theory In 
a paper on the Primary Colour Sensations (Philo 
sophtcul Magazine vol xxxvui July 1919 p 81) 
Prof Allen writes But it is difficult to understand 
why the exceedingly complex region between X 470 a 
and X 57 o/i should exhibit as it does persistency 
curves with only one elevation in the green The 
reader should note that it is only on the trichromatic 
theory that this region is complex On my theory it 
is quite simple and the results should be as stated 
F W Edridge Green 

I ondon September 10 
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Transport and its Indebtedness to Science . 1 

By Sir Henry Fowler, KBE 


PROBLEMS of transportation have been solved 
1 more or less successfully m all ages, and some 
of them, such as the moving of stones to Stonehenge, 
etc , still excite our wonder and admiration Such 
works, and similar ones of much greater magnitude in 
the East, could be accomplished by quite crude methods 
if there was unlimited labour available, and if time 
were of no consequence The transportation which 
aids civilisation is that which cuts down the wastage 
of power to a minimum and reduces the time occupied 
m carrying this out It is here that science has helped 
in times past, and will help increasingly in the future 
if we are to go forward In no other branch is Telford s 
dictum that the science of engineering is “ the art of 
directing the great sources of power in Nature for the 
use and convenience of man ’ so well exemplified, and 
this utilisation has been earned forward at ever- 
mcreasing speed dunng the last hundred years If 
we take the definition of science as ordered knowledge 
of natural phenomena and of the relations between 
them as given byW l I) Whet ham m the “ Encyclo 
paedia Bntannica, we shall easily see how transporta- 
tion has been dependent upon it 

Transport is mainly dependent upon three things — 
the method of propulsion, the matenal available for 
Use, and the path over which traction takes place I 
propose to confine my remarks to the first two 
Advance in traction really became rapid when methods 
of propulsion other than those of animals and the 
force of the wind became available The greatest step 
forward— wonderful as some of the achievements of 
aeronautics have been of recent years — came with the 
development of the steam engine 

Like most great achievements in the world, it was 
not a lucky and sudden discovery of one individual, 
although here as elsewhere we associate the work with 
the name of one man especially This has usually 
been the case, and without wishing to detract from the 
work of the individuals who are fortunate enough to 
utilise the ordered knowledge available to the practical 
use of man, one must not forget the labours of those 
who have sought out that knowledge and have given 
it freely to the world, thus placing it at the disposal 
of the one whose imagination and creative faculty were 
great enough to see how it could be utilised in the 
service of man 

The first attempt at traction by usmg a steam engine 
was a failure because of the lack of this knowledge 
I refer to the work of Jonathan Hulls and his attempt 
m 1736-7 to apply a steam engine to the propulsion 
of a boat on the River Avon in Worcestershire He 
failed because of the 1 ick of that knowledge, although 
undoubtedly he possessed the necessary imagination 

Although James Watt is not directly associated 
with traction, it was his application of science to 
practical use that finally gave the greatest impulse to 
transportation that it has ever had No advance had 
taken place after Newcomen s engine of 1730 until 
Watt s work of 1769 His knowledge of Black’s work 
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at Glasgow on the latent heat of steam, and his own 
experiments with the Newcomen model, led to the 
success of his improvements of the steam engine His 
scientific knowledge is clearly shown m hu patents 
and publications, for he dealt with steam jacketing in 
1769, with expansive working m 178a, and he devised 
his parallel motion m 1784 His direct connexion 
with transport includes the reference to a steam 
carnage and a screw propeller in 1784, while the firm 
of Boulton and Watt corresponded with Foulton for 
a penod extending from 1794 to 1805 

Although Cugnot in 1770 and Murdoch in 1786 had 
made models of vehicles propelled by steam, it waa 
Richard Trevithick with his steam carnage m 1801 
and 1803 and ill fated railway in 1804 who fast showed 
the practical application which could be made It is- 
probable that the engme which his assistant, Steel, 
took to the wagon way at Wylam in 1805 turned the 
thoughts of George Stephenson to the work that has. 
meant so much for us 

No one can read the early life of the “ father of 
railways ' without appreciating that he was from 
young manhood a searcher after scientific knowledge. 
The advances he gave to the world of transport were 
all due to his practical apphcation of the knowledge 
he had obtained himself or had learned from others. 
It is so often thought that because the earl} inventors 
and“*ngmeers of the beginning of last century had not 
received what we now call a scientific education that 
they were not in Biy sense of the term men of science. 
It must be remembered that at that time the knowledge 
of natural phenomena was very limited and it was- 
possible to know much more easily all the information, 
available on a subject than at the present day, when 
we have such a mass of miscellaneous information to- 
hand on every conceivable subject It was ordered 
knowledge which led Stephenson to adopt the blast- 
pipe of Trevithick It was the desirability of obtaining 
ordered knowledge that caused him to carry out those 
experiments which showed to him the advantages of 
usmg rails, and it was the scientific appreciation of the 
necessity of increased heatmg surface that made him 
adopt the suggestion of using tubes through the water 
space in the boiler of the “ Rocket ” His appreciation 
of the advantages of science was shown by fas accept- 
ance of the presidency of the Mechanical Science 
Section (then as now Section G) of the British Associa- 
tion in 1838, and it is interesting to note that one of 
the earliest grants in Section G was for a constant 
indicator (for locomotives) and dynamometric instru- 
ments m 1843-43, while Stephenson was still alive 

From the time of Stephenson the progress m pro- 
pulsion on rads by steam locomotives was steady if 
slow The investigations for a long whde were largely- 
confined to the question of expansion and condensation, 
and although the results attained were noteworthy in 
the case of steamships, on the rad there was little 
advance m the principle of propulsion, although the 
improvements in materials allowed a steady growth in 
power and size Although work was done by com- 
pounding and usmg higher pressures, the greatest 
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advance came to steam locomotives by the use of 
superheated steam Thu was no new thing, for Papin 
in 1705 seemed to have an appreciation of its value 
As pressures and the resultant temperatures increased 
there came difficulties with lubrication With the 
increased use and knowledge of mineral lubricants 
Dr Schmit was in 1895 able to devise methods of 
using superheated steam which have been of the greatest 
use to transport and to the community 

In spite of the fact that the idea of the utilisation of 
steam for giving rotary motion is old, its commercial 
adaptation in the turbme u modem Rarely, if ever, 
has there been such a direct and instantaneous applica 
tion of science to practice We are too close at present 
to the matter to realise what a change has taken place 
in the world owing to the introduction of the steam 
turbme One realues the work done by De Laval, 
Curtiss, Rateau, and the brothers Ljungstrom, but the 
name which Will always be associated with the steam 
turbme as firmly as that of James Watt is with the 
inception of the steam engine is that of Sir Charles A 
Parsons The success of his work is due to his applica 
tion of scientific principles to the many points of the 
turbine and its accessories Apart from its applu ation 
to marine work, it has made possible the economical 
production of electrical energy, which is doing so 
much, and will do so much more in the future, for rail 
transport 

The last means of propulsion that I can deal with is 
the internal-combustion engine This, as wc almost 
universally have it to day, is the result of the cvcle 
adopted by N A Otto in his gas engine in 1876 Here 
again the engines we have are the result of careful and 
studied investigation, and the advance made has been 
so much more rapid than in the case of the steam 
engine and electrical machinery because of the more 
advanced state of scientific knowledge 

In relation to transport the work has proceeded on 
two distinct lines, the Daimler and the Diesel engines 
In 1885 Gottlieb Daimler produced the engine associated 
with his name, which utilises a light spirit supplying 
a carburetted air for the explosive mixture for the 
cylinder The development of this engine has itself 
proceeded in two directions In one it has been made 
very much more flexible and silent in its adaptation to 
motor-car work, while m the other the great desider- 
atum has been lightness and in association with the 
improvements in the necessary materials has rendered 
possible the aeroplane as we have it to day In both 
cases the development to the degree reached has been 
due to a careful study primarily of the pressures, com 
pression, and composition of the mixture 

The Diesel engine was invented in 1894 by Rudolph 
Diesel, and works by the injection of oil or pulverised 
fuel into the engine cylinder Its development has 
taken place both on the four- and two stroke cycle, 
and although considerable progress has been made 
with land engines, it has been used chiefly for marine 
transport 

The internal-combustion engine has not been largely 
used for rail transport owing to its comparatively high 
cost of fuel per horse-power and its lack of flexibility 
The latter is particularly the case when one remembers 
the high torque desirable, which can be attained in 
both the steam And electric locomotives in starting, 
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The early efforts of Hulls have been mentioned, and 
it was only natural that the work of Watt on land 
should be followed by application of the new power 
available to propulsion on the water Although the 
growth after the work of Symington, Fulton, and Bell 
may have seemed to be slow, it was continuous, and 
constant experiments and research were made both in 
marine engines and in their application Saving of 
fuel has played a much more important part here than 
with the locomotive and since more space was available 
and greater power required, the advantages of the 
expansion of steam were rendered more imperative 
and had greater scope than m the other long established 
method of mechanical transport Die great advance 
came with the turbine, and it is interesting to notice 
that whereas m early days engines were geared up, 
most of them now are geared down to the screw 
Scientific methods have been applied to all those 
details of measurement and experiment that have led 
to transport by sea being earned on at increased spped 
and with decreased cost per ton earned The applica 
tion of liquid fuel and the introduction of Diesel engines, 
both with the object of increasing the space asailable 
for c argo, have been earned out on true scientific lines 

Of transport by road it may be said that its com- 
mercial inception came at a time when scientific know- 
ledge was well advanced, and its progress was in 
consequence more rapid The development of the 
motor car engine is a case of the careful application 
of the fundamental principle developed with ever- 
lncreasmg care until we get engines as noiseless, as 
efficient, as trustworthy, and as flexible as we have 
them to day 

Much could be said of the indebtedness of aeronautics 
to science, hut I will only speak of the aeroplane It 
was not until the development of the internal com- 
bustion engine that the matter became really practical 
The War was naturally a great incentive to the advance- 
ment of our knowledge of aeronautics In the means 
of propulsion, research has given an engine of such 
size and so light m weight per horse power that 
what was a laboured struggle against the effects of 
grawty has changed into the ability to nse at con- 
siderably more than 1000 feet per mmutc to heights 
where the rarefaction of the atmosphere renders it 
necessary for oxygen for breathing to be obtained 
artificially The safety of flying as the result of the 
work of Rusk has rendered the machines stable even 
in such a medium as the air There is no greater 
example of the indebtedness of transport to science 
than the rapidity with which the possibilities of trans- 
port by air nave advanced 

The other point I would deal with m some detail is 
the question of materials We, to-day, have no basic 
metal or material which was hot known when transport 
first turned to mechanical methods for assistance 
The change which has come about has been as largely 
due to the advances made m metallurgy as to the 
inventions in mechanics that have led to die improve- 
ments in means of propulsion and in machinery The 
early builders of steam engines were not only troubled 
through inability to get their engines machined 
properly, but also with the difficulties of obtaining 
suitable material for the parts they required Steel 
has been known for thousands of years, but its rapid 
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and economic production is of very recent growth 
It has very truly been said that every great metal- 
lurgical discovery has led to a rapid advance in other 
directions I will as before deal with the railway as an 
example 

We <an scarcely appreciate now the conditions 
which existed from a metallurgical point of view on 
our railways when the British Association first met at 
Liverpool in 1837 Iron — made laboriously hetero 
geneous in character and expensive of production not 
onlj in mone> but also, owing to the heavj character 
of the methods employed detrimental to the very char 
acter of the workman —was the only material a\ ailable 
for the various parts of the mechanism of the loco 
motive and for the rails However improved the 
methods of manufacture were, there could never liave 
been 1 universal development of rail traction if it had 
depended upon material made in such a way 

The demand was met at the Cheltenham meetmg 
of the British Association in 1856 when Bessemer made 
public the invention he had already been working on 
for two years, which was to ensure a cheap method of 
production of a material so essential to transport One 
should also mention with Bessemer the name of 
Mushet whose work helped so materially m getting 
nd of the red shortness which in the early days gave 
such trouble We are apt at the present day to 
belittle somewhat the work of Bessemer in view of the 
more improved methods now employed but his name 
must for ever stand out as the one who made cheap 
transport possible After the use of manganese in one 
form or the other as a deoxidiser and a physic for 
sulphur, there remained, however, the baneful effect, 
due to phosphorus, which prevented the use of the 
ores of more general occurrence There have been 
few more epoch making announcements made at 
meetings of technical subjects— although this was not 
appreciated at the time by many of the audience— 
than S G Thomas# announcement of the discovery 
of the ’ basic ’ process, which he made at the meetmg 
of the Iron and Steel Institute in March 1878 His 
work, associated with that of his cousin, Gilchrist, was 
the result of close scientific research 

Another investigation which has given great results 
in transport has been the ever-growing use of alloy 
steels For the scientific inception of these we owe a 
great debt to Sir Robert Hadficld His first mvestiga 
tions materially affect transport to day Mushet had 
prev lously worked on self hardening tool steel con 
taming tungsten, but the work was only earned out 
on a small scale In 1883 Iladfield had produced 
manganese steel This is a most remarkable product 
with its great toughness, and is extensively used for 
railway and tramway crossings, where resistance to 
abrasion is of great value This was the first of a 
remarkable senes of alloys which have made possible 
the motor car and the aeroplane as we have them 
to-day 

Continuing his investigations, in 1889 Had field 
produced the compound of iron and silicon known 
as low hysteresis steel Indirectly, this is of the 
greatest interest from a transport point of view, for 
when used in transformers it not only reduces the 
hysteresis losses, but also allows of a considerable 
saving in the weight of core material 
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From these early uses of alloy steels there has grown 
up a large number of alloys, many of which are of the 
very greatest use for various transport purposes It 
is not too much to say that the modern aeroplane is 
the result of the material now at the designers’ disposal 
both for the engine and for the structure itself The 
strength of some of the chrome nickel steels combined 
with their ductility is extraordinary, and is due not 
only to the composition of the metal, but also to the 
results which have been obtained by patient scientific 
investigations relating to their heat treatment Taking 
one other example, one may quote the use of high 
chrome steel— for the early investigations into which 
we owe so much to Brearley, and to its later develop- 
ments to Hatfield also — for the valves of aeronautical 
engines, subjected as they are to high temperatures 
At one time it looked as if the advantages which follow 
high compression and its resultant high temperatures 
might be lost owing to the inability of ordinary steels 
to resist this heat, but the employment of 13 per cent 
chrome steel allowed work in this direction to be 
continued 

It is not only with steels that we have been benefited 
so much from research The case is as marked with 
light alloys, which have aluminium as a base The 
latter itself is the result of investigation along scientific 
lines, and in aeronautical work particularly much has 
been done towards giving a metal both light and strong 
by the work of Walter Rosenhain, F C Lea, and 
others 

It may be said that all I have dealt with up to the 
present has been the result of special investigation, 
and that “ ordered knowledge ’ is not of assistance to 
an everyday eng icer The results I have obtained 
with the assistance of my colleagues, especially L 
Archbutt and II A Treadgold, dealing with the solid 
locomotive crank axle are of interest in this connexion 
Not only is the axle subjected to stresses set up by 
revolving it while it is loaded with the weight of a 
portion of the lot omotive on its axle bearings and by 
the steam pressure on the pistons transmitted to the 
crank-pins, but it has also to withstand the shocks set 
up by its. running on the rails, which cannot be calcu- 
lated hor about twenty years we have endeavoured 
to get the knowledge we have obtained into an ordered 
state, from observation and discussion with the metal- 
lurgists attached to the various manufacturing firms 
Certain points are obvious, such as the necessity of a 
good micro structure, and we can with confidence say 
that the steel “ shall be as free as possible from non- 
metallic enclosures and that the micro structure should 
show uniformly distributed pearlite in a sorbitic or 
very finely granular or lamellar condition and be free 
from any nodular or balled-up cementite It must 
also be free from any signs of segregation and from 
any coarse or overheated structure ’ (Extract from 
Midland Railway specification for crank-axle forgings ) 
Toughness rather than strength is required, and Hie 
studied consideration of these points has led to an 
increased life in miles of the crank axles of the 3000 
locomotives owned by the Midland Railway Company, 
in spite of the fact that they have been constantly 
growing in size, in pressure on the pistons, and in the 
work expected from them 

It will be appreciated that the above result, which 
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is unquestionably the result of " ordered knowledge 
of natural phenomena and the relation between them ” 
is only one example, if perhaps the most marked one, m 
our experience A somewhat similar record could how- 
ever, be written on locomotive tyres and other matters 
I think I have shown adequately the debt which 
transport, as well as other branches of our profession 
owes to the study of “ ordered knowledge That in 


the future this will be even more marked than at 
present, one can say without fear of contradiction 
Not only so, hut there must be more and more inter- 
dependence between science and engineering More 
and more as we advance in the knowledge of natural 
phenomena will the necessity of the practical applica- 
tion of this knowledge on a large scale become necessary, 
to confirm it and to bring out fresh features 


The Influence of Science on Christianity 1 


By Canon E W 

I T is a commonplace that all religions even though 
their formularies and sacred hooks seem to 
guarantee absence of change are constantly modified 
Unless religion is monbund it is dynamic and not 
static It is a living process within the spint of man , 
and as such it is profoundly affected bv the ideas and 
emotions of the community in which it exists Religious 
thought and feeling alike are influenced for good or 
ill by contemporary political social, and intellectual 
movements During the last century there his been 
a movement of human thought as influential ind as 
valuable as that of Renaissance humanism rhe 
assumptions and methods of science have affected the 
whole outlook of educated men In particular those 
branches of science which are concerned with the 
domains of physics and biology have radically changed 
our conceptions both of the structure of the visible 
universe and of the development of life upon this 
earth 

The effect of the scientific movement alike on 
organised religion and on private faith, has been 
prodigious In any circumstances it would have 
been far reaching But unfortunately representative 
Christian leaders, with the eager support of their 
communions, opposed the new scientific conceptions 
as they appeared Science was then compelled to 
fight for autonomy on its own territory , and, as 
Dr Hobson says m his recently published Gifford 
lectures the result has been a prolonged struggle in 
which theology has lost every battle As a con 
sequence it is now widely believed bv the populace 
that Christianity itself has been worsted 
At least a generation must pass before it is generally 
recognised that, with regard to religion science is 
neutral Educated men know that the traditional 
presentation of the Christian faith must be shorn of 
what have become mythological accretions But 
Christianity resembles a biological organism with a 
racial future In the struggle for existence it gams 
strength and power by utilising its environment It 
seeks both freedom from old limitations and increased 
mastery of hostile forces Amid all change its essential 
character is preserved, for it rests on historical facts 
combined with permanent intuitions and continually 
repeated experiences of the human spirit The great 
pioneers, whether in science or religion, are few Men 
usually accept both scientific and religious truth at 
second-hand The expert speaks with the accent of 
what seems to us to be unmistakable authority We 

iftcuiMtaoBpRUhadln th< Udy Chtpt! of Liverpool C ntbotira! on 
Sani ty mornlM~aept«tnbec 16 in connexion with the Wstt nt the British 

NO. 2813, VOL. 1 12 ] 


BARNfS, TRS 

make such imperfect tests as wc ire able to apply to 
his teaching and perforce rest c ontent 

Wc must ntver forget that all human activity and 
not merely those aspects which wt call science and 
religion rests upon unproved and unprovable assump 
tions Ihe existence of such assumptions is often 
ignored They are thtre none the less Often lazily 
and hazilv we conceal them under the term ‘ common 
sense Taith however, is a nectssity of existence 
Zealots sometimes liave contended and still contend 
that there is a moral value in blind faith But the 
modem world so far as it has fallen under the sway of 
scientific method demtnds that faith shall be reason 
able and not blind 

In science we build upon the assumption that the 
processes of Nature can be represented by schemes 
that arc to us rational There is we postulate, a 
unity between Nature s processes and the working of 
the human mind The address given this year by 
the president of the British Association shows how 
extraordinarily fruitful this assumption has proved to 
be But when we consider the vast domains of 
science which still remain to be explored, we must 
grant that the rationality of the universe remains a 
postulate of reasonable faith As we pass from science 
to philosophy and religion, we have to assume the 
existence of a universal Mind in order to bind together 
the sequences of phenomena which science observes 
and describes Then, as the basis of religious faith, 
we further assume that the values which we instinc- 
tively deem supreme express the quality of this Mind 
to whom all natural process is due We thus assert 
that goodness, beauty , and truth are not private values 
oi humanity, but attnbutes of God 

The different processes of the human mind, thought, 
will and feeling cannot be decisively sundered As a 
consequence, the search for truth made by men of 
science has in our own tune profoundly affected our 
religious outlook Science has not merely created a 
new cosmogony agamst which as a background religion 
must be set But, as tJ}c character of its postulates 
and" the extent of its limitations have become more 
clear science has given us a new conception of what 
we mean by reasonable faith In so doing, it has 
strikingly altered the way m which we approach 
religion Some old modes of argument and their 
attendant dogmas have rapidly become obsolete A 
great gulf has opened between constructive and merely 
defensive types of theology Among religious com- 
munions there is, in consequence, much confusion, 
some bitterness, fear of change combined with recog 
mtion of its necessity The direct influence ol science 
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and its more obvious triumphs are known to all The 
earth is not the centre of the universe , its age must 
be measured by hundreds of millions of years , man 
upon it is the derivative of lower forms of life No 
orthodox theologian, m classical or medieval times, 
held or would have dared to assert such facts Hence- 
forth they must find their place in any dogmatic 
scheme of faith 

The indirect influence of scientific method, its 
patient induction, its readiness to admit divergent 
conceptual representations of observed facts, its 
absence of exaggeration, its hostility to evasive 
language, and, above all its abhorrence of argument 
which pretends to be free but is pledged to reach 
assigned conclusions— this influence has not yet made 
itself fully felt Theological thought, which claims 
to be scientific and is still widely accepted, preserves 
bad traditions The work of the best contemporary 
theologians is free from blame But to any one 
familiar with the scrupulous honesty of modem 
scientific research the dogmatic inconsequence of 
much current religious apologetic is painful For 
this reason young men and women, who have had a 
scientific training at our universities, often complain 
bitterly that thev cannot get adequate religious teach- 
ing They have no more desire for undogmatic religion 
than for hazy science But they demand that re- 
ligious dogmas shall be taught with the same frankness, 
the same readiness to admit progress through change, 
the same absence of elaborate and unnecessary com 
plication as they are accustomed to get in scientific 
instruction Lspecially do they resent the use of 
archaic language, which they suspect, not always 
unjustly, to be used as a cloak beneath which awkward 
problems are concealed As the influence of the 
methods of scientific investigation increases, the 
dissatisfaction to which I have alluded will spread 
There is only one way in which accredited religious 
teachers can overcome it They must use scientific 
method They must avoid, whatever the cost, the 
snare of obscurantism 

At the present time we suffer from what I feel forced 
to regard as an unfortunate development in the re- 
ligious history of England A century ago the domin- 
ant type of English religion was evangelical The 
language used had at times the over-emphasis which 
is common m devotional literature , but men spoke 


of realities which they had experienced That their 
convictions were genuine, their good works abundantly 
showed Their ituth was a power Unfortunately 
! it was joined to a cosmology winch was fated to be 
destroyed by the progress of science The ravages 
made m them scheme by geology were already ominous 
in the year 1833 The faith, it was felt, was m danger 
Wisdom pointed to the acceptance of new scientific 
truths But it is given to few to “ greet the unseen 
with a cheer ” So the Tractanans, the religious re- 
formers who then arose, men of piety and ability, 
turned to the past for safety. The system which they 
embraced not only con tamed the cosmology now 
repudiated by educated men, but was also a synthesis 
of religious ideas of pagan origin combined with 
philosophic concepts now obsolete English religion 
is still struggling with this burden and, as I see 
the matter, no healthy reconciliation between science 
and organised Christianity is possible until it is cast 
aside 

Men of science can do much to help the community 
during the period of transition through which we are 
now passmg Their reverence for truth can be made 
an inspiration of especial value to pious souls Among 
men of science there is the moral austerity without 
which the finest intellectual work is seldom, if ever, 
achieved During the last generation, moreover, 
they have shown a steadily increasing sympathy with 
religion, an enhanced appreciation of the unique power 
of Christianity, at its best, to serve the human race, 
to foster spiritual progress while preserving spiritual 
freedom I would urge all men of science whom my 
words may reach to take every opportunity to set 
forth their religious ideals, to show how, in them own 
minds, Christianity and science interact Personally 
I think it unreasonable to demand that their language 
should be orthodox The great master to my thinking 
is Hort, the only theologian of the nineteenth century 
who began with a thorough scientific training , and 
Hort said progress m theology must come “ by 
perilous use and perilous reform ” A faith worth 
having needs no artificial protection Individually 
each one of us may make mistakes m the end truth 
will prevail through honest argument The religious 
sincerity of able men with trained mmds is of value 
m itself , and, I am convinced, the essentials of Christi- 
anity will survive by them own inherent strength 


The Swiss National Park . 11 

By Prof C SchxcJter, Federal Technical High School, Zttnch. 


S ELDOM has a movement of a purely idealistic 
character spread so rapidly and victoriously 
through the world as the movement to protect Nature 
against the civilisation which threatens to overwhelm 
it Everywhere is heard the cry, “ save, what may 
yet be saved, of the original face of mother earth ” 
Many are the tasks of those engaged m this movement 
the preservation of natural- geological monuments and 
prehistoric sites, the protection of rare plants, fine old 
trees, interesting plant communities (eg those of 

> For tb. 1 iMWrfu oi the orlftnal nunmenpt tba mtbor b much 
indebted lo PrelRHripp Umrwetty ot Btnniii*tuun 
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moorland, steppes, or dunes), and the prevention of the 
extermination of animals But most effective and 
profitable of all is the creation of Nature reserves 
where landscape, plants, and animals alike being pro- 
tected from the encroachment of man, the sway of 
Nature is paramount Such areas may be called 
“Complete Nature Reserve*" or, to borrow an 
American term, " National Parks ” 

In 1906 a movement arose in the Schweizensche 
Naturforschende Geselkchaft, which resulted in the 
formation of a Commission for Nature Protection, 
with Dr Paul Sarasin, of Basel, as president This 
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Commission which consists of geologists botanists | for their respective Cantons local laws for Nature pro- 
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zoologists and archaeologists serves as a co-ordinat ng I tect on Already the Commission has secured the 

centre for the various efforts for Nature protection | preservat on of about 400 erratic, blocks and 50 trees 
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throughout Switzerland Local sub-commissions have I of special interest further some 13 moors lake 
been appointed in all the Swiss Cantons, wjuch suggest | margins bird sanctuaries and nesting places have been 
NO 2S13 VOL. 1 12] 




480 


NATURE 


[SEPTEMBER!^,. <9>3 


declared protected areas The chief work of the 
( ommission however has been the creation of a Swiss 
National Park After many attempts an area of 
about 140 sq kilometres in the Ofen district of the 


Lower Fngadine was secured (between the vears 
1909 and 1914) as a Complete Nature Reserve 

This district is peculiarl) suitable for the purpose 
for the following reasons Its mean elevation above 
sea level is considerable, in consequence of which the 
snow line lies as high as 3000 
metres and the alpine tree limit 
at 3300 metres Alpine life, 
therefore can be widely distri- 
buted within the area In wild- 
ness and naturalness, as in 
loneliness and seclusion it is 
scarcely surpassed anywhere m 
Switzerland It is very sparsely 
populated, so that the pro- 
hibition of forestry and grazing 
operations involve but little 
hardship for its human inhabit- 
ants It possesses extensive 
forests, of which the 2600 
hectares of dense forest of the 
erect mountain pine (Pt ft us 
montana, var arborea ) deserve 
special mention There are also 
magnificent forests of Ptnus 
cembra, mixed woods of spruce 
and larch (Ptcta exctlsa and 
Larix europaea), a peculiar 
mountain race of Scotch fir 
(Ptnus sylvestns, var engadtnensts), and exten- 
sive areas occupied by the creeping mountain pine 
(Ptnus montana , var prostrata) In addition to the 
great abundance of conifers there is also a rich herb 
aceous flora, the great variety of geological substrata 
rendering possible the existence of both calcicole and 
calcifuge plants The dividing line between the floras 
of the western and eastern alps passes through the 
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region In the National Park there is, therefore, a 
mingling of eastern and western forms, many eastern 
species occurring, so far as Switzerland is concerned, 
only in this district Animal life, too, Is abundant, 
chamois, marmots, deer, foxes, 
black game, golden eagles, etc , 
enlivening the landscape 
The greater part of the 
National Park is leased by the 
State from the owners of the 
land for a period of ninety-nine 
>ean, the State alone having 
the power to terminate the Con- 
tract The State has further 
pledged itself to contribute a 
sum not exceeding 30,000 francs 
per annum for the rent of the 
Park Human interference is 
absolutely excluded from the 
whole region Hunting, fishing 
manuring grazing, mowing and 
wood cutting are entirely pro- 
hibited No flowt r or twig ma\ 
be plucked, no animal killed and 
no stone removed even the 
fallen trees must remain un- 
touched In this way absolute 
protection is secured for scenerv 
plants, and animals Nature alone is dominant Any one 
may visit the Park, but only simple alpine shelter huts 
are provided — no hotels are allowed to be erected Camp- 
ing and the lighting of fires are prohibited The custo- 
dianship of the Park is entrusted to four resident keepers 


The Schweizensche Naturforschende Gesellschaft has 
undertaken to carry out a thorough scientific investi- 
gation of the National Park, and its buentific Park 
Committee is now engaged on this work The initial 
task is the preparation of complete lists of species 
inhabiting the reserve Further, by means of exact 
surveys of selected areas, repeated from time to time, 
it a hoped to study— as the previous influence of man 
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and hu domestic animals becomes more remote— the 
gradual restoration of the original flora and fauna the 
re-conquest of pasture by forest, and so on By the 
work of successive generations of investigators, it will be 
possible to follow the truly natural successions and 
changes occurring within the area, and to study in 
detail the natural relations between soil, dimate, and 
organisms The safeguarding from interference by man 
and beast will also be utilised to study the slow secular 
changes of land and water In this unique laboratory, 
the naturalists of Switzerland will find themselves 
united* m a common work Maintenance expenses, 
such as the wages of the four park keepers and the 
upkeep of roads and huts as well as the tost of the 
scientific investigations, are provided by the bchweizer 
ische Bund fur Naturschutz in association which at 


the present time numbers more than 30 000 members * 
Thus the Swiss National Park is a commonwealth 
in which alpine Nature can recover and develop undis 
turbed a refuge a sanctuary for plant and animal 
life It is an island of primeval Nature unaffected by 
the devastating waves of human civilisation which 
break about its shores During visits to this Nature 
reserve one cannot fail to be impressed by the grandeur 
of the scenery and the wealth of plant and animal life 
But still deeper is the feeling of patnotic pride that a 
whole nation is pledged to preserve this fragmentof pnrru 
tive Helv etia, unexploited for purposes of material gam 
as a heritage for generations \ et unborn It is a piece of 
idealism especially valuable m this materialistic world 

• 1 ba annul mambanhip labacrlptioo li a fraoet life metnbanl ip jo 
franc* l-orviga mamben ara wetcomad any one wtoblng to join la Invited 
to communicate with Dr St Bnmiea Selcretlr daa Natunchutzbunde* 
Baael Oberalpatnaae it 


Obituary 


Du L F Bashkird OBt 

AN outstanding figure in cancer research has been 
•cs- removed by the death, from heart failure, of Dr 
Fmest Francis Bashford After a most distinguished 
medical career at the University of Edinburgh, he 
pursued laboratory investigations m Germany especi 
ally under Lbrlich, and became assistant to Sir Thomas 
Fraser in pharmacology Even m the short tune lie 
spent m that laboratory, he enriched pharmacology 
by a memorable contribution on the antagonism of 
atropine and morphine 

When the organisation now known as the Im penal 
Cancer Research Fund was started in 1902, the com 
mittee appointed Bashford as general superintendent 
and director of the laboratories So well was the 
confidence of the committee justified that m a few 
years his researches were known all over the world, 
and the laboratory, housed originally in the upper 
floors of the College of Surgeons hall on Victoria Fm 
bankment, was recognised by all as the leading institute 
in the world for the experimental study of cancer 
The position achieved was the outcome of intense work 
by a brilliant staff of Colleagues inspired and directed 
by a forceful, imaginative, and tireless personality 
The memorandum of proposed research submitted to 
the committee by Bashford at the commencement is 
still on record and demonstrates how surprisingly he 
a young m|n with little previous acquaintance with the 
problems and quite inexperienced in the responsibilities 
of an institute, had grasped the essential fact that 
cancer must be studied as a problem m comparative 
biology The exact statistical investigations of cancer 
in human beings in Great Britain and the collection of 
reports of its occurrence in civilised and uncivilised 
races early occupied his attention, and his writings 
proved convincingly that the incidence of the disease 
could not be correlated with many of the factors that 
impressed, and still impress, the imagination of the 
uninitiated When there was added to this the study 
of the zoological distribution of cancer, the insistence 
on the breadth of the problem became obvious 

The first real advance in the biological study originated 
from the discovery by Jensen of the transplan tability 
of a ‘mouse carcinoma The avenue) thus bpened up 
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were enthusiastically explored and there followed in 
rapid succession contributions dealing with the cytology 
of malignant new growths the source of their cellular 
constituents, the specific reactions of the host, the 
induction of artificial resistance to growths, the study 
of refractoriness or susceptibility, the demonstration 
of the essential similarity of malignant neoplasms 
throughout the animal kingdom, biochemical mv estiga 
tions of great importance, and a host of other observa 
tions o\er the whole field which mav be found in the 
first five Scientific Reports of the Imperial Lancer 
Research Fund published under Bashford s direction 
HI health compelled him to resign his appointment in 
1914 During the War he served m the Army in 
■trance a* a pathologist, and was at the time of his 
death adviser in pathology to the British Forces on 
the Rhine His work marks the beginning of the era 
of the scientific study of cancer m Great Britain 

Archibald Leitch 


Lord Worley, 0 M , 1 R S 
Lord Morlev whose death on September 23 at 
eighty four years of age we regret to record, was a great 
statesman and intellectual leader the memory of whose 
work and noble character will long be cherished As a 
writer on literary, historical, and biographical subjects 
he covered a wide field in a style at once delightful and 
stimulating, and in the field of public life he preserved 
the best traditions of sincerity and truth Though 
Lord Morley was not directly < oncemed with scientific 
research he was sympathetic towards it, and was elected 
a fellow of the Royal Society in 1892 under the rule 
which permits the Council to nominate for election 
persons who either ha\ e rendered conspicuous service 
to the cause of science, or are such that their election 
would be of signal benefit to the Socuty He was a 
trustee of the British Museum, 1894-1921, chancellor 
of the University of Manchester !rom 1908 until last 
March and one of the first members of the Order of 
Merit created by King Edward VII in 1902 Lord 
Morley was made an honorary I L D of the Universities 
of Glasgow, 1879, Cambridge, 1892, St Andrews, 1902, 
and F dm burgh, 1904, and an honorary D C L of 
Oxford m 1896 
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Lady Shaw 

Dffp sympathy will be felt by a lar p e section of the 
scientific world at the bereavement which Sir Napier 
Shaw has suffered bv the death on September 22 of his 
wife Lady Shaw who was well known m scientific 
irclts Lady Shaw was fir sime time lecturer in 
mathematics at Vewnham ( ollcgc Cambridge and was 
the author of an original little book entitled First 
Lessons in Observational Geometry published by 
Messrs Longmans Green and Co in 1904 In this 
bock a ourse if oliserv ational and experiment il geo 
metry was outlmcd similar to that afterwirds adopted 
m schools on the recommendations of committees on 
geometry as the I est introduction to the formal study 
of the suljtct Lady Shaw took a very active part 
in many organisations and institutions concerned with 
education science and progressive dev elopment gener 
illy She was a member of council of Queen s C illege 
London and of the Women s Local Government 
Society She served on several committees of the 
British \ssociation and was the secretary of the 
Citizenship Committee whi h lias prepared and issued 
some v alu ible reports Lady Shaw was also a member 

of Council the 1 xt utivc Committee the Education 
Committee and the Health Committee of the British 
ScitnceGudd and the meml ers of thdse bodies as well 
is all others asso 1 ited with her hold her memorv in 
grateful remembrance 


Prof W Roser 

Prof Dr Wilheim Roser one of the directors 
of the Tarl werke vorm Meister Lucius und Bruenmg 
in Ilocchst mMun died at Frankfort on Main on 
May 20 He was m important eontnbutor t> the 
devdepment of the German industry of pharmaceutic 
produ ts ind coal tar dyestuffs 
Prof Roser came fr mandd known Swabian family 
his father Pr f VV F Roser was in eminent surgeon 
of the University of Marburg and there W Roser 


was bom on January to 1858 At this University 
he Erst studied mathematics, a science to which he 
devoted his hours of leisure Afterwards he changed 
over to the study of chemistry under the guidance 
of Zinckc After a short stay with Fittig m Tubingen, 
he returned to Marburg and received his doctorate in 
1882 for a research upon terebimc acid For his 
studies regarding phtlialy 1 derivatives he received the 
renta legenit m 188s and researches concerning 
pyridine and quinoline derivatives enabled him to 
dear up the constitution of norcotine an opium 
alk oloid 

Vfter his nomination as a professor in 1892 the 
Hoechst firm engaged Prof Roser as director of the 
scientific department of their works at a time when 
the German chemical factories having successfully 
produced acetanilide phenicetme and antipynne 
were devoting themselves to the further investigation 
and production of medicines Prof Roser was able 
to direct this work with suciess He took part m the 
elucidation of the constitution of adrenaline and m 
the synthesis of nvanol while in the dyestuff branch 
he was also very successful It was his main task 
to introduce young chemists who had come from the 
High Schools into the works to the way of working 
and thinking necessary for tc hmcal practice Several 
generations of technical chemists owe him their educa 
tion He himself was a taciturn man of keen observa 
tion and wide kne wledge highlv esteemed by industrial 
chemists as well as by men c f science 

We regret to announce the following deaths 

Mr Malcclm traser late Registrar General and 
Government Stati lcian of Western Australia on 
September 17 aged sixty six 

Dr r J H Tenkmson since 1889 librarian of 
the University Library Cambridge on September 21 
aged seventy 

Prof R Pumpelly formerly professor of mining 
geology at Harvard University and for many years 
on the United States Geological Survey on August 
10 aged eighty five 


Current Topics and Events. 


Ii would appear thit the protests which have 
appeared in the Times and elsewhere against the 
p opt sed erection of a wireless station at Avebury 
have teen successful Sir Charles Oman in his 
pre 1 lentnl ad lress to the C loucestershire Archaso 
logical Society as reported in the Times of September 
14 announce 1 that he had received i letter from 
Sir I \\ orthu gton 1 vans tho Postma ter General 
stating that the proposal woi 1 1 probably be dropped 
Recent experience 1 is m ide it clear that existing 
legislation for the protection of sites of archaeological 
import uice is inadequate while it affords no guarantee 
m the case of any site which is not scheduled under 
the Protection of Ancient Monuments Act In the 
present instance it is peculiarly disturbing that 
Government Departments were concerned in what 
can only be described as an act of vandalism During 
the recent meeting of tho British Association at 
Liverpool reference was made to this matter on 
more than one occasion and before the Association 
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disperse I a resolution was passed which while m 
stancing the casts of Holmbury Hill Avebury and 
I ulworth Cove urge 1 strongly m general terms the 
extension of the powers which may be exercised m 
the protection of sites of natural beauty or archaso 
logical interest 

The use of pulverised coal is spreading steadily 
and it the present time more than 20 000 000 tons per 
annum is being burnt in the Lmted States and 
Canada alone largely m the cement iron and steel 
and glass industries Also the use of coal m a fine 
state of division is being considered in connexion with 
the manufacture of briquettes low temperature 
carbonisation and total gasification processes such 
as producer gas The most striking progress how 
ever during the last three or four years has been 
m the use of pulverised coal for steam generation 
Since 1920 some of the largest and the most important 
power stations in the world have adopted this method 
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of firing and we understand that to day more than 

1 000 000 tons per annum is being burnt under steam 
boilers on the Lopulco system while in the next 
few months as soon as plants now in course of erection 
or conversion are completed the figure will exceed 

2 500 000 tons The pioneer large boiler plant 
installation for pulverised fuel is the Lakeside 
station of the Milwaukee Electric Railway and Light 
Co on Lake Michigan 40 000 kw of which was 
started up in December 1920 This boiler plant is 
held to be the most efficient m the world running all 
the year round at 85 86 per cent efficiency The 
first large pulverised fuel boiler plant in hurope is 
now being erected at the Vitry power station P ins 

Just forty years ago on September 29 1883 Prof 
Dr Carl Duisberg entered the employment of the 
harbenfabnken Bayer and Co in Liber f eld and the 
influence he has exerted upon the development of 
the German industry of coal tar dyestuffs and pharma 
ceutical products has made Ins namo renownel 
throughout the world of applied chemistry Prof 
Duisberg received his doctorate at Jena he then 
went to Munich m order to complete his education 
inder Adolf von Baeyer and at that time laid the 
foundation of the great fnen lship which for the future 
connected him with that eminent chemist and with a 
large number of his pupils Shortly liter he entered 
the harbenfabnken and succeeded in making essential 
improvements in the manufacture of substantive 
cotton dyestuffs He thereupon became the hi 1 1 
of the firm s scientific laboratory 111 which he mainly 
endeavoured to put the purely churned work on a 
broaler basis than heretofore At the same time 
he began to organise the whole business first by 
dividing the work of the chemists according to 
the different kinds and classes of dyestuffs etc an l 
then by uniting in one working concern the foir 
pnncipal Ctrman firms which mike direct cotton 
dyestuffs This was the first step m the formation 
later on of the I G the large concern of German 
ccal tar dye makers The site of the works in the 
nirrow Wupper valley of Flbtrfeld having become 
insufficient for the rapidly increasing manufacture 
it was resolved to build large modem works in 1 
under Prof Duisberg s direction 1 magmficcnt plai t 
was erected at I everkusen near ( ologne During 
the Mar after some years of keen competition the 
remaining dye making firms joined this first 
amalgamation chiefly through Prof Duisberg s in 
Huence thus forming ono large combine in which the 
hrms preserve their individualities but at the same 
time all proceedings are directed by a uniform 
programme and each firm partakes of the profits 
of the whole concern according to its share in the 
work In addition to his activities at the Farben 
fabnken Prof Duisberg is well known by many 
other achievements m chemistry while his great 
versatility is manifest from the volume containing 
his essays and speeches published by the Farben 
fabnken on the occasion of his jubilee 

The intellectual stimulus to China of the revolution 
of 1911 is still manifest by increased scientific and 
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intellectual activity Despite the political disturb 
ances of the last two years the scientific institutions 
are growing m number and usefulness The Geological 
Society of China was founded last year and held its 
first annual meeting at Pekin in January under the 
presidency of Dr V K Ting This year has also 
setn the establishment of the China Society of 
Science and Arts of which the China Journal of 
Science and Arts is the official organ It is also the 
journal of the Shanghai Chemical Society The 
fourth number issued in Shanghai in July (price 
2 dollars pp 303 424) edited by Mr V de C Sowerby 
and Dr J C Terguson includes an interesting senes 
of papers and notes on scientific an 1 artistic work 
in China 1 he articles deal with the Chinese ffshenes 
of Amphioxus which in places is a food fish the 
Chinese Mudskipper Penophthalmus cantonensu, 
which Mr Sowerby suggests is not merely in the 
process of evolution to a tcrrestnal life but may give 
nsc to a race that may replace the higher vertebrates 

1 1 e Dragon Mines by Dr J Gu mar Andersson 
who describe!, the ancient Chinese excavations for 
fossil vertebrates for use is medicine and also the 
recent research on Chinese vertebrate pal eontology 
the war on insect pests and on the r 61 e of bacteria 
ancient Chinese corns by L T S Ncwan Chinese 
female names by J C Arlington Chinese landscajK 
gar lemng by Miss Ay scough a recent exhibition of 
Chinese pictures a journey to the \ angt/e gorges 
for photographic work by H T Carey the dis 
sociation of prehnite roibitc an I epidote b\ E 
Norm the conditions of the Chinese soap manu 
f icture by Mr Hsu and the aborigines of Western 
China lherc are also various reviews and notices 
of the work of the Chinese scientific societies The 
Journal is well illustrated and leserves the support 
of ill interested in China as it gives a useful general 
review of scientific artistic and literary work in and 
ui connexion with China 

Sir Hi mphry Rolllstov will deliver an inaugural 
ad Iress on The Problem of Suicess for Medical 
Women at the I ondon (Royal I ree Hospital) School 
of Medicine for Women on October 1 at 3 30 p m 

The Research association of British I lour Millers 
has been approved by the Department ot Scientific 
and Industrial Research as complying with the con 
dition laid down in the government scheme for the 
encouragement of industrial research The secretary 
of tins \ssociation is Mr G H Ball 40 Trinity 
Square E C 

Thf British Meaical Journal announces that the 
C anadian Medical Association is arranging for a Lister 
Oration to be given once every three years The 
first of these will be given next year at the annual 
meeting in Ottawa by Dr John Stewart of Halifax 
Dr Stewart was one of Lister s house surgeons in the 
early days of the latter s work in Edinburgh 

Accoxnivc to the New York correspondent of the 
1 »«« a number of fires broke out in many counties 
of California on September 17 one of which spread 
to the residential district of Berkeley Some six 



484 


NATURE 


[September 29, 1923 


hundred houses were destroyed including the res 
dence of Dr B I Wheeler president emeritus of 
Berkeley University but all the buildings of the 
University itself were saved The damage is esti 
mated at « 200 000 / 

Ihf Institution of Petroleum Technologists is now 
installe 1 in its new ofhces at Aldine House Bedford 
Street Strand London W C 2 In addition to a 
general office council room and a well appointed 
library a large room has been fitted up as a members 
room \a a house warming for the new offices the 
presi lent and council will receive members and their 
friends on Wednesday c\ ening October 3 from 8 to 
10 p m During the evening scientific apparatus will 
be exhibited an 1 demonstrated Admission is by 
ticket only 

The lectures on recent excavations given during 
the summer by Miss Claire taudet will be repeated 
this winter on Thursdays commencing October 4 at 
the British Museum l he subject as before will 
begin with the earliest known civilisation as shown 
by the disco vt nes male within the last few vears 
in Mesopotamia and will include the excavations 
at Ur and this year work at Kish now known to 
have been the capital of the fiist I mpire in the world s 
history and said to date from about 5000 n < The 
evolution of architecture from these early times 
until the Roman and early Christian periods showing 
the classical influence on all subsequent art up to 
the present day will form the basis of the lectures 
including whenever possible the arts and crafts of 
the people Further particulars may be obtained 
from the Hon Secretary 120 Chejne Walk Chelsea 

Sir Arthur Keith in his annual report on the 
museum of the Royal College of Surgeons refers to 
the completion of the senes of exhibits illustrating the 
pnnciples of pathology In 1910 ITof Shattock and 
Mr Cecil Beadles commenced to select arrange and 
catalogue specimens The War interfered with this 
work but six further stands were interpolated this 
year with the noteworthy result that for the first 
time a complete and systematic treatise on disease 
has been wntten not in words but m illustrative 
specimens and the scope of the pathological section 
is regarded as fixed Mr Cecil Beadles is now in 
charge of the National War Collection which will 
soon be arranged in accordance with an approved 
scheme Ihe president of the Royil College of 
Surgeons of I dinburgh has been given leave to make 
a selection from W ar specimens left in store for the 
museum of his college Among notable additions 
made to tl e Museum during the past year are a cast 
of the tooth hel 1 by Dr H r Osborn to indicate the 
existence of a human genus Hesperopithecus in 
N America during the Pliocene period a skeleton 
probably of Anglo Saxon date showing evidence of 
infantile paralysis the earliest trace of this disorder 
in England and the late Celtic remains found at 
Wortley Hants presented by Mr R W Hooley 

Porto Santo the northern island of the Madeira 
Archipelago has a population of nearly three thou 
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sand and the inhabitants have the reputation of being 
free from dental canes Dr M C Grabham visited 
the island recently and examined six hundred 
natives twenty-eight of whom were found to be cases 
of well established canes All except seven of these 
people however came from Madeira and only two 
of the seven showed the sign which characterises the 
Porto Santo dentition and is associated with un 
munity from canes Early in life natives of the 
island develop this characteristic which consists of a 
slight yellow band on the upper incisors and when 
ever this yellow stain is present a sound set of teeth 
accompanies it The lme or band occurs and develops 
with a regularity which gives evidence of the perinea 
tion of the blood fluids in the interstices of the 
columnar enamel and is associated with an influence 
protective against the access of canes Both the 
stain and the protective influence appear to be 
denvel from the highly mineralised water of the 
island the spnngs of which are nch in chlondee 
carbonates and sulphates in contrast with the sweet 
waters of Madeira Dr Grabham found no flCOrw 
on the island but manv cases of pulmonary disorder 
Diarrhoea and alimentary ailments were singularly 
absent and the mineralised waters seemed mimical 
to intestinal parasites There was no existing in 
stance of malignant disease Traditionally some 
cases have occurred but no form of cancer has taken 
root at Porto Santo and Dr C rabham is inclined to 
associate this exemption with the simple feeding of 
the people and with the absence of animal fats 
except lard from the food and lard is known to be 
deficient m the v amm necessary to promote growth 
and prevent nckets hood is taken cold there is no 
milk or green vegetables and nothing to involve 
grinding mastication The mam sustenance is de 
nved from maize boiled with a modicum of lard 
with the occasional addition of fish and an omon or 
two At the I iverpool meeting of the British 
Association where Dr Grabham described the re 
suits of his inquiry he showed a skull (smee de 
posited in the Hunterian Museum) of a Porto 
Santo man of about sixty years of age taken pro 
miscuouslv from an exposed grave whose teeth were 
all sound and also exhibited many specimens of 
the soil the vegetation and the mineral water with 
analyses 

Among the forthcoming books announced by the 
Old Westminster Press is the 3rd edition of Popular 
Fallacies by A S E Ackermann which contains 
696 pp of new matter and deals with 1330 fallacies 
including the 460 of the 2nd edition 

THb Oxford University Press will publish shortly 
an original work by Mr R T Gunther on the 
instruments used by early men of science under the 
title L arly Science in Oxford The work will be 
issued in two volumes — one on chemistry mathe 
raatics physics and surveying and the other on 
astronomy No university is richer in the apparatus 
and records of bygone men of science than Oxford 
Mr Gunther s illustrated account of her early science 
is the outcome of a first attempt to direct attention 



nature 


September 29, 1923J 


485 


to those instrument* and to early descriptions of 
instruments by which scientific studies in the uni 
versity have been advanced 

Dn D H Scott is bringing out through Messrs 
Macmillan and Co Ltd Extinct Plants and 
Problems of Evolution a volume founded on a 
special course of lectures given in 1922 at the Uni 
versity College of Wales Aberystwyth the object 
being to sketch m broad outline the geological 
history of the plant kingdom in its bearing on the 
theory of descent Messrs Macmillan also announce 

Life in Southern Nigeria The Magic Beliefs and 
Customs of the Ibibio Tribe by Amaury Talbot 


Resident Nigeria vol m (Mammalia) of Prof 
von Zittel s Text book of Palaeontology revised 
by Dr Max Schlosser translated under the direction 
of the late Dr C R Eastman by Marguerite L 
Engler and Lucy P Bush and revised by Dr A 
Smith Woodward and a new and revised edition of 
Prof W J Sollas s Ancient Hunters 

Frraia — In the article on The Farth s Magnetic 
Field for 1922 by Dr Lou» A Bauer in our issue 
of August 25 the formula on p 295 should be given 
the number (i) the second author mentioned in the 
fourth paragraph third line p 296 should be Mr 
H h umer instead of Prof H H Turner 


Our Astronomical Column. 


Thf Solar Eciip^l of 1922 and Finstfin s> 
Iheory — The current number of the Lick Observa 
tc ry Bulletin No 346 contains the results of the 
observations on the deflexion of light in passing 
through the sun s gravitational field m ide d mng the 
t tal solar eclipse of September 2t 1922 at W lllal 
W estem Australia The authors Prof W W 
Campbell and Mr R Trumpler give all details for 
this particular research which represents only a part 
r i the programme of the William H ( rocker Eclipse 
I xpedition from the T lek Observatory Two very 
interesting diagrams show at a glance the type of the 
results obtained The first of these is a star chart of 
the neighbourhood of the eclipsed sun containing 
the 92 stars actually measured for the investigation 
lhc observed relative displacements of the stars arc 
in heated by short lines oriented according to the 
Erections of displacements The outline of the 
l Tighter p irts of the corona as well as the limit of the 
faintest traces of coronal light are indicated The 
second instructive diagram shows the observed radial 
Emplacements for each star as a function of the star s 
angular distance from the sun s centic while fer 
comparison sake a curve is given indicating the 
v alues predicted by Einstein s theory This graphics 1 
representation demonstrates the coinci lence between 
the observed and the predicted light deflexions Bv 
arranging tho stars in groups ac irding to their 
Estance from the sun s centre the observ c 1 relative 
r idial displacements can be seen from the a com 
panymg table 



It will be noted that the observed radial displacements 
given in this table are m remarkably good agreement 
with the values predicted on the basts of Einstein s 
theory The authors point out also that even the 
stars between 1 23° and 2 23° from the sun s centre 
which he entirely outside of any trace of ttfe corona 
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show the light deflexion well marked an effect that 
would be difficult to explain by an extended solar 
atmosphere 

FnitMi- rides or Aigol Variyblf Stars — At the 
meeting m Rome of the International Astronomical 
1 nion in 1922 the representatives of the Cracow 
Observatory undertook tho calculation and publica 
tion of these ephemendes No 1 containing theso 
calculations for the second half of 1923 has lately 
come to hand edited by I'll Banachiewicz lhe 
explanatory matter is printed both in Polish and in 
Peano s flexionless Latin the latter being easy to 
read 

Comment is made on the fact that from the date 
January 1 1923 the astronomical day will begin at 
midnight which will cause a break of continuity m 
formulae that use the Julian day (beginning at noon) 
To avoid confusion it is suggested th.it a new cycle 
of da>s be employed for this purpose the zero date 
being the midnight at the beginning of January o 
1801 (Greenwich) This is adopted in tie present 
work and tables are given to reduce calendar dates 
to it Tables are given for 31 stars in hiding Algol 
the adopted elements being corrected by recent 
observations m ule m several cases by J C adomski at 
Cracow The times of minimum are given to the 
thu i decimal of a dav (about 1} minute) 

Since all thi minima occurring cm each day ore 
arranged on the same page ind in the same line it 
is a very simple matter to draw up a programme of 
work c n any given night 

I l RIMER SFARCH FOR INTRA MERCURIAL Pi ANETS 
— 1 hough we know from the presence of the 7 odiacal 
Light that there is a considerable amount of scattered 
matter inside the orbit of Mercury it becomes more 
and more unlikely with each total eclipse th it there 
18 any single bodv of sufficient sue to be separately 
discerned or photographed Prof Campbell and Mr 
Trumpler have made a careful search on the large 
plates (17 inches square) taken for the Einstein prob 
lem in the eclipse of September 1922 They embrace 
an area of 15 0 x 13 0 and show 330 stars the faintest 
being of magnitude 10 2 They were compared star 
by star with the comparison plates taken in Tahiti 
four months earlier Nothing was detected m the 
search it is noted that rapid motion might weaken 
a planets image but allowing for this there could 
not have been any planet as bright as magnitude 8 3 
in the region of the plates unless it was in the denser 
parts of the corona Pemne s search in 1908 covered 
a region 23° x 8 { e but did not reach quite such faint 
stars as the present senes 
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Research Items. 


Macifmose CuiTURr in Fast Yorkshire — The 
discovery of the Maglemose harpoon at the lacustrine 
deposits at Skipsei has led Mr A Leslie Armstrong 
to examine in search of further examples of Magle 
most, culture in \orkshire the strata exposed by 
recent erosion on the Holdemess coast In the 
September issue of Man he describes a number of 
flint implements found m the course of his explora 
tion lie remarks that it is significant that when 
placed side by side with v senes of the usual I ast 
\ orks artifacts from the surface these deeply stained 
examples from the silt and peat beds arc as distinctive 
therefrom in type as tln\ are in patination and 
that they can lie paralleled in both patin i and type 
onlv bv certain implements of a dark brown and 
highly lustrous patina found upon one or two re 
stneted areas in the vicinity of Skipst i and \tw lek 
upon elevated groun 1 wl u h there is reason to belitve 
represmt former islands in the ancient marshland 
and sites of t irl\ ociup ition 

Nloliihic Man in Pataconia In Habitantes 
Ncolituos del I ago Buenos \ires (Tt iicla del Mutto 
de 1 a 1 hit xxvu pp 85 1O0) Dr Jos^ Imbel 
lom descnl es human remains from I ago Buenos 
Aires — a place far aw i> in the south west of Pata 
goma which must not be confused with the town 
of Buen s \ires It would apj ear tint the number 
of pn historic skeletons found in L atagoma diminishes 
rapidly from north to s nith The description there 
fore of 1 nutnbei of finds near I ago Buenos \ires 
in the south west is if spec id importance The ten 
skulls described weic found so long ago as 1897 by 
Dr S Both under constructs: ns called henaues — 
erections consisting of stones heaped over the liodies 
more or less symmetrically without there being any 
form of dug graces A number of these c henaues 
occur in the region of the lake in question Their 
age is st ltd to be Neolithic though the only proof 
appears to be the iliscnce of metal (other than 
precious) from the funeral furniture Associated Avith 
the burial Neolithic culture it may be but of what 
date in time 5 To the student of the physical 
structure of the early inhabitants of this part of the 
w orld Dr lmbellom s brochure will be of interest 
for a long and detailed description of the skulls is 
given Comparisons with similar rein uns from 
further north are Uso included Mention is made of 
some of the prehistoric skulls of the Old \N orld but 
though interesting it is to be double! if any real 
correlation between types and even cultures of the 
New and Ol 1 Worlds is ever really likely to be fruitful 

Surveys in Greenland — The work of the Danish 
bicentenary expedition to North Greenland under 
Mr Lange Koch included important explorations m 
Peary 1 ind Some account of this work with 
preliminary maps appears in an article in the Geo 
grapheal Journal for August lbe expedition filled 
in the surveys of the north coast between De Long 
Fjord and Cape Bndgman thus practically com 
Dieting the general survey of the coasts of Greenland 
On the return journey the southern part of Peary 
Land was explored and surveyed and the problem 
of the so called Peary Channel reported by the late 
Admiral Peary in 1892 was finally solved Enchsen 
in 1907 found that the channel as a seaway did not 
exist but Mr Koch has now discovered the reason 
of Peary s ^mistake The course ol the channel 
between f , P Koch Fjord and Bronland Fiord is 
occupied oy a long low valley the flow of which is 
about aoo metres above sea level Wandel valley 
as it is named separates Peary Land from the rest 

NO 2813, VOL» 1 1 2] 


of Greenland Peary 1 and is thus virtually an island 
and probably during the period of greatest glacial 
subsidence in the past was entirely separate It con 
sists of a northern mountain mass of two parallel chains 
each rising to above 2000 metres and a southern plateau 
nowhere over 1000 metres This plateau is low in 
the east and higher in the west Local glaciers fill 
many of the valleys The expedition also did 
important sur\ eys in Wulfi I and at the head of 
Sherard Osborn fjord and in Washington Land east 
of Kennedy channel 

Farihquakl in the Bay os Chijiava — The 
Journal of the Meteorological Society of Japan for 
January contains an article by Mr Saemontaro 
Nakamura on the earthquake which occurred near 
Nagasaki on December 8 1922 when 27 persons were 
killed 1 1 were injured *nd 1 82 houses were destroy ed 
Microseismic observations at several stations the 
directions and durations of the earth sound in the 
epicrntral region and the direction and intensity of 
the shocks indicate an epicentre in the Bay of 
Chiiiwa It had the typical tectonic characteristics 
with regard to the tunc of distribution of after shocks 
and the distribution of the direction of the first 
movement at stations about the epicentre The 
axis of the dislocation deduced by the first movement 
coincides with a geographical or geological feature 
of the locility It caused no changes on Mt Unzen 
an active volcino quite near the epicentre of the 
eirthquake It may lie supposed that this earth 
quake has no direct rdation with the volcanic 
eruption of Mt l nren Ihe locality affected is 
situated about 500 miles to the west south west of 
the recent intense earthquake which involved Tokyo 
\ okohama and the surrounding country 

Weathfr in C an ADA — The meteorological service 
of the Dominion of Canada publishes regularly a 
monthly Weather Map and tne map for July last 
has recently reached us Observations of air tem 
perature and rainfall are shown for the several 
meteorological stations comprised in the chart 
The differences of temperature from the normal are 
indicated by lines much as we show isotherms 
Rainfall amounts are bhown by a varying degree of 
shading J uly temperatures w ere higher than normal 
over most of the interior of British Columbia in 
Alberta Saskatchewan Manitoba and Kenora 
Rain} Rivor and Thunder Bay regions of Ontario 
From the eastern end of I ake Superior to the Atlantic 
Ocean they were below normal The greatest excess 
of temperature alvout 8° occurred in Manitoba 
and the greatest defect about 6° m northern New 
Brunswick Precipitation over the greater part of 
the wheat region of the Western Provinces ranged 
from throe to seven inches Coupled with the 
meteorological notes the conditions of crops and 
fruit arc shown for the different parts of the Dominion 

SALr marsh Mosquitoes —The valuable work of 
Mr J F Marshall and his associates on the Hayling 
Mosquito Control has already been commented upon 
in these columns (Nature August 19 1922 p 261) 
m reviewing the first report of that body Since then 
steady progress has been made as instanced in the 
second report (issued in May last) and m a recent 
article ana letter m the Field For any success in 
mosquito control work it is essential to arouse public 
interest and co operation and Mr Marshall has 
succeeded in domg this at Hayling Island Further 
it is satisfactory to learn that the example of Hayling 
has already been copied by Gosport where a similar 
local control has been organised under the 



September 29, 1923] 


energetic direction of Surgeon Commander D H C 
Given In the words of Mr Marshall Both m 
Havhng and Gosport the mosquito nuisance his 
alreadv decreased by an almost unbelievable extent 
This satisfactory result is largely due to the pro 
hmmary biological investigations These showed 
first that practically the whole of the nuisance was 
duo to one particular species Ochlerotatus detritus 
Not only was it found that this species far out 
numbered all the others put together {in the pro 
portion it is said of not less than 1000 to i) but also 
it was found that the domestic Cute * pipicus present 
in fvir numbers was not addicted to sucking human 
blood In the second place the very important 
discovery was made that 0 detritus will only hreed in 
more or less salt water which is allowed to stignate 
lhe control of this species is therefore largely a matter 
of ensuring that no silt witer is allow cl to become 
cut off from tidal action and by united effort this c in 
le done in any of the coastal towns where this 
particular species is the chief offender igunst the 
comfort of the inhabitants Such work mist how 
c\cr cover a considerable irea for O Ictntu has 
been found to spread at leist four miles from its 
bretding grounds 1 he experiences at Hay ling shoul 1 
prose valuable in inv attempts which are male in 
the control of our second salt marsh species Gill n 
talus casptus which is now known to lit the chief 
cause of the mosquito nuisance in the 1 ondon area 
as well as at some East Coast resorts In this case 
however the problem is complicated by two 
difficulties in the first pUce O caspius does not 
breed exclusivity m silt water ind secondly its range 
of flight appears to be much greitcr thin that of 

0 detritus It can scarcely be doubted how oyer 
that a much closer studv of the distribution an 1 
biology of O caspius would reveal ficts of which 
practical use could be made in reducing its numbers 
The prime importance of such biological work has 
been well illustrated at If a> ling 

CAINOZOlC AND RLCFN1 AtSrRAL RH\NCHO\rL 
lids — In Nature \ol no p 262 1922 the fite 
that has overtaken the genera lercbritula and 
Khynchonella mostly under the penetrating eye of 
Mr S S Buckman was mournfully recorded Mr 
r Chapman (Proc Roy hoc Victoria sol 35 p 175 
1923) now finds that Hutton s Rhynch nella squ vnjsa 
must become the genotype of a new genus (here 
called by a mispnnt sp nov ) which he names 
Icgulorhynchia A critical description with figures 
md a bibliography is guen of the Cuno/oic and 
recent rhynchonelluls of the lustral region 
Hard X ray Tubes — In the issue of Die l Vissen 
schaftcn for September 7 Prof Xmpping of Heidel 

1 erg gives & summary of his work on the cause of 
the inability to transmit electric current which is 
found in X ray tubes after they have been in use for 
some time even when the pressure of the residu il gas 
in them is raised to 001 mm of mercury by the 
regenerative arrangement with wluch they are 
generally pronded He finds that the effect is due 
to the absence of positive nuclei of hydrogtn atoms 
which are necessary to render any gas at low pressure 
conducting In their absence a gas at the a hoi e 

E ure behaves towards the passage of electricity 
. perfect vacuum and the author speaks of such 
a gas as a pseudo high vacuum In normal circum 
stances the hydrogen nuclei are provided by the 
moisture which is condensed on the walls of vacuum 
tubes and continued use of the tubes exhausts this 
supply Prof Kmppmg is continuing his investiga 
tion and points out that the present theory of the 
emssion of electrons from heated bodies requires 
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modification to include the effect of the surrounding 
medium 

Colloidai Properties of Ricr Starch — It is 
well known that the granules of starches vary not 
only in their appearance according to their origin but 
also in then- properties thus sago tapioca and 
cassava starches yield more glutinous sols than others 
This difference is well marked between the common 
ind glutinous nee starches and Messrs 1 Tadokoro 
and S Sato ha\e made this the suhject of an interest 
mg paper in the Journ il of the College of Agriculture 
Hokkaido Imperial University (1923 vol 13 p 1 65) 
These luthors show thit there is a difference in the 
leluviour of the two kinds of granules towards 
iodine and both in suspension and in dilution the 
affinity of glutinous starch for iodine was less than 
that of ordinary starch Co igulation of the solutions 
by the addition of alcoholic hydrochloric acid or by 
solutions of metallic salts was obt itned more readily 
with ordinary starch Jho colloidal properties as 
shown by the hydrating power water retention 
yiscosity and protective action (gold value) of the 
strong solutions was greater in the case of glutinous 
starch thus indicating the greater dispersion of this 
substance in solution In the formation of a jelly 
bv the addition of tannin solution a gre iter quantity 
of the reagent was required for the glutinous starch 
an l the ultramicroscopic appe iranco of the gel re 
scmbled a network instead of a foam as shown by 
the gel of ordinary store h further differences were 
sh >wn bv the two varieties of starch with regard to 
the decomposition of the blue iodine compounds by 
X rays anl vinous reagents and the adsorbent 
power of <1 ircoils domed from the starches by 
ignition In smte of the many differences in colloidal 
bchiMOur of these two starches there was no nou t 
able \ unation in their ordinary chemical properties 
The observed differences are attributed to a different 
legree of poly mensation between the starches 

Lipnu Tins in Austraiia — The Australian 
Commonwealth Institute of Science and Industry 
has issued a bulletin (No 24) compiled by R E 
Ihwutes on lhe Production of J iquid Tuels from 
Oil Shale and Coal in Australia The mam part 
of the bulletin is occupied with a survey of mineral 
oil supply viewed as a world problem It gives an 
interesting md comprehensive review both technical 
an 1 e< onomic together with speculations as to the 
future sources of liquid fuel The problem is then 
analysed as it bears upon Austnha itself There 
the conditions seem to resemble those of Western 
I urope Proved deposits of mineral oil are scanty 
or non existtnt Home produced liquid fuel will 
have to be derived from oil shales lignites and 
l ltuminous coal of which considerable deposits are 
now exploited or known The oil shales though 
rich are limited in quantity and an existing industry 
engaged m their distillation is at a standstill rendered 
unremunerative for the moment by high working 
costs The proyed deposits of such shales would 
not howevtr furnish Australian requirements at 
present rates of consumption for more than ten 
years Tlie supply in the future will have to be 
b lsed on coal and brown coal both occurring abund 
antly The existing towns gas industry carbonising 
coal at high temperatures already makes a useful 
contribution of liquid fuel The author looks for 
greater production in the future from this source 
and from developments of carbonisation at low 
temperatures The technical and economic problems 
involved are recognised and a plea is advanced for the 
institution of a fuel research laboratory to explore the 
subject with special reference to Australian conditions 
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Royal Photographic Society's Exhibition 

r PHr sixty eighth annual exhibition of the Royal worthy The human hand taken with an exposure of 

A Photographic Society was opened on Saturday one twentieth of a second by Mr A A Campbell 

September 15 at the Society s house 35 Russell Swinton is compared with the radiograph made by Mr 

Square It will remain open until October 27 and Campbell Swinton m 1896 (the first made in England) 
admission is free which required 20 minutes exposure Dr Robert 

The scientific and technical section is this year Knox shows among others radiographic records of 
divided into mne subjections and it would have been the movement of the left border of the heart in a 
a great improvement if this division had been mam normal condition and in a case of heart block These 
tamed in the exhibition itself for those interested are taken with a slit diaphragm and a moving film 
in these matters prefer a clear classification to sym There is a considerable section of photomicro 
metrical hanging There is a total absence of istro graphs which includes examples of almost every 
mimical exhibits and the exhibition is the poorer possible kind Mr T Martin Duncan has prepared 

for it Still the space available which is more than specimens of the hairs of the primates by a special 

heretofore is well filled with good and interesting mounting process and illuminated them in a special 

work Any one who delights in animals of all sues manner so as to show the extremely delicate cuticular 
birds insects etc will find a selection of work that scales on the outer surface These are of great lm 

probably has never been excelled Of special interest portance as a certain means of identification and 

is Mr Oliver G Pike s demonstration of the use of classification Mr J H Pledge shows a senes which 

kinematography in his enlargement from a film demonstrates the variation of stem structure in 

showing in eight stages at half second intervals a successive years of a twig of mistletoe 
cuckoo approaching a meadow pipit s nest taking Specimens of the use of the Low Hilger Audiometer 
out one of the eggs laying its own egg and flying off are shown by Prof I ow and also by Messrs Hilger 

with the stolen egg which it then cats These include the Melba tnll the Melba exercise for 

The Amencan Raylo Corporation illustrate Mr the cure of corns on the vocal chords and sound wave 
H C J Deek s three colour process which dots for records of several musical instruments 
colour prints on paper what the introduction of The Royal Air Force has a senes of photograplis 
gelatin pistes did for ordinary negative making It taken from aeroplanes which demonstrate to what a 

sunplihes the operations and eliminates many of the wonderful degree of perfection this method of work 

difficulties I he three negatives are taken con has been developed Two aeroplanes m collision at 
secutively side by side on a small plate but the Northolt last June were photographed at the cntical 

changing of the screens and the shifting of the plate moment by Mr C. V Grundy Mr H Rouasilhe 

are done mech uucally ant the total tame occupied shows drawings of the apparatus used for the 

may be 09 short as one quarter of a second Each correction of aerial photographs and the production 

record on the triple negitive measures 1 in x 1 J in from them of plan maps with specimens of the steps 
Development is done in a metal box no dark room in the process 

being necessary The final prints are 5 in x 7 in Among the stereoscopic prints lantern slides 
The negative is enlarged upon a sheet which has and colour transparencies will be found many of 

upon it side by site tho necessary red yellow and excellent quality The Cine Kodak and the 

blue pigmented and sensitised gel itin films each on Kodascope which reduce the cost of taking 

a thm sheet of celluloid It is developed in warm mo\ mg pictures to one fifth that of the standard 

water ind the superposition of the three is done apparatus will be demonstrated at 1130 am and 

by means of a special aljusting frame so that the 3PM each d ly These machines have alreidy been 

accurate register is v ery easily secured referre 1 to in these pages (Nati re September r 

The rodi igraphic prints exhibited are specully note p 333) 


The European Drought of 1921 

A I FNG 1 HY discussion of hverse aspects of the so that the economic consequences of a deficiency 
-*■*- gre it drought is itlordcd by Prof ruippo Eredia equ il to half the average were very serious I ocally 
in 1 p iper entitled La Siccit i del 192 1 published on in the extreme S E of England the rainfall of 1921 
the a ithonty of the Ministry of Public Works Rome was less than 50 per cent of the average t^hile in many 
in 1 j 22 Vlthough the dry weather of that year places in southern and eastern France Switzerland 
appears to have affected in varying degrees practic and northern Italy it barely exceeded 40 per cent 
illy the whole of Furope and m conjunction with t« a deficiency of nearly 60 per cent In London the 
the political situation led to the terrible famine in rainfall of the year was the lowest for at least 130 
Russia the region dealt with in tins communication years and was actually less than the evaporation — 
is limited to Italy Switzerland France and Britain a very rare occurrence in the damp cool climate of 
and for the last named country the author avails him England But whereas in England France and 
self of the material supplied by Messrs Brooks and Switzerland the most intense phase of the drought 
Glasspoolo (Quart Journ Roy Meteor Soc vol 48 coincided with the midsummer heat of June and 
1922) July m Italy the dearth of ram did not become acute 

In Ireland and in Scotland except on the east before September after which m northern or con 
coast the rainfall of 1921 did not as a rule fall tmental Italy there was practically no nun till the 
below 80 per cent of the normal and as over much beginning of 1922 the month of October normally 
of these two countries the normal amount is heavy the wettest in the year being absolutely rainless at 
the deficiency of 20 par cent did not mean any real Milan and other places — a unique occurrence for that 
condition of drought except perhaps for quite bnef month 

periods tow and then during the course of the year In central and southern Italy on the contrary, the 
But in fifetern and southern England and the major deficiency of rainfall in the last three months of 1921 
portion of France the total fall in 1921 only amounted was less marked than m the north while the normal 
to from 60 to 50 per cent of a much lower average summer Mediterranean drought of peninsular and 
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Italy was actually less ngoroua than usual 
In continental Italy the snowfall both in the moun 
tains and plains during the early months of 1921 was 
very light and this coupled with the almost entire 
absence of rain In the autumn caused the Alpine 
streams at the end of the year to fall lower than had 
ever been remembered Perhaps the most interesting 
feature in the geographical distribution of the drought 
as concerns the four countries named is the general 
intensification from England in the N W to Italy in 
the SE — that is from a more oceanic to a more 
continental regimen of climate (See article in 
Nature on Climatic Contmentahty and Oceamty 
April 21 p 549 ) It is known that both excesses 
and deficiencies of rainfall with respect to the 
average are normally more marked in continental 
than in maritime regions and the reason is not 
difficult to understand when one reflects that rain 
fall is but a by product of the circulation of the 
atmosphere and the changes of temperature in the 
several strata associated therewith Hence one 
would expect vicissitudes of rainfall to bear some 
relation to contmentahty because all variations of 
temperature seasonal diurnal or irregular tend to be 
accentuated on land and damped out on sea 

In France and England the drought which was 
essentially a summer one commencing about tebru 
ary and terminating about November was connected 
with a marked excess of barometric pressure over 
central Europe There seems to be no doubt that 
the normal Mediterranean high pressure was m the 
summer of 1921 displaced northward permitting 
secondary depressions to develop now and then over 
the Mediterranean Sea with alleviation of the ordinary 
summer drought in that region as stated above In 
England during the summer we were commonly 
located m the northern portion of the I rench anti 
cyclone with the usual westerly winds hut without the 
usual moisture More usually we lie farther towards 
the polar edge of the south westerly winds which 
are then associated with the convergent air streams 
of barometric depressions but evidence has been 
adduced ( British Rainfall 1921 ) that m 1921 there 
was a greater preponderance of divergent air currents 
It is important that students endeavouring to under 
stand something of the origin of rainfall in England 
should co ordinate the more distant point of view of 
the physical geographer who associates our rainfall 
with the abundant moisture supplied to the south 
westerly winds by the warm Atlantic Drift with the 
more immediate point of view of the meteorologist who 
relates it to the incidence of barometric depressions 
that is of convergent and ascending air Students, 
too accustomed to think of the proverbial dryness of 
east winds m Great Britain are often greatly puzzled 
by the persistent rain we not infrequently experience 
with wind from that quarter There is no discrepancy 
however for in many cases of ram with east wind on 
the northern side of a depression the moisture is 
supplied by an Atlantic current above the dner easterly 
current through which the rain is falling 

LCW Bonacina 


University and Educational Intelligence 

London — An attractive senes of free public lec 
tures during the Michaelmas term has been arranged 
at Kings College Prof A Dendy is giving nine 
lectures on Wednesdays commencing October 17 on 
the biological foundations of society Mr R Aitken 
five lectures on the geography of Spain and typical 
Spanish institutions on Thursdays conpnencmg 
November 1 Prof H Wildon Carr four lectures on 
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the Hegelian philosophy and the economics of Karl 
Marx on Tuesdays commencing October 9 and 
Miss Hilda D Oakeley three lectures on the roots 
of early Greek philosophy on Tuesdays commencing 
November 27 In addition Prof R J S McDowell 
of Edinburgh is giving an inaugural lecture in the 
Department of Physiology on the position of physio 
logy in science and medicine on October 4 and Prof 
W T Gordon is giving the Swiney lectures (12) on 
geology on Mondays Wednesdays and bndays 
commencing November 19 taking as his subject 

Gem Minerals and their Uses m Art and Industry 
The lecture hour in every case is 5 30 p m 

At University College the U t of public lectures 
includes the following introductory lecture by ‘'ir 
1 linden. Petne on lehgious life in Fgypt on October 4 
at 2 30 p m three lectures on the new Babylonian 
creation and flood stones by Dr I G Pinches 
beginning on October 4 an introductory lecture 
by 1 rof C Spearman on psychology as transfigured 
behaviourism and a course of lectures by Prof 
J A Fleming on ionic and thermionic valves beginning 
on October 24 Single lectures are to be given by 
Miss Margaret Murray on primitive religion on 
Octobers by Prof G Dawes Hicks on the philosophy 
of Bernard Bosanquet on October 8 1 y Mr Morns 

C insberg on the sociological work of the late Dr 
W H R Rivers by Mr A H Barker on the heating 
equipment of a small ho lse an l b> Miss I C Ward 
on the application of phonetics to the cunng of 
speech defects at vanous times on October 10 
u d an inaugural lecture by lhof A V Hill on the 
present tendencies and future compass of physiological 
science on October 16 Particulars of the lectures 
and courses should be obtained from the Secretary of 
University College 

A <ourse of six lectures on the bearing of psycho 
analysis upon sociological problems has been arranged 
by the Sociological Society I-eplay House 65 Bclgrave 
Roid Victoria S W x l he lectures are to be given 
on I uesdays and commence on October 9 with an 
introductory lecture by Dr Ernest Jones Succeed 
ing lectures will deal with man as an individual the 
family politics education and vocation Half pnee 
tickets are available for a limited number of students 

\ sFRits of Celebrations arranged by Dr I H 
Hayward Inspector of Schools of 87 Bcnthall Roai 
London N 16 will be held during the winter on 
certain Saturday evenings (6 o clock) at the Birkbeck 
Theatre Birkbeck College better Lane EC Tour 
of these in particular may be of interest to readers of 
Naiurf namely lwo homage celebrations The 
Geologist December 1 and The Scientist (in 
general) March 1 1924 and two memorial celebra 
tions Leonardo da Vinci January 12 1924 and 

Goethe February 9 1924 All these four have 
a predominant scientific interest Though we 
understand that Dr Hayward has found it difficult 
to discover music and poetry that can be effect 
ively employed m the glorification of science and its 
devotees he has discovered some and he thinks that 
the mam purpose of the celebrations will be achieved 
namely the creation of emotional associations m 
connexion with the history and the methods of 
science Recent studies m psychology and sociology 
have pointed to the conclusion that knowledge and 
reason are more closely related to instinct and 
emotion than was formerly believed Without an 
emotional basis they cannot flourish or even receive 
adequate recognition among the mass of mankind 
Hence the importance of Dr Haywards attempt 
to employ mass methods ana other devices 
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Suggestions and criticisms are invited Morarts 

Magic Flute will supply some items of music 
especially on March 1 Admission will be free 
without ticket 

Secondary education in the United States in 1911 
and 192s is reviewed in Bulletin 1923 No 12 of 
the Bureau of Education Washington The out 
stan ling achievement within the past few years has 
been an extension downwards of the secondary school 
system m many parts of the Umted States especially 
in cities 1 ypically the extension has taken the form 
of substituting for the normal sequence of 4 yean of 
high school work follow mg 8 years (ages 6 to 14) of 
elementary schooling a system sometimes described 
as the 633 meaning 6 years (ages 6 to 12) of 
elementary schooling followed by 6 years of secondary 
school work divided into two administrative units of 
3 years each namely the junior high school and the 
senior high school units Essentially the change 
implies that the passage from the elementary to the 
secondary type of curriculum should synchronise with 
the commencement ( f the physical changes of adoles 
cence It is generally agreed in America that at this 
stage the pupil needs m his studies change variety 
and human interest rather than completeness and 
logical arrangement and that consequently in place of 
the traditional seventh and eighth grade courses there 
should bo a general survey of the chief departments of 
knowledge English literature general social science 
general mathematics general science foreign lan 
guages for those who desire them music art physical 
education and the practical arts This holds good 
both for those who are to leave school at 15 and 
for those who are to pass on to the senior high 
school 

A statisticai survey of education in the United 
States is given in Bulletin No 16 of 1923 of the 
Federal Bureau It shows the following total enrol 
ments in 1919 20 (in thousands) kindergarten 51 1 
elementary 20 383 secondary 2430 university college 
and professional school 4 61 teachers college and 
normal school 163 grand total 23 950 being 22 7 
per cent of the total population Included in the 
above are the following enrolments in private that 
is non state institutions kindergarten 30 elementary 
1486 secondary 22) university etc 281 teacher 
training 14 The estimated cost of all this education 
except private elemet tary and pnvite secondary is 
1301 million dollars or in dollars per head element 
ary 39 secondary 127 university college and pro 
fessional 460 teachers college 131 other normal 
schools 189 The figures are exclusive of city evening 
private commercial nurse training and Indian and 
Alaskan schools Enrolments in these amounted to 
587 336 55 ind 32 thousands respectively Gifts 
and bequests to education in 1920 reached the un 
precedentcl total of 67 million dollars the highest 
previous recor 1 being 37 million in 1916 ibe extent 
to which women teachers have taken the place of men 
during the past 40 years m elementary and secondary 
schools is strikingly shown m a table m another 
Bulletin No 2) of 19 giving the percentage of 
men teachers m 1880 and at the end of each subsequent 
quinquennium uj to 1920 43 37 35 33 30 24 21 

20 14 H e average annual salanes in dollars of all 
teachers men and women in the same years are given 
os 195 224 252 286 32 j 386 483 543 871 but the 
last figure mclu les supervisors and non teaching 
principals During the past 50 years the ratio of 
pupils in secon lary schools compared w ith the total 
enrolment in elementary and secondary schools 
combined increase 1 from 1 2 to 10 2 per cent 
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Societies and Academies. 

London 

Institute of Metals (Manchester Meeting) September 
10 — Sir Henry Fowler The use of non ferrous 
metals m engineering (Autumn Lecture) Of the 
non ferrous metals used by engineers the one which 
has been m longest use » copper and it is at present 
the one most closely associated with engineering work 
The uses to which its comparatively simple alloys 
with tin and zinc can be put are endless The next 
in importance is tin which alloyed with copper lead 
and antimony gives us those white metals which 
are used to make bearings m machines Aluminium 
is still most generally used in connexion with aero 
nautics 

September 11 — E A Bolton The cause of red 
stains on sheet brass The starnB occur through re 
actions of copper oxides m the scale formed among 
annealing and in the pickling medium Cupric oxide 
contrary to the usual opinion is as harmful as 
cuprous oxide The presence of these oxides may be 
due to careless washing after pickling resulting in 
the presence of acid and salts during annealing the 
presence of iron m the brass or upon its surface the 
use of impure rolling oils etc the mam cause of 
the oxid mon of the copper is the use of old fashioned 
annealing furnaces in which the flames impinge 
directly upon the brass Possible remedies for the 
red stain trouble are suggested — H W Brownsdon 
Bnnel hardness numbers Bnnel numbers for non 
ferrous metals should be expressed m figures that 
are comparable This could be done if balls and loads 
are used for which the ratio L/D* (the load in kilograms 
divided by the square of the ball diameter m millimetres) 
is constant Some one ratio for L/D* should always 
be used for one class of alloys for the copper alloys 
with Bnnell hard '*39 numbeis from about 40 to 200 
the choice should rest between the ratio 5 as stan 
dardised in the United States or the ratio 10 which 
is favoured in some quarters in Great Britain —A H 
Mundey and John Cartland Stereotyping Stereo 
typing is generally regarded by printers as almost a 
trade secret The process was invented by a practical 
metallurgist William Gcd an Edinburgh goldsmith 
in 1750 Stereotyping was traced from the plaster 
of Pans process to the use of papier machd flong and 
from the simple stereo plates tor flat bed machines to 
the elaborate requirements of the modern newspaper 
A high degree of accuracy is demanded m the mech 
am cal and metallurgical details m order to produce 
the good results which are a commonplace to every 
one J D Hannah and E L Rhead Crystallisa 
tion effect on galvanised iron sheets Manufacturers 
of galvanised iron and steel goods always seek to 
produce a zinc covered surface having large char 
actenstic spangles Small spangles or lack of 
spangles is disliked lhe metal — iron or steel — has 
practically no influence on the result if the tempera 
turcs are satisfactorily maintained Pure zinc does 
not yield large spangles and too high a temperature 
interferes by producing large quantities of a zinc iron 
compound which crystallises in needles on the metal 
The presence of tin or aluminium does not produce 
the desired result but lead is effective The separa 
tion of the impure zinc into conjugate solutions lead 
rich and zinc rich at the dipping temperature and 
the method of subsequent crystallisation may be 
the causes of these effects — R C Reader Effects 
of rate of cooling on the density and composition of 
metals and alloys The densities of pure metals and 
of alloys which solidify at a constant temperature 
are not affected by the rate at which they solidify 
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With alloys which solidity over a range of tempera 
tore the slower the rate of solidification the lower is 
the density and when they are prepared in cylindrical 
chill moulds they are less dense m the centre than 
at the outside When prepared In chill they are 
richer on the outside in the component of the lower 
melting point — A H Mundey and C C Buwtt 
The effect of small quantities of nickel upon high 
grade bearing metal Nickel is now added to the 
well known bearing metal consisting of tin 93 per 
cent antimony 3 5 per cent copper 3 5 per cent 
Tensile compression and hardness tests gave no 
indication of improvement The comparison of hard 
ness at varying increased temperatures exhibited no 
improvement In the case of the alloy with no nickel 
the hard copper tin constituent is very marked m its 
characteristic crystalline formation as seen under the 
microscope The presence of nickel even in small 
quantities results in a great diminution of this 
crystalline structure — Hikozo Endo The measure 
ment of the change of volume in metals during 
solidification In the casting process it is very un 
portant to know to what extent a change of volume 
occurs during solidification In 1888 Vincentim and 
Omodei calculated the change of volume of some 
fusible metals during solidification from the change 
of density at the melting point E Wiedemann Paul 
Pascal and I ouis Hackspill also used tins method 
M Tocpler studied the change of volume by means 
of a dilatometer he suggested a relation of the 
change of volume of a metal at melting point to its 
atomic weight X Boraemann and £ Sauerwald 
measured the density of metals at various high tern 
peratures using the principle of Archimedes by means 
of a mixture of sodium and potassium chlorides as 
liquid The method of investigation now used for 
metals having melting points up to noo°C which 
was suggested by Prof K Hinda consists in the 
measurement of the change of buoyancy of a metal 
suspended in an inactive liquid during its solidifica 
tion or melting by means of a tliermobol ince 

Septembei 12 — Marie I V Gajrler The constitu 
tion and age hardening of the quaternary alloys of 
aluminium copper magnesium and magnesium sill 
cide Alloys containing up to 6 per cent copper 

4 per cent magnesium and 4 per cent magnesium 
•allude were used When copper magnesium and 
m ignesium sihcidc are present m aluminium any two 
of these components have a marked effect on the 
solubility of tne third and ultim itely CuAl, and Mg,Si 
are both thrown out of solution If copper and 
magnesium are present in a ratio greater than 12 to 

5 approximately then the alloys when quenched from 
high temperatures age harden at room temperature 
owing to the difference in the solubility of Mg,Si at 
the quenching and ageing temper ituie Age harden 
mg 01 alloys of the Duralumin type is due primarily 
to Mg,Si ind the addition of magnesium and copper 
w important since both reduce the solubility of 
Mg»Si at high and low temperatures and consequently 
reduce the maximum age hardness due to Mg,Si — 
Uhck R Evans The electro chemical character of 
corrosion There are two main types of corrosion 
(x) that accompanied by evolution of hydrogen is 
characteristic of reactive metals placed in acid solu 
nons but the velocity vanes great!) with the degree 
of punty of the metal (2) slower corrosion deter 
nrned by the diffusion of oxygen to the metal and 
comparatively independent of the punty When a 
metal u immersed in a solution of potassium chlondc 
alkali u produced at the cathodic portions the 
ctilonde of the metal at the anodic portions and the 
h ydrox ide is precipitated where these meet The 
electnc current produced accounts for tbfe greater 
Part of the corrosion actually observed Generally 
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the cathodic areas are those to which air has free 
access while the anodic areas are those protected 
from aeration Corrosion usually proceeds most 
rapidly at the comparatively unae rated places — hence 
the intense corrosion observed m pits and over 
areas covered up by porous corrosion products — 
Douglas H Ingall Experiments with some copper 
wire cohesion a function of both temperature and 
cold work Five samples of copper wire were used 
soft annealed and four degrees of cold work given by 
25 40 50 and 75 per cent reduction of area by 
drawing The cohesion at high temperatures was 
determined by placing given loads on the wire at 
atmospheric temperature heating the wire and deter 
mining the temperature at which it broke All the 
samples gave sunil ir graphs m which with nse of 
temperature the cohesion decreased along a straight 
line to a constant critical temperature of 330° C , 
beyond which the cohesion was represented by a 
sliarply descending curve Ihe equations to the 
straight lines C =a bT and to the curves TC* h 
(where C - cohesion and T = temperature) showed that 
the percentage increase of the constant b and the 
percentage decrease of the constant n were repre 
sented by the corresponding percentage reductions for 
any given cold worked wire with the exception of 
75 per cent reduced wire At the critical inflection 
temperature the material was comparatively ex 
tremely fragile — D Hanson G B Msrryst and 
( rice W Ford Investigation of the effects of 1m 
purities on copper Pt I —The effect of oxygen on 
copper 1 he effect of oxygen up to a concentration 
of o 36 per cent on pure copper was investigated 
The mechanical properties are not much iflected by 
small quantities of oxygen and copper containing as 
much as o 1 per cent differs very slightly from pure 
copper The electrical conductivity docs not fall 
lapidly and values exceeding 100 per cent of the 
International Standard are obtained in all anneiled 
materials containing less than o 1 per cent of oxygen 
This is due to the tow solubility of the oxide in solid 
copper The oxygen bearing metals can be con 
siaered as a heterogeneous mixture of pure copper 
and finely divided particles of cuprous oxide There 
is 1 soft ductile copper matrix in which harder 
particles of cuprous oxide are distributed so as to form 
a mechanical mixture — Hugh O Neill H irdncss tests 
on crystals of aluminium Bnnell tests showed that 
at tow loads the different crystallographic planes 
resist penetration to different degrees and give in 
dentations of different shapes In the Bnnell sense 
the (no) fice is the hirdest and the cube (ooil 
fate appears to be the softest But the load 
required to immerse the ball is app irently the same 
m all cases Crystal boundancs are without any 
ipi rtciablc effect in increasing the resistance of 
iluminium to penetrati m — II I Coe The behaviour 
of metals under compressive stresses Compression 
tests cirned out on small cylinders of metals show 
that with successive increments of loads plastic flow 
occurs after the el istic limit lias been exceeded at an 
increasing rate At a cert am load the rate of flow 
changes abruptly metals such os tin and lead be 
coming perfectly plastic harder metals becoming 
more plastic than under preceding loads and lm 
mediately succeeding loads Hie term critical 
plasticity is used to indicate the hange m the rate 
of plastic deformation which most metals exhibit at 
a pa rticu 1 ir load Anne tied metals flow at a compare 
tively l>w toad and the rate of flow mere ises up to 
the load corresponding to critical plasticity when 
worked they are more resistant to compressive 
stresses until they approach the load corresponding 
to a critical plasticity when they suddenly collapse 
and a marked temporary flow occurs — Albert M 
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Portenn and Pierre Chevenard A dilatometnc study 
of the transformations and thermal treatment of 
light alloys of aluminium Dilatometnc methods 
using the recording differential dilatometer permit 
of the study of the transformations and the mech- 
anism of heat treatment of the light alloys of alu 
minium magnesium silicon and in general of alloys 
containing two phase uni van ant transformations 
The stud} of the constant temperature transforma- 
tions hy the differential dilatometer using a high 
sensitivity apparatus leads to general expressions 
representing the phenomena as functions of time and 
temperature Quenching and tempering in these 
alloys can be interpreted by the known variations in 
the solubility of Mg,Si in the solid state, without 
assuming any further transformations — P Soldau 
Equilibrium m the system gold zinc (based on in- 
vestigations of electrical conductivity at high tem 
peratures) the alloys of gold and nnc belong to 
the type of AR brasses where A is a metal belonging 
to the first and K to the second group of the periodic 
system These alloys are of considerable practical 
importance as in their chemical nature they are very 
close to the ordinary br isses For the determination 
of clectucal conductivity at high temperatures a 
special appiritus was constructed which was checked 
by determining tho transformation temperatures in 
iron ind steel and con paring the result with those 
obtained by other methods 

Paris 

Academy of Sciences, September 3 — M A 

d Arsonval m the chair Alfred Errera A theorem 
of linkages — Alexandre Rajchman Ihe Riemanman 
theory of trigonometrical series M Puthomme 
Contribution to the study of the secondary X rays 
Two metallic wires in the form of v cross give a 
single sharp radiographic image but if a metallic 
screen such as a sheet of lead be placed between 
the X riy bulb and the wires then three images are 
observed one on each side of the miti il image The 
two additional nnigts ire due to secondary rays 
starting from the edges of the lead screen 1 he fact 

that a needle imbedded in the body may sometimes 
give a faint extended nnige rendering it difficult to 
locate is probably due to the same phenomenon — 
L F Terroine, P Fleuret, and Th Strieker The rile 
of the deficient proteids in supplying the minimum 
nitrogen requirement Experiments on the nitrogen 
assimilated by growing pigs from ammonium citrate 
and from gelatin The amount assimilated vanes 
greatly with the individual animal Gelatin proved 
to be supenor to ammonium citrate as a source of 
nitrogen — Mme Random Study of the vitamins 
m molluscs The presence of the antiscorbutic factor 
in the oyster From experiments on guinea pigs it 
is concluded that the addition of oysters in suitable 
quantity to a diet not containing vitamin C is 
sufficient to prevent symptoms of scurvy — M 
Athanassopoulos The tunny fish of Greece 
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The Imperial Conference and Natural 
Resources 

A MONG the problems being discussed at the 
Imperial Conference now being held in London, 
one of the most important is the de\ elopment of the 
natural resources of the British Empire and this is 
a question which can no longer be approached on old 
fashioned empinral lines On the contrary a success 
ful solution can be expected only if the whole matter 
is put on a rigidly scientific basis 

Ihe first need is for a scientific survey of each arei 
of the T mpire as a possible home of man The result 
of sue h a survey would lie a store of definite knowledge 
as to (1) the various raw materials (food and other) 
to be expected from each area and (2) the extent to 
which any area at present contributes its proper 
share of such raw materials 

Two facts must however be faced before entering 
on any such survey for any part of the Empire One 
is that the Empire is politically and economically 
oceanic We depend on the ocean nc t inly for strategic 
security but also for tonomic and commercial pro 
spenty and our consciousness of this has tended 
or tempted towards excessive dependence in the 
form of neglect of the tiny but vital horm supplies 
until we no longer attempt to grow bread enough for 
our needs during even a quarter of the year Indeed 
Mr Churchill s famous motor park is still a wilderness 
of hulks cumbering some of the best wheat land in 
England and across the Middlesex border from 
Sliugh a housing authority thought that the best 
bnck earth in Middlesex was a good foundation 
for bnck cottages We may agree entirely that 
working men had as much right as any one else 
tc the best land m the parish and set question the 
suitability of bnck earth for any house sites and 
resent its being alienated from its proper work of 
providing food by intensive culture 
Space forbids detailed treatment of the homeland 
hut the fundamental factors must be kept in mind 
In the first place we ought to add 8 000,000 teres to 
our arable area and put 250 000 men on them then 
in any emergency we could guarantee four fifths of 
the adequate minimum of wholesome and nounshing 
food for all our people Then literally some millions 
of our people never taste a drop of fresh English milk , 
and the way to increase and cheapen the supply is to 
increase our arable area Denmark is so small and so 
highly specialised that it scarcely gives a fair comparison 
But m 1913 even Germany produced 485 lb of bread 
per head of population (against our 90 lb ) and so had 
only 25 per cent of her farm area under grass (against 
our 60 per cent ) and was able to rear one head of cattle 
to the acre, while we reared only one to three acres 
Lastly, our method of rusuig meat u appallingly 
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wasteful It takes 48 lb of cereals fit for human use 
to raise one pound of beef even the pig by far the 
most economical converter, consumes 3000,000 tons 
of human food to produce 250,000 tons of pork, 
ham, and bacon Ihe saving of time and money 
and ships, if we imported the meat instead of the food 
for cattle would almost pay our whole unemployment 
dole, and even the bacon, equal in quality to that for 
which we paid Denmark about 30,000,000 1 last year, 
could be imported from our own tropical dominions, 
for tropical bacon is as firm as English bacon, 
if the pigs are given coconut in their food 
The British Empire unlike other big empires, is 
an epitome of the world, so that we have naturally 
a climatic base for classifying natural regions and 
we can distinguish half a dozen broad types Each of 
them has its appropriate products, and should be en- 
couraged to produce these , and the various areas, being 
scattered over the whole world have complementary 
seasons Of these broad types the most important 
are the temperate, the Trade wind and the monsoon 
The temperate type as seen in Canada, has marine 
margins and continental intenor, and these murine 
margins, whether dominated by snow, as in the east, or 
by ram, as in the West, are specially timber areas and 
should grow and market forest products In 1922, 
Canada produced very nearly 3,000,000 cords of pulp 
wood and more thin 1,000 000 tons of newsprint , and 
yet just before the War we were importing from Germany 
more than twice as much wood pulp as we imported 
from Canada and more than ten times as much paper 
The cleared forest is not suited either by soil or by 
climate to the growing of gram, but makes admirable 
pasture , and exports should be m small, solid, and 
imperishable form, eg butter and cheese Canada 
and New Zealand already send us 80 per cent of all 
our imported cheese, and Canada alone < ould supply all 
our needs Off each margin, a cold sea current is 
exceedmgly favourable to fishing and on each margin 
orchard trees flourish almost as well as forest trees 
1 ish fruit, forest, and dairy products are, therefore 
natural exports Ihe dry continental interior is 
natural grassland with early summer ram, which is just 
as favourable to grain-growing as the perennial ram of 
the margin is to forest Canada is now the largest 
producer of wheat in the world — capable of producing 
400,000 000 bushels a year 
Our Trade wind areas are partly insular and partly 
continental Ihe islands already produce the finest 
sugar and coffee m the world, and have almost 
unlimited possibilities in the way of raising fruit and 
tobacco They could easily produce all the sugar and all 
the coffee that we need, and yet, in 1913, 90 per cent of 
our sugar and 85 per cent of our coffee came from 
outside the Empire 

NO 2814, VOL. II2] 


The continental part of the Trade-wind region is 
mainly savana, capable of producing almost unlimited 
supplies of cattle and maize and tobacco, and m several 
areas already raising large quantities of cotton, to 
which the slow changes of Trade wind < hmate are very 
favourable, as they are also to tobacco For example, 
Nyasaland raises excellent * Fgyptian ” cotton on its 
heavy soil, and equally good tobacco on its light soil 
If every native on this African savana was guaranteed a 
supply of “ Salisbury White maize, and was excused 
his hut tax if he planted a certain area under cotton, the 
British Fmpirc would become the greatest producer of 
maize in the world, and m two years the African 
savana would be sendmg us 2,000,000 bales of 
cotton 

This question of cotton, however, is more important 
in the monsoon region India already rules the market 
of the world for jute, tea oil seeds, and nee , and her 
population is of a very different type from that in 
Afnca India is, therefore the only area where there 
can be an immediate increase of any product which 
requires a great deal of labour , but unfortunately, 
India, like Nigena being a monsoon area, gets its heat 
before its ram — which greatly handicaps the quality of 
many crops, especially cotton In the meantime, India 
raises the worst cotton in the world, so far as length of 
staple is concerned, and very nearly the worst in the 
world for yield per acre (85 lb ) But wherever cotton 
can be grown entirely by irrigation, as in the north- 
west, or where the ram comes before the heat, as in the 
extreme south-east, there could be a very great mcrease 
of calico cotton — our greatest need , and India is 
not troubled, as Nigeria is, with a short growing season, 
which involves the natives m the necessity of providing 
all food crops before thinking of growing cotton 

lhese scattered examples may illustrate the sort of 
lines on which a geographical survey of the Fmpire 
would proceed Such a survey has been already 
roughly made, and its results may be summarised as 
follows — Ihe Empire ran produce (1) all the wheat 
and oats, maize and nee, that we need, and most of the 
barley , (2) all the tea, coffee, cocoa, sugar, and oil- 
seeds (margarine) , (3) all the beef, mutton, pig, and 
rabbit products that we need, and most of the leather, 
(4) all the wool, rubber, jute, and sisal, and fully half the 
cotton , and (5) all the most important constructional 
and industrial timber In some of these cases, the 
Empire is already absolutely supreipe , e g tea, cocoa, 
wool, rubber, and palm oil All of them could be pro- 
duced without a raising of price, probably with an 
actual lowering of it , and it is obvious that an adequate 
minimum of all should be produced Only m this way 
can we get nd of a foreign monopoly, as m cotton, and 
foreign control, as m maize and meat 

L W Lym 
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Aitken’s Scientific Papers. 

Collected Scientific Papers of John Aitken, LLD ,FRS 
Edited for the Roval Society of Edinburgh (with 
Introductory Memoir) by Dr C G Knott Pp 
xxi + 591 (Cambridge At the University Press, 
1933) 30 s net 

T HE late Dr John Aitken bequeathed to the Roj al 
Society of Edinburgh a sum of 1000 1 to be 
expended in issumg a repnnt of his more important 
scientific papers The work of editing the collection 
was assigned by the Society to its General Secretary, 
the late Dr C G Knott, and the present volume is the 
result 

Aitken’s contributions to science and to its literature 
extend over half a century, and include about a hundred 
papers contributed to various societies and periodicals 
The subjects ranged over a remarkably wide field 
Safety-valves on steam boilers, colour vision glaciers, 
thermometer screens, colours in the sky and sea, are 
only a few of the subjects dealt with beyond the main 
work which occupied his attention for more than forty 
years The selection here presented consists of thirty 
eight of the more important papers, and has been made 
with great care The volume, which includes a brief 
account of Aitken s life and work, meets a real need, 
for in recent years the Royal Society of Ldinburgh has 
had to repnnt some of Aitken s papers more than once 
The most notable contnbution made to science b) 
Aitken was his study of dust in the atmosphere and of 
the physical phenomena to which it gives nse I his 
forms the subject of no fewer than fourteen of the 
collected papers He was drawn to the inquiry from 
consideration of the phenomena accompanying changes 
of state and especially of the acceleration of such 
changes in the presence of " free surfaces ’ In his first 
paper, on “ Dust, Fog, and Clouds, he states his main 
conclusion. 

1 Molecules of vapour do not combine with each other 
and form a particle of fog or mist , but a free surface 
must be present for them to condense upon Ihe 
vapour accordingly condenses on the dust suspended in 
the air, because the dust particles form free surfaces 
at which the condensation can take place at a lugher 
temperature than when they are not present Where 
there is abundance of dust there is abundance of free 
surfaces, and the visible condensed vapour forms a 
dense cloud but when there are no dust particles 
present there are no free surfaces, and no vapour is 
condensed into its visible form, but remains m a 
supersaturated vaporous condition till the un ulation 
brings it into contact with the free surfaces of the sides 
of the receiver, where it is condensed ” 

Aitken was not the first to reach this conclusion, for 
he had been anticipated by Coulier, whose results had 
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been published five years earlier But of the absolute 
independence of Aitken’s work there can be no doubt, 
and his more extensive researches opened out the field 
of inquiry in such a manner that his name will always 
be associated with the subject He proceeded m later 
papers to develop it further to describe Ingenious 
apparatus, devised for counting the number of dust 
particles (or rather condensation nuclei) m unit volume 
of air, and to state the results of a large number of 
observations, in widely different conditions, on the 

dustiness ’ of air m houses, towns open country, and 
seashore, and on mountain heights 

The present writer heard Aitken giving some of these 
papers to the Royal Society of Edinburgh, and had the 
privilege of working at the subject under his guidance 
One was at first struck with the confidence with which 
Aitken stated his results, but there was always the note 
of reservation when a possible alternative was presented 
Looking back on these early days, and m the light of 
later work it can be seen that although his results 
seemed straightforward and their interpretation ob 
vious, Aitken was troubled by the fear that something 
more lay behind them This is evident from his 
guarded language m speaking of the arrangements for 
filtering dust out of a sample of air and his insistence on 
the readiness with which condensation takes place in 
the presence of alkaline salts and sulphur compounds 
The fuller knowledge came later with Wilson’s expen 
ments on the condensation of supersaturated vapour 
upon the ions in a gas , and evidence, collected together 
in Dr Simpson s recent Royal Institution lecture 
(Nature Supplement, April 14), has accumulated to 
show that condensation at or near normal pressure 
takes place only on the hygroscopic dust particles In 
another direction, too, Aitken s work has been supple 
mented His explanation of the producti m of fog, 
especially the smoky fog of towns, was insufficient inas- 
much as it (necessarily at that time) took no account of 
those temperature inversions at comparatively low 
altitudes which prevent the lateral or vertical escapi 
of smoke laden foggy air But he was more nearly 
correct in his deduction that — 

We must remind those who are crying for more 
perfect combustion m our lumaccs and grates that 
combustion, however perfect, will not remove or 
diminish fogs It will, however, make them cleaner, 
take away their pea soupy character, but will not 
make them less frequent, less sulphurous, less per- 
sistent, or less dense ” 

Aitken s next contnbution of importance was his 
paper “On Dew’’ (1885), in which he showed that 
deposits of dew are produced b> the condensation of 
water vapour rising from the soil, and that the dewdrops 
on grass aie formed from water exuded from the pores 
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of the leaves when the overlying air is already satur 
ated His excursion into the dynamics of travelling 
cyclones and antic> clones forms a less fruitful but not 
less interesting portion of his work Bv an expen 
mental arrangement of the ingenious kmd that might 
be expected from him, he sought to demonstrate the 
flow of air into a region of low pressure Inside, and 
near the lower end of, a vertical metal tube three gas 
jets were lit and the lines of flow of air into the up 
draught in the tube were then studied The spiral 
motion was represented as being due to non uniform 
distnbution of velm lty m the horizontal plane through 
the lower end of the tube His theory was that anti 
cyclonic areas supplied descending and therefore heated 
air to cyclonic areas, and also supplied the cyclone 
with part of the tangential force necessary for produc- 
ing the spiral circulation so well known in cyclones ’ 
Further, that — 

‘ the upper winds, circling from the anticyclones, and 
to the (> clones, by moving more quickly, and bj 
moving at an angle across the lower air tend to prevent 
the latter rising, even although it be the lighter The 
effect of this is to drive the hot moist air lying 
near the earth s surface to the circumference of the 
anticyclone where it is puked up by the cyclone, and 
as the spirally moving cyclonic winds also tend to 
prevent the lower air rising, the hot moist air is swept 
into the front of the low-pressure area and it is 
drawn into the centre of the depression and forms 
the core of the cyclone ’ 

Sir Napier Shaw has pointed out, however, that the 
difficulty lies m deciding whether or how far any ex 
penment such as Aitken s really reproduces the natural 
conditions on the larger stale To begin with, that 
portion of the atmosphere within a cyclonic area has 
no resemblance to a vertical column the height of 
which is a dozen times its diameter , its axis is most 
probably not vertical , it is not provided with a con- 
stant heat supply at its base , its core is almost 
certainly not a mass of warm moist air , and the distn 
bution of temperature is not symmetrical about its 

‘ centre Lastly, the whole system moves in a field 
of force the characteristics of which are not altogether 
simple Thus, although Aitken’s experiment forms an 
ingenious illustration of eddy motion m a fluid, his 
theory of cyclonic motion has not done much to advance 
the subject, except that it has stirred up the interest of 
others m the matter Recent years have brought 
additional information, hut the end is not yet , nor 
will that be reached without more extensive exploration 
and study of the first six or eight kilometres of the 
atmosphere lying over and within cyclonic areas This, 
perhaps, is the greatest need of the meteorology of 
to-day 

Notice must be taken of the admirable sketch of 
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Aitken s work, drawn up by the late Dr C G Knott 
He shows Aitken as a typical example of the private 
scientific inquirer — a class to whom British science 
owes much With ample private means, he pursued 
his mquines in his own time and in his own way, happy 
in freedom from those distractions which seem in- 
separable from the oct upation of official position He 
did his work because he loved it , he sought for the 
truth because it was “ something true and good for 
ever, not the mere outcome of craft or expediency ” 
Dr Knott s editorial work has been done with care 
and discrimination But a melancholy interest attaches 
to it, for the date of his tmpnmatur shows it to have 
been the last piece of work in a long and useful life 
ACM 


A Zoological Tribute 

Bydragen tot de Dterkvnde Uitgegeven door Htt 
Komnklijk ioologisch Genootschap Natura Artts 
Magistra te Amsterdam Feestnummer uitgegeven btj 
gclegenhetd van den 70 sten geboortedag van Dr 
Max Weber, oud Hoogleeraar in de 7 ocdopt aan 
de gemeente Umversiteit te Amsterdam Pp 34a 
(Leyden J Brill, 1933 ) 35 guilders (3/ ts 8 d ) 

T OWARDS the end of last year the Royal Zoo- 
logical Society Natura \rtis Magistra of Am- 
sterdam issued the twentj second number of its 
publication, ‘ Bydragen tot de Dierkunde ” (Con- 
tributions to Zoology), on the occasion of the seventieth 
birthday of Prof Max Weber To this large volume 
no less than forty four zoologists have contributed 
papers on various subjects, and all thus unite, each 
in his own wav, ' to weav e a small leaflet into the 
wreath which his adorers, fnends, and pupils offer 
him on this festivity ” 

As the table of contents itself includes a considerable 
number of papers, it is easy to understand that we 
cannot possibly give a summary of each contribution 
m particular, for such an account would exceed the 
limits of the space available in Natuxe We must 
therefore content ourselves with mentioning those of 
special interest, first to the distinguished zoologist to 
whom the collection is dedicated, and next from the 
point of view of science 

No more sincere admiration of Weber’s investiga- 
tions of the fauna of the Dutch East Indies, and 
his endeavours to establish scientific collaboration 
between the colonies and the motherland, can be 
expressed than is done by Komngsberger m his partly 
historical, partly modem, consideration of biological 
research work m Dutch Asiatic colonies The zoo- 
geographical problems of this archipelago, which have 
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occupied Weber’s interest since his first explorations 
in those regions, now nearly forty years ago, furnish 
the reason for Hugo Merton’s contribution, a paper 
“ Zur Zoogeographie der Aru- und Kennieln,” resuming 
the results of his own scientific expedition in this 
interesting eastern region which shows such relationship 
to Australian fauna 

The connexion with the fauna of British India, 
studied several vears ago by the scientific staff of 
the Indian Museum at Calcutta, induced Annandale 
to choose as his subject a discussion of the “Marine 
Element in the Fauna of the Ganges ” The hio 
logy of such intermediate temtones between normal 
fresh water and real sea water has always been a fairly 
difficult subject for comparison in different areas, and 
this may be partly attributed to the lack of agreement 
in the use of the expression “ brackish water ” 

An attempt to suggest some unanimity has been 
made here by Redeke ‘ Zur Biologie der meder 
landischen Brackwassertvpcn ’ Following Finar Nau 
mann’s investigations of the food salts of the aquatic 
organisms, Redeke based his division of the con 
ditions of life in brarkish water on so-called chlorine 
spectra These pages should be of special interesL to 
several British zoologists The most important divi- 
sions are 


r up to 100 m 11 
Kiln (slightly bra la h 
aswul n (brarkish) ■ » t 
Polytulta (vny bra Id h) n 
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Several species are mentioned that are typical for 
each salinity I hope British zoologists will adopt 
these divisions also— or propose better ones 
As the volume is dedicated to the „re itest living 
Dutch zoologist, wc are not astonished to meet a 
number of papers which are more or less in (lose 
relation to Weber s own fields of investigation lhus 
his friend, L F (ie Beaufort, gives Some Remarks 
on the Anatomv of the Mclano taenuns, those 
remarkable fresh water fishes of Australia and part 
of the neighbouring archipelago A fine Rontgen 
photograph shows their peculiar skull form, with the 
characteristic protruding mouth caused by the shape 
and jxisition of the prsemaxillie 
H C Delsman opens here a series of studies on the 
development of larval fish of the Java Sea and sur 
rounding waters, earned out in the laboratory for 
manne investigations at Batavia This branch of 
science may have a successful future for purely scientific 
as well as for economic purposes, as hitherto it has 
been very little studied m tropical seas 
The director of the Zoological Garden at Amsterdam, 
C Kerbert, contnbutes from his nrh collection and 
his long expenence a survey of what we know about 
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pregnancy, birth, adolescence, and lifetime of Hippopo- 
tamus ampktbtus, observed in the different zoological 
gardens of Europe 

Only a short time before his death, Kukenthal 
drew up the results of lus study of a foetus of the 
Greenland Right Whale, ‘ Die Brustflosse des Groen- 
landswales, Balama mysUcetus L ’ The study of these 
largest of mammals is a territory on which Weber 
and Kukenthal often met, and more than once has 
been the subject of sharp controversy as well as of 
sincere appreciation 

We now pass to those papers which are more 
distantly related to Weber s personality or to his own 
scientific work and as such can only be regarded as 
the outcome of the focus of the authors’ immediate 
interest They fall into two chief groups systematic 
and anatomical-phylogenetical De Meyere on Javanese 
agromyzines, Doderlem on the genus Calliaster, de 
Man on marine nematodes, Eigenmann, Metzelaar, 
Clark, Nelly de Roov, and Horst , indeed, they are not 
the least of zoologists who work as “ mere ’ system 
atists An admirable paper on Repeated changing 
of Body forms m the Course of the Phylogeny of 
feleosteans ” has been contributed by Abel Here 
again wc are astonished at the author’s “ biological ” 
treatment of a subject so dead as the paleontology 
and phylogeny of extinct fishes 
Dollo, m his own way of discussing matters, gives 
a survey of some of the remarks and opposition 
offered against his theorv of evolution, dealing here 
with the secondary nectonic life of Pnstis and Crrato- 
ptera and the rolling back of the curled shells of fossil 
tetrabranc hous tephalopods According to Dollo, these 
instances are but secondary adaptations acc ompbshed 
along another way 

hinally, we wish to direct attention to Dubois’ 
paper on the question whether the brains of domesti- 
cated dogs have increased m volume in comparison 
vith thost of wild races of dogs and foxes Hi has 
worked out accurately the results of his measurements 
and weighings, and concludes that, contrary to the 
usual opinion that domestic animals should have 
increased in brain weight, tame dogs at least are 
provided with smaller brains than their wild congeners 
From the fourteen contributions to this work 
written in the English language reference can he made 
onlv to that of R F Scharff “ On the Origin of the 
West Indian Fauna a complicated problem 
The volume is attractively Uustrated, the first 
lull-page being a fine portrait of Weber Paper, pnnt, 
and illustrations are fully up to the usual standard 
of the publications of the firm of E J Bnll, of Leyden. 

W G N vanderSlwsn 
O L 




498 


NATURE 


[October 6, 1923 


American Chemical Monographs 

(1) The Origin of Spectra By P D Foote and F L 
Mohler (American Chemical Society Monograph 
Senes) Pp 250 (New York Che Chemical Catalog 
Co Inc , 1922 ) 4 so dollars net 

(2) The Properties of Electrically Conducting Systems 
Including Flectrolytes and Metals By Prof ( harles 
A Kraus (Amencan Chemical Society Mono 
graph Series ) Pp 415 (New York The Chemical 
Catalog Co Inc , 1922 ) 4 50 dollars 

(3) Glue and Gelatin By Jerome Alexander 
(Amencan C hemical Society Monograph Senes ) 
Pp 236 (New York The Chemical Catalog Co 
Inc , 1923 ) 3 dollars 

(4) Catalytic Action By K George Falk Pp 172 
(New York The C htmical Catalog Co Inc , 1922 ) 
2 50 dollars 

(1) monograph on The Ongin of Spectra 

1 has been well wntten by highly qualified 
authors The subject is not an easy one to handle, 
especially in view of the fact that the mathematics 
involved in the quantum theory of spectra is so difficult 
that only those who have specialised m advanced 
mathematics can hope to follow it The utmost that 
can be done, therefore, in presenting the subjects to 
chemists is to try to give to them a clear picture of the 
general nature of the problems and of the solutions 
which have been found for them, without attempting 
to display the intermediate stages of the work 

Under these conditions, it is no serious reflection 
upon the authors of this monograph to say that Prof 
Bohr has achieved a greater measure of success in the 
difficult, it not almost hopeless, task of explaining his 
theories to readers who are unable to understand the 
arguments on which they are based This monograph 
is, however, muih more experimental m charaiter than 
Bohr s The Theory of Spectra and Atomic ( onstitu 
tion, and is liberally provided with photographic 
reproductions of spectra of the most diverse types , 
indeed, in the matter of successful illustration this 
book may be compared with the publications of Prof 
R W Wood, some of whose photographs are repro 
duced m the present volume 
As a general conclusion it may be said that the 
authors of the monograph have rendered a valuable 
service to chemists by bringing together so much in 
formation in reference to spectroscopy , but that they 
have probably overrated the mathematical and physical 
equipment of their readers The result is that even a 
physical chemist, with a keen interest in spectroscopy, 
is likely on reading this book to feel that he is being 
earned— no doubt by highly competent swimmers — 
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into rather deep water, where he is only occasionally 
allowed to touch bottom, or to exorcise his own limited 
powers of swimmirJg 

(2) Prof Kraus deals with a subject with which 
physical chemists are much more familiar His book 
professes to cover the properties of electrically con- 
ducting systems in general , but, m actual fact, metallic 
conductivity and gaseous conductivity occupy so small 
a portion of the volume that the monograph is really 
concerned only with liquid electrolytes, although it 
contains a final chapter on " The Properties of Metallic 
Substances ’ 

Earlier writers on electrolytic conductivity, especi- 
ally those of the German school, have erred in paying 
attention almost exclusively to aqueous electrolytes 
This inevitably leads to a distorted view of the pheno- 
mena, since properties which are quite exceptional are 
accepted as normal if they happen to exist in aqueous 
solutions Prof Kraus, as a distinguished research- 
worker in the field of non aqueous solutions, is par- 
ticularly well qualified to give a broader view of the 
phenomena His presentation of the subject, there 
fore, leav cs the reader with the feeling that, under the 
guidance of the author, he has surveyed the whole 
width of the field, instead of being conveyed across it 
on a narrow stream of conductivity water with such 
high banks that the greater part of the field is shut out 
from his view 

(3) Mr Alexander’s book on “ Glue and Gelatin ” 
is, in the opinion of the reviewer, of a much lower 
standard than the two preceding volumes Ihe author 
has already wntten a book on 1 Colloid Chemistry, 
but is not well known to English readers From the 
book itself it is difficult to know whether the author 
is a colloid chemist who has taken an interest m the 
manufacture of glue, or a glue chemist who has taken 
an interest m the theory of colloids In any case the 
monograph lays itself open to cnticism by the fact 
that it is neither a complete technical handbook nor 
a satisfactory theoretical treatise 

It is indeed difficult to picture the mental attitude 
of the author of a technical work who finds it necessary 
to warn his readers of the importance of possessing 
“ minds flexible enough to fit all the facts of Nature ” , 
or of the wnter of a book on glue who proceeds to 
inform his readers that “ the decimal in the atomic 
weight of hydrogen 1 008 represents electrons ” 
Although the work contains a considerable amount of 
information, as well as many quotations from papers 
to which references are given, it is very badly put 
together In this case at least the Amencan Chemical 
Society has made itself responsible for a work which 
ought to have undergone drastic revision before 
being issued 
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(4) Dr Falk’* book on ” Catalytic Action ” has not 
been written under the authority of the American 
Chemical Society, although it is issued by the same 
publishers, and it differs in style from the monographs 
reviewed above only in the absence of the Society s 
imprint and general introduction Dr Falk has 
recently published a book on “ Chemical Reactions ” 
in which he lays stress on the formation of intermediate 
addition compounds , he represents these by enclosing 
the formulte of the reacting substances in large square 
brackets, similar to those used by Wemcr to represent 
co-ordinated complexes The present volume is m the 
mam an interpretation of the phenomena of catalysis 
on the basis of this theory 
The theory itself lacks the preciseness of Werner s 
theory of co-ordination, and does not lead to any 
marked simplification of the task of explaining the 
phenomena of catalysis In this respect it is mdeed 
less helpful than the crudely mechanical theories of 
adsorption which have so clearly proved their utility 
m recent years and arc described m the tenth chapter 
of this monograph The author states in his preface 
that he has not attempted to cover the whole field of 
catalytic reactions, but has discussed only sufficient 
ca>es to illustrate his own particular point of view 
Since this point of view is not especially helpful, the 
ordinary student would probably be well advised to 
use a text book written from a less specialised aspect 
but research workers on catalysis may well find fresh 
inspiration in a novel way of looking at familiar facts 


Characters and History of the Ferns 

The Ferns ( Fthcales ) Treated Comparatively with a View 
to their Natural Classification By Prof F 0 Bower 

Vol i Analytical Examination of the Criteria of 
Comparison Pp x + 359 (Cambridge At the 
University Press, 1933 ) 30s net 

T HE publication of the present volume is of ptculiar 
interest to all who seek to understand the inter 
relationships of living organisms Consisting, as it 
does, of some 360 pages of beautifully produced and 
hlierally illustrated matter, this book is indeed a 
literary effort of which both author and publishers may 
well be proud 

It has been Prof Bower’s intention to present not 
only a reasoned statement of the relative value of the 
entena on which the systematic grouping of the ferns 
must for long be based, but also to indicate for them 
probable relationships with other primitive phyla, and 
thus to render the comparative study of their phylesis 
c ontnbutory to still wider views on the descent of land- 
hving organisms The present volume deals primarily 
with the entena of systematic comparison themselves 
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Presenting as it does for the first time in the history of 
the literature of plant systematica a fully co ordmated 
and closely reasoned statement on the values ascribed 
to the characters considered, it forms a conspicuous 
landmark m the progress of systematic thought and 
writing 

On the entena drawn from the widest study of 
external form, cellular segmentation, leaf venation, 
the vascular system of the shoot, dermal appendages, 
the position and structure of the sorus, indusial pro 
tections, the characters of the sporangia and spores, 
spore output, the morphology of the prothallus, the 
position and structure of the sexual organs, and the 
embryology of the sporophyte, the author’s rebuilding 
of the sjstematics of the ferns in the second volume 
will largely rest It is not too much to say that in this 
book Prof Bower has valiantly endeavoured to formu- 
late anew standards of phjletic comparison whereby 
a new and more reasonable order will arise out of the 
chaos to which fern systematics had been reduced 
A chapter is devoted to each criterion considered, and 
a comprehensive and carefully chosen bibliography is 
m each case appended, chosen with the authors full 
knowledge of the literature of hn subject 

Varied as are the wajs whereby we arrive at our 
conclusions, our most absorbing interest, and indeed our 
ultimate aim m the study of living organisms, lie in the 
determination of their inter relationships It is safe 
to assert that for the past generation the only method 
open for a reasonable understanding of the phylesis 
of any group of organisms has been the morpho 
logical method This Prof Bower has followed with 
admirable persistency and foresight throughout a 
lifetime of active research That the results have 
fully justified the means cannot for a moment be 
doubted To arrive at a reasonable grouping of the 
ferns from the comparative study of their characters of 
form, structure, and reproduction has been the a\ owed 
aim of the author for many years That the meaning 
of the characters themselves expressed in form and 
structure still escapes us will be readily granted For 
many who have not followed his phvletic method, the 
absence of a final interpretation of structural 1 haracters 
may seem cause for delay in the acceptance of the 
relates e value of the characters discussed, and mdeed 
of any wide application of the conceptions of the 
relative pnmitiveness or advancedness at which the 
author has arrived Instinctively, one revolts against 
the idea that Khirs must be the expressions of relatively 
primitive characters, while scales, on the other hand, 
are indicative of advance, even though the author has 
conducted with consummate skill a special pleading of 
the case, supported on broad grounds by the illuminat- 
ing evidence of fossil-history That primitive ferns 
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were dominantly hairy is universally accepted on the 
fossil evidence itself, but that hamness m a living 
organism — which on other grounds is considered 
ad\ anced — may be viewed as a relatively primitive 
i haractcr seems unjustifiable, especially m the absence 
of any intimate understanding of the meaning of either 
hairiness or scalincss in any living fern 
The case is similar, and indeed must be so, with all 
the characters concerned, considered as they are by 
the author on the broad basis of structural comparison 
alone It is so, for example in the consideration of the 
vascular system of the axis, the venation of the leaf, 
and the gametophvtic generations , for although we are 
now in possession of the fullest knowledge of the 
distribution and structure of vascular tracts and of the 
organisation of the sexual generation of many ferns, we 
still know nothing of the meaning of conductive tissue 
in the ontogeny of any organism, or of the true values 
to lie assigned to the gametophvtes of any fern which 
may figure in a systematic discussion 
In the hands of a less skilful writer and pleader the 
conceptions of biological probability ” which underlie 
the author s treatment of structural characters might 
seem less alluring than they do in the pages of tlus 
volume Tht weikness of the morphological method 
lies indeed m its inherent inability to explain the 
characters considered It must always lie so, until 
a closer cti operation has ban secured ind persistent!) 
m untamed between morphological and physiological 
investigitors Its strength lies in the knowledge that 
for long it must remain the sole avenue to wide general 
isations on phyletic relationships lo its weaknesses 
and to the tentativ cness of the conclusions secured by 
morphological study alone, the author of this work is as 
fullv alive as is any student of phylogeny who would 
arrive, it some distant period, by physiological inquiry 
at a reasonable understanding of iny life process 
1 he verv doubts and fears which the consideration of 
this book must naturally arouse for those who have not 
employed the authors methods are however, integral 
parts of its puqiose We are on the ev e of new departures 
in morphological inquiry, in which a closer alliance 
between the pure physiologist and the morphologist 
will be sei ured It is good, then, to have this treatise at 
this time providing the sum of knowledge in a branch 
of biological science so admirably condensed and the 
philosophy which has grown with it so skilfully and so 
clearly presented The day of the formal morphologist 
is past the day of the causal morphologist is already 
with us It may yet be possible to present a work m 
which a chapter on “ the habit and habitat of ferns ” 
will form a satisfying conclusion to the treatise as a 
whole, for these are the expressions of the sum of the 
characters with which the author has dealt so ably 
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Whatever will be the fate of the classification which 
the second volume of this treatise is to provide, the 
present volume will stand as a classic in the presenta 
tion of the thought and work of a school of investigators 
who for a generation have made history m biological 
inquiry The pages of this book should be read and 
re read by every student of descent, and its matter 
will be undoubtedly considered as a statement of 
structural fact which has seldom been surpassed in the 
literature of the natural sciences for clarity and just 
judgment J McL T 

Our Bookshelf 

Contributions to Embryology Vol 14, Nos 65 71 
Publication No 277) Pp 11H 162 + 15 plates 
Washington ( amcgie Institution, 1922 ) 3 50 

dollars 

Amonc noteworthy papers on the development of the 
circulatory system by I D fongdon H H Woollard, 
Florence R Sabin, and others this volume contains 
an important contribution by Charles A Doan to the 
solution of the problem of the bone marrow circulation 
His method of investigation was general injection, under 
a pressure of 130 mm of mercury, with an Indian ink 
solution, of the vascular system of about forty pigeons 
Bv this means he claims to hive brought to light tht 
existent e of an extensive capillary plexus connecting the 
branches of the sinusoidal, venous elements, arranged 
in tufts whirh probiblv form the active functioning 
vascular bed of the hone mirrow 

It is suggested that the normal state of these blood 
channels, which must lie studied in hypoplastic 
marrows, is one of collapse This view the author 
correlates with his conclusion that the vascular system 
of the bone marrow is a dosed system and with 
Drinker s discriminating statement that red cells are 
apparently found outside the blood stream, and enter 
the moving current as a result of growth pressure, but 
that their extras ascular origin is not implied bv this 
presentation of the facts It is c lear that the capillary 
sy stem described would add to the endothelium of the 
larger vessels the amount represented in a close and 
extensive network throughout the marrow In the 
light of this Sabm s work on the origin of blood cells 
in tht chick embry o is reviewed The r enous sinusoid 
of the author s text arc the venous capillaries of most 
other writers There is much to recommend the new 
term Another point of interest is the authors 
description of the relation between the vessels of the 
marrow and those of the periosteum, and of the com 
pact tissue of the diaphysis 

Die Vegetation der Erde Herausgegeben von Prof A 
Tngler und Prof 0 Drude XV Die Pfiansmwell 
der bolunschen Anden und ihres osthchen Vorlande 
Von Prof Dr Th Herzog Pp vui + 258 (Leipzig 
W Engelmann, 1923 ) 27,000 marks 
The first part of the work under notice deals with tl e 
physical geography of Bolivia, a country comprising 
both high Andean tableland and moist tropical forests 
This is preceded by a short account of the various 
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botanical expeditions to Bolivia, one of the most 
important being that of Weddell, which led to the pub 
lication of his classical “ Chlons Andina ’ Dr Herzog 
has made two expeditions himself, and the book before 
us is largely based on his own extensive travels and 
observations 

Ihe second part is divided mto chapters dealing with 
the several groups and families of plants which com 
pnse the flora The characteristics of the formations 
are described and a brief account of the different ecu 
logical regions found on the west and east sides of the 
Cordillera and m the high Andes is also given 
In the third and largest pirt the types of vegetation 
and the history of the flora are more fully deilt with, 
and throughout the book there are numerous good text 
figures showing the different types of vegetation from 
the low lands of the Gran Chaco the eastern edge of 
the Cordillera the Savanna region of Santa Cruz de h 
Sierra and the vast high Andean region which has so 
remarkable a flora There is also a useful short chapter 
on the cultivated plants of Bolivia, and three vegetation 
maps and plans com lude the volume Throughout the 
book the author indicates the affinities of the flora to 
the floras of adjacent and distant countries 

(1) A Text Book of Dental Anatomy and Physiol >gy By 
John Humphreys and A W Wellings Pp vui + 
32 ^ (London E Arnold and Co 1923) i6r net 

(2) A Manual of Human Anatomy for Dental Students 
By R Bramble Green Pp M + 263 (London 
Benn Bros Ltd 1923 ) 18s not 

Within its necessary limitations, each of these books 
is adminble Hilf of (1) is devoted to comparative 
dental anatom> bung 1 well wntttn and straight 
forward at ount of an intricate subject which may be 
expected to contribute considerably to the education 
as well as the instruction of dentu students If it 
fails at all it is when too great a desire for the brief 
and definite leads to such statements as thit the 
adoption of the erect attitude led to the pcrfti ting of 
the hand that marvellous piece of mechanism by which 
man s progress became assured and in consequence of 
this came the increase in cranial cupauty and mtcl 
lectual development Such a statement moreover 
does not represent current views The less gencril 
matter is excellent 

(2) Mr Green has filled a gap in the series of text 
books Ills account of the salient features of human 
anatomy is well arranged and well illustrated and he 
has shown “great discretion m necessary omissions 
The ligaments called alar or check in the text are 
marked accessory m the corresponding figure 
but mistakes are few 

Die Pfeilgifte nach etgenen toxikologischen und ethno 
logtschen Untersuchungen Von L Lcwrn Pp xi + 
517 (Leipzig J A Barth, 1933) Grundzahl 
13 marks 

Dr Lkwin s monograph on arrow poisons is one which 
neither students of toxicology nor those who are inter 
ested m primitive science and methods of warfare and 
the chase can afford to neglect Its comprehensiveness 
and careful attention to minute detail arc such that it 
is not surprising to learn that it is the product of some 
thirty years study and research In an introductory 
chapter he surveys briefly the early me of jpoisoned 
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weapons, which were well known to the ancients and 
may, the author thinks, go back so far as late palteo 
lithic ttmes, if, that is his explanation of certain 
grooves in Magdaleman bone implements is correct 
He then goes on to describe in detail the various forms 
of poison both animal and vegetable in use m all parts 
of the world, including Europe m early histone times 
Not only does he deal with their preparation, but he 
also considers their chemical composition and gives the 
result of experimental observations of their effects and 
the length of time in which these effects are produced 
Special attention has been given to the well known 
Upas or Ipoh poison of the Indonesian area and the 
curare of South Amenca and m both rises interesting 
accounts of these poisons arc quoted from early 
travellers 

A Naturalist in Hindustan Bv R W G Hingston 
Pp 292 t- 10 plates (London H T and G 
Witherhy, 1923 ) i6f net 

Imbued with the spint of Fabre, and possessing much 
of his ingenuity and accuracy, Major Hingston gives a 
fiscmating account of some of the ants spiders and 
dung burying beetles that he has watched and sub 
jetted to vanous experiments m a small patch of jungle 
in the lyzabad district Of the many good things 
that he sets before us perhaps the most interesting are 
his observations on the power of communication with 
one another that is possessed b) ants, and on their 
sense of direction That an individual Phidole ant 
having found treasure afield is able on returning to the 
nest to send forth direct to the treasure and unescorted 
an army of its fellows, compels our wonder The 
author however shows convincingly by reference to 
other species how m all probability this imazing faculty 
has been evolved from very simple and perfectly 
intelligible beginnings —guidance of one follower by 
actual touch along the whole route is the starting point , 
progress tow aids the complex phenomenon exhibited 
bv Phidole depended on successive refinements of the 
olfactory sense That sense of direction is possessed 
seems proven by the experiments cited but it is 
quite inexplicable to us 

La Chimte et Itnduslrte Numcro special ipai 1923 
(LongrAs Exposition des combustibles liquides ) 
Pp 852+xcn (Pins 49 rue des Mathunns 1923) 
np 

La Societc de ( himie Industnelle organised m the 
month of Oc toller 1922 an International Congress on 
Liquid l uels, which appears to have fulfilled the objects 
of the Society A verv large number of scientific and 
practical problems due for solution, were discussed 
by the members of the Congress The results of their 
labours are seen in the 800 pages of this volume, 
which m effect becomes a text book illustrative of 
current procedure m the winning and in the utilisa 
tion of liquid fuels Much is said of the prospect of 
future supplies, but little can be known with certainty 
m view of the doubtful duration of the yield of known 
wells and the unknown possibility 0! the discovery of 
further oil fields So small an area of the world has 
yet been surveyed, and so little is known of the origin 
of the vanous oils, that the time is not yet npe for the 
formation of broad policies A watchful, waiting 
1 attitude is the only scientific one 
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Letters to the Editor 

[ The Editor dots not ko>d himself responsible for 
opinions expressed by his eorrtspontitnfs Neither 
1 m he undertake to return nor to correspond unth 
the writers of rejected manuscripts intended for 
ths or any other part of Naiurf No noti e is 
taken of anonymous communications ] 

Correlation of Upper Air Variables 

I do not ste that I rof Mohalanobis (Nature 
September i p 3 3) has gnen any good reason for 
the statement that the correlation coefficients that 
I h ive obtained from the English balloon ascents are 
to lie taken is the upper limit of whit is possible 
excepting that Capt Douglas working on a different 
system in one specific instance h is obtained a lower 
vtlue I freelv admit they may be wrong unless 
one has a very large sample one alw iys has to reckon 
with the casual error of a correlation coefficient but 
there seems no reason why I should not equally well 
accept Dr Chapin in s conclusion that they ire too 
low 

Taking Prof Mahalanobis s equation (1) (Memoirs 
of the Indian Meteorological Department vol xxiv 
pt 11 p 12) tnnsposmg it somewhat ami re 
irringmg we get the fdlowing expression for the 
correction for the observational errors 



where x and > denote the true departures from the 
mean *, and v t the observed departures and a and b 
the errors 

T ct us take the special c ise of the correlation 
between pressure and temperature it a fixed height 
between 4 and 8 kilometres Here r, , is equal to 
o 85 and the ratios s /s, and s t /s, are known to have 
a value of about 1 5 

Substituting approximate numerical values the 
correction is 

o 20(0 857.. 4 o 85r„ r„ r M ) (-004(085 r„) 

o<Mr„ r H )* 

Owing to its comparatively high numerical co 
efficient the first bracket is the important one and 
a negative correction requites that r„ and should 
be ncgitive and r„ and r u positive I can see no 
reason why the correl ition values should be an> thing 
but casual they will certunly be small Moreover 
x and y are positively and highly correlated and 
therefore r„ and r„ are likely to have the same 
sign so are t hM and r* hence it does not seem 
hkcl> that the term can Bupply a large correction 
either positu e or negative 

In the second bracket the coefficient r„ is certainly 
positive for the special case where a and b refer to 
the errors of temperature and pressure at about 6 
kilometres height Ihis is apparent because y, is 
calculated by I agrange s formula and a positive value 
of (a) increases the value of Vi and therefore increases 
(6) but the casual error of y , due to faulty calibration 
or incorrect working up will prevent the correlation 
between a and b being as high as o 85 and the term 
w51 be positive The third bracket is the square of 
a small quantity multiplied byo 02 and is insignificant 
Thus it appears probable that on the whole the com 
puted correlation coefficients are somewhat too low 
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There can be no reasonable doubt that the correla- 
tion between certain variables in the upper air is 
very high and any theory of the genesis of cyclones 
and anticyclones to be satisfactory most account for 
such correlation 

I should like to add that I have never thought 
that the seat of atmospheric disturbances w as in the 
stratosphere but since upper air observations have 
been available have held that the winds of the general 
circulation in the upper part of the troposphere are 
responsible for the formation and maintenance of 
cyclones l his fits in satisfactorily with tho known 
v inationB of temperature W II Dines 

Benson Wallingford Berks 


Greek Orthography in Scientific Names 
li is difficult as correspondents in Naiure have 
noted to preserve orthography in scientific names 
derived from the Greek A good example of the con 
fusion which has lieen allowed to become inevitable 
occurs m the similarity of the generic title of two very 
dissimilar shrubs Chtonanthut Vtrgtmca has been 
named from x*“» — snow — because of the masses of 
white blossom it bears at midsummer while Chtmon 
anthus fragrans flowering m midwinter ought to bo 
written Chetm nanthus from x c winter To 
each of these Greek generic names a I atin adjective 
has lx.cn ticked which serves to distinguish the 
species but mav offend the scholar 

HrRBERT Maxwell 

Monrcith Whauplull 

Wigtownshire N B 


X-Rays and Crystal Symmetry 
It has long been recognised that angular measure 
mcnls do not alwai carry one beyond 1 determination 
of the system and that other methods of investigation 
are needed if tht crystal is to be assigned to its class 
of symmetry But different methods do not always 
give the same result so that some principle of dis 
crimination has to be adopted In the past the 
principle universally applied lias been that of greatest 
common measure the crystal being correspondingly 
relegated to the highest class the symmetry of which 
is common to the various symmetries observed (m 
most cases this leads to the lower of two observed 
symmetries since the symmetry of one is generally 
wholly contained m that of the other) It must be 
noted that all class assignments are provisional and 
liable to modification (necessarily in the direction of 
lower symmetry) as new evidence is forthcoming 
The above symmetry has hitherto always been 
regarded as the true symmetry of the internal struc 
ture This view has been somewhat questioned by 
1 1 Wherry (Amer J Set 192a vol 4 p 237) and 
repudiated by R W G Wvckoff (tbui vol 3 
p 177 vol 4 p 469) It is much to be regretted 
that considerations of space prevent any discussion 
of Wherry s paper for it u in many ways suggestive 
1 he issue raised bv Wyckoff is however more clearly 
defined As a result of a renewed X ray examination 
of sal ammoniac he finds that there is no possible 
model which will simultaneously satisfy Ischermak s 
symmetry deduced from surface studies and the 
X ray data (a model can be found to agree with either 
of two higher symmetries the ambiguity arising from 
an impossibility of placing the hydrogen atoms on 
account of their small scattering power) This leads 
to an entirely new definition of symmetry as being 
that of the constituent parts (the atoms) as revealed 
by X rays The evidence of such surface phenomena 



October 6, 192 V! 


NA TURh 


503 


as face development etch figures and the like is 
discussed and finally dismissed as untrustworthy — 
apparently on the sole ground that some crystals are 
known to exhibit different geometrical symmetries 
when grown or dissolved under different conditions 

An examination of Wyckoff s and Tschermak 8 
papers would seem to leave no doubt concerning on 
actual clash between the two symmetries but as 
Wyckoff s explanation is quite unacceptable I woul 1 
discuss it here and add a few suggestions which may 
contribute towards an eventual solution to a problem 
of great complexity 

The question whether symmetry of structure (there 
is no other real symmetry) can be deduced from sur 
face observations revolves round the following typical 
case in which observations on etch figures can will be 
omitted for dissolution is the inverse of growth 
Among the faces exhibited by a certain orthorhombic 
substance are those of a right tetrahedron sometimes 
but not always accompanied by those of the corre 
lative left tetrahedron In the former case the 
symmetry appears to be holoaxial the crystal belong 
ing to the category of enantiomorphous figures 
while in the latter case the symmetry is apparently 
holohedral and the crystal is identical with its mirror 
image Even m the case of such apparently ambigu 
ous evidence the crystallographer believes he can 
determine the correct symmetry of structure 

In any crystal having the lower symmetry similar 
directions occur m sets of four geometrically expres 
sible as normals to a tetrahe Iron This otters a 
simple structural interpretation of the observed fact 
that if the conlitions at the surface are stitiblc 
for the appearance of one facet the other three 
are simultaneously developed In other wor Is the 
structure is controlling the surface But the con 
ditions may simultaneously be favourable for a reveal 
ment by the structure of another set of morphogent tic 
directions — with the production of the left tetrahe 
dron The definitive choice of the lower sym netry 
is still seen to afford a simple correlation between 
structure and surface Now consider the implic itiou 
of the selection of the higher symmetry demanding 
the structural subsistence of similar directions in 
groups of eight instead of four The sunulta leous 
appearance of the two tetrahtdra is accounts I for 
but not. the occasional development of the right 
tetrahedron alone (or alternatively of a left tetrahe 
dron alone if this over occurred) There is no longer 
any simple explanation for a tetrahedral development 
as opposed to a devtlopment of four facets at one en 1 
of the crystal (hemimorphic) or of three facets at one 
end and the fourth at the other The possibility of 
correlating form and structure vanishes just as utterly 
as if the crystal were bounded bv an irregular ot 
curved 'surface 

Now the above substance like thousands of others 
shows no trace of curvature but obeys Hauy s I aws of 
Symmetry and of Simple Multiple Intercepts Some 
crystals are however known which are partly bounded 
by plane and partly by curved faces and the question 
naturally arises whether such curved boundaries 
admit of a simple structural interpretation For 
tunately the invention of the two circle goniometer 
permits of the exact exploration of a curved surface 
and a recent observation in the Oxford laboratory may 
now be put on record A substance closely allied 
to the one already discussed in addition to plane facets 
of negligible symmetry import exhibits large curved 
tracts arranged tetrahedrally Moreover there are 
two kinds of crystal the curved tetrahedron of one 
being tiie mirror image of that of the other If the 
crystals were mixed together they could be separated 
bv hand It is evident that the apparently irregular 
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boundary of certain crystals is being reduced to the 
same rule of law and order as is obeyed by the plane 
faced crystals of the text books 

Such results as the foregoing are held by a growing 
body of X ray workers to have no exact structural 
implication being contaminated as it were by the 
non crystalline influence of the surrounding fusion 
solution or v ipour It therefore seems desirable to 
press the argument home into the structure Exactly 
seventy five years ago a young crystallographer was 
examining a problem that had long vexed several 
Academies of Science The prol lem had in fact been 
pronounced insoluble only three years previously 
but the tiny tetrahedral facets occasionally observed 
in certain crops of eryst i)s and not in others (a fact I 
know from experience) prove 1 sodium ammonium 

racemate to be an impostor bung in fact a 
conglomerate of d and l tartrates In this way 
Pasteur showed there is something of unimpeachable 
integrity on the surface of a crystal something 
which when properly interpreted can be made to found 
a new province of a science dealing with liquids and 
vapours 

But this is not all A later (as also an e irlier but 
forgotten) advance m the classification of crystals led 
to the recognition that out of thirty two cl isses of 
crystal symmetry there are eleven enantiomorphous 
classes namelv the isymmetnc class of the anorthic 
system the tartaric acid class of the monochmc the 
Pasteur class of the orthorhombic in 1 two classes in 
each of the rhombohcdral hex igonal tetragonal uid 
cubic systems It follows indubitably that every 
substance which is optically active m solution belongs 
to one of those classes Happily the most important 
systems statistically are the first three mentioned 
an 1 a recent count has shown that some 420 structures 
(an isomorphous group being regarded as one struc 
ture) representing 93 per cent of optically active 
substances on the crystallographic record are thus 
definitely known as to their class of symmetry There 
are possibly two thousand more lying indeterrmned 
in the specimen cupboards of the chemist for want of 
a crystallographer on the staff to examine them 
(I areuthebcalfy 1 would point out that Shearer s rule 
could well be tested by an X ray examination of those 
substances wluch in solution have a truly asymmetric 
configuration If for example the anorthic tetra 
hydrated acid strontium tartrate were found to 
contain more than one molecule to the unit of structure 
— or seignette salt more than four — the rule would be 


infringed ) 

Unfortunately the Pasteur gcnerolis ition is not 
applicable to all crystals so that a careful examination 
01 the surface eked out by a determination of certain 
physical properties is still demanded for the great 
majority of substances namely those inactive in 
solution and owing to a certain limitation those 
which are only active in the crystalline condition 

The above will perhaps be sufficient to show that 
sirface studies lead towards a real knowledge of 
crystal symmetry provided they are interpreted by 
the principle of greatest common measure In 
individual cases the knowledge may not be complete 
at the outset (every determination being in a sense 
provisional) It may have to be modified with 
accretion of evidence in which connexion it is a highly 
significant fact that whenever there has been such a 
modification in the past as a result of a study of such 
structure properties as pyro electricity or optical 
activity the modification has always been towards a 
lower symmetry 1 e towards a symmetry which 
experience proves might equally well have been offered 
(if only on one occasion) by the surface if the crystal 
had been grown or dissolved under a greater variety 
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of conditions On the other hand the symmetry 
demanded by the X ray work on sal ammoniac it. 
higher than that of the crystallographer It is 
therefore not the crystal symmetry (the complete 
physico chemical symmetry on which crystallography 
and its offshoot stereochemistry are based) but a 
pseudo symmetry i phenomenon with which the 
crystallographer is familiar in other connexions It 
may accordingly well be termed X ray symmetry 
in order to distinguish it from other pseudo sym 
metrics 

how wli itever may be the true cause of this X ray 
symmetry the explanation given by X ray workers 
is singul irly unconvincing So far from harmonising 
1 previously organised body of fact and interpret ition 
of proven worth with the new results the explanation 
relies wholly on the data obt lined from tne X ray 
tube and discounts the value of surface evidence 
almost on principle — for however ambiguous surface 
evidence ni iv be in certain crystals it cannot be fairly 
held to apply to sal immomac m which plane faces 
of growth the run of their stnations and the orients 
tion of etch figures all demand the same class of 
symmetry It is surely obvious that the re il i xnlana 
bon must take equal cognisance of all well established 
facts including those collected by the aid of the 
goniometer mu roscope polanmeter and last but not 
least the test tube all such facts lieing ipparently 
equally precious in this province of crystal symmetry 
The problem is to evaluate the results from all these 
instruments without unduly eltvating or depressing 
this or that section My own view is that the ultimate 
solution aw aits the discovery of a new method which 
shall tell us as much about the chemicil aspect of 
crystal structure as the X ray method does aliout its 
physical side Thus warned a reader will not expect 
too much from the following paragraphs 

As a preliminary it seems necessary to clear up a 
widespreid misapprehension concerning the results 
of X ray investigation It has not infrequently been 
stated that the recent work on org imc compounds has 
proved the existence of the molecule in the crystalline 
condition 1 do not know how this misapprehension 
arises for i perusal of Sir William Braggs origin il 
paper in this domain shows that the molecule is 
assumed as a working hypothesis The real position 
is th it the X ray method can sc in ely evtr be expected 
to prose moleculir structure It is now generilly 
accepted that the origin of X r lys (as also the seat of 
their diffraction) lies near the nucleus and not in the 
few peripheral valency electrons which provi le an 
occupibon for the chemist The X ny mtthod has 
the defect of its qn llities in revealing the atomic 
positions in a crystal it ignores the molecul it aspect 
completely In the case of naphthalene the method 
reveals the presence in the crystal of pockets each 
containing i mass of material having the composition 
C„H], (if anything then in this case it reveals poly 
mensed molecules) The interprt t ibon naturally 
takes a molecular form l>ec iusc any other would be 
chemically ibsurd but so far as anything of the 
nature of chemical bonds is concerned (or of a 
union of certain atoms into a molecule) it is relatively 
a waste of time to appeal to the X ny bulb I ne 
proper appeal is to the test tube 
A similar remark applies to the typical inorganic 
cise of sodium nitrate The crystal model of the 
X ny analyst allows an interpretation of a structure 
which has been electric illy resolved into sodium and 
nitrate ions But it might also be interpreted as a 
fine mixture of sodium nitrogen and oxgyen or even 
as an ionised sodium nitrite plus oxygen m which the 
latter strives after geometrical symmetry and succeeds 
There can of course be little doubt that we are dealing 
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with the first altcrnabve because it is possible to 
crystallise a solution to dryness and redissolve the 
salt without any appreciable evolution of nitrogen or 
formabon of mtnte It may be added that although 
ionisation of a crystal salt into electrolytic parts is 
extremely probable it has not yet been proved by 
the X ray method (Debye and Scherrer s work on 
lithium fluonde being generally held in particular by 
W L Bragg to be inconclusive) 

In this purely atomic reaction of molecular matter 
to X rays (proved to the hilt by the pioneering work 
of Barkla and later by Moseley) there would seem to 
lie a possibility of obtaining a higher symmetry than 
by the physico chemical method of surface studies 
The r 61 e played by the physicist s atom m his state 
ment of symmetry is that of a sphere This may l e 
true so f ir as X rays are concerned but scarcely of 
the crystal for vilency forces must be taken into 
account T he question therefore arises whether the 
replacement of a sphere by t humped surface (or 
alternatively stated whether a consideration of the 
movements of valency electrons) will serve to degrade 
the symmetry not merely of the individual atoms 
(as it must) but also of the structure as a whole (as 
it might) If this is foun 1 to be the case there is an 
obvious explanation of a pseudo symmetry obtain 
ible by the X ray method 
An examination of this problem shows that no 
lowering of symmeti y can rtsult from single v dencies 
(I have then no explanation to offer for sal 
ammoniac) bul with the double bond (the double 
sharing of electrons) which first becomes possible 
with a divalent atom the symmetry miy indeed 
be degraded always provi led that the atom occupies 
a specialised positu n in the structure it a 
position in which it may be the seat of centre sym 
metry or intercepted by a plane or axis of symmetry 
In a crystal of sodium m rate for example we have 
probably to deal with N i and NO, If the oxygen 
be monovalent or divalent with the double bond 


lying m the basal plane of the crystal the symmetry 
is still that of the atomic cry stal of the physicist but 
if the double bondb bt arranged in a manner suggested 
many years ago without any reference to X rays by 
J 1 Marsh and myself (J them hoc 1913 vol 103 
p 845) the NO, group acquires the symmetry of 
quartz and so docs the crystal as a whole (the now 

space group or point system being iedorov 

46 s Schoenflies l)f) Such a crystal would bo 
indistinguishable by the X ray method from the 
atomic crystal of the physicist but would presumably 
betray its lower symmetry when allowed to grow or 
dissolve m its solution A similar theoretical possi 
bility holds of course with the calcite group the extra 
electron given up by C 1 making up the corresponding 
deficiency in an atom of carbon is compared with an 
atom of nitrogen 

The real state of affairs is evidently not as described 
above for the svmmetry of the calcite group and of 
sodium nitrate is not that of the quartz class It 
does not necessarily follow however that the crystal 
is exactly as it has been left by X ray workers It 
may be a racemic substance consisting of alter 
nate basal strata of d and l carbonate or nitrate 
groups mterlaminated by charged calcium or sodium 
atoms 1 xamination of the new model shows such 
a crystal to have both the correct symmetry and the 
same space group as the purely atomic model (fredorov 

47 h Schoenflies D,/) but with a crystallographic 
vertical translation equal to twice the old value 
hrom the X ray point of view however the vertical 
translation would be as before for X rays would 
scarcely appreciate the fact that they are dealing with 
enantiomorphous groups of valency electrons The 
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case is not analogous to racemic acid for there is no 
enan tiomorphiam of the grossly material nuclei or 
inner swarm s of electrons 

It need scarcely be added that the optically active 
sodium chlorate (or bromate) follows the above 
scheme and is m agreement with recent X ray i tonne 
models The instantaneous racemisation on dis 
solution may well be attributed to the delicate nature 
of a purely electronic type of enan tiomorphiam 
The above suggestions are possibly open to the 
objection that they are too elusive to be put to an 
experimental test This leads me to suggest material 
for future investigation which may help towarls a 
decision The rhombohedral dithionates of calcium 
strontium and lead are usually quoted as having 
four molecules of water of crystallisation thus 
PbS.O, 4H,0 If this is really true it would seem 
to follow that the crystal unit must contain six if not 
twelve or even twenty four molecules of the salt and 
that no successful elucidation is to be expected with 
present day X ray technique But a rhombohedral 
crystal with four instead of three or six molecules of 
water almost amounts to a contradiction in terms 
and the early analyses of these salts (ignition to an 
anhydrous sulphate) arc perhaps not conclusive A 
particularly simple crystal structure is consistent with 
a hexabydrated salt In fact any eventual proof of a 
four unit cell would determine the water content as 
securely as a chemical analysis It is therefore con 
ceivable that the structure is modelled on the calcite 
pattern (four molecules to the Bragg unit) according 
to the following scheme 

[ 6 H, 01 Pb'- + O.S SO, [ 6 H, 0 ]Pb + + 

and that we shall have an X ray pseudo svm 
metry the atomic assemblage appearing to have the 
symmetry of calcite while the crystal structure has 
the symmetry of quartz (the crystals are optically 
active but not the solution) The rhombohedral 
(or hexagonal ’) anhydrous potassium salt may 
perhaps follow similar lines but the crystallogr iphy 
is somewhat obscure 

No good purpose would be serve 1 by following out 
the consequences of a deformation of the RO, gro ip 
into lower systems of crystalhs ition Nor need the 
case of an RO, group be discussed as it does not set in 
to offer any likelihood of pseudo symmetry 

As previously indicated there is no such possibility 
of pseudo symmetry as the above when no atom ion 
or molecule occupies a specialised position m the 
structure None is therefore to be expected in any of 
the 420 optically ictive structures previously men 
lioned In theory then we have here another 
possible way of testing the above suggestu ns but 
practical considerations unfortun itely rule out any 
likelihood \h at the X ray analyst will be able to 
determine any kind of symmetry in such compile ited 
compounds in the present generation In Astbury s 
recent investigation of tartanc acid the symmetry 
had perforce to lie assumed 
The only other possibility that has occurred to mo 
is that the arrangement of the internal electrons (as 
opposed to the chemical electrons) may affect crystal 
symmetry but as it is difficult to see how this could 
have any physico chemical manifestation at the 
crystal surface it has not been further examined 
In conclusion it will be realised that the work on 
sal ammoniac may represent a turning point m the 
history of the X ray method for no matter whether 
X ray symmetry beheld to be a pseudo symmetry or a 
true symmetry the practical consequences are the 
same As emphasised by Wyckoff the X ray analyst 
must henceforth look upon crystal symmetry with 
suspicion and not be lea astray at the outset of his 
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interpretation Unfortunately this leaves him m the 
air so far as symmetry is concerned and implies a re 
vision of many past models 1 he symmetry of calcite 
for example from the X ray point of view is not 
necessarily the symmetry of Hauv To the crystallo 
gTapher it will remain so until such time as new 
evidence shall demand a lower symmetry 

The following summary may be useful Each 
crystal has a definite symmetry — that of a structure 
of a physico chemical order of complexity At the 
present time the only way to determine this symmetry 
is to study the surface or make use of such a generalisa 
tion as the Pasteur principle which has established 
itself on a permanent foundation Any higher syra 
metnes are pseudo symmetries an 1 have their origin 
in a suppression of certain determinants A notable 
example is X ray symmetry for it is compulsorily 
based on an atomic conception of crystal structure 
and not on the molecular basis demanded by a wealth 
of chemical facts An attempt is made to bridge the 
gulf between X ray symmetry and crystal symmetry 
but it is felt that the real solution is not yet in sight 
owing mainly to the lack of a general chemical method 
of investigating crystal structure in situ 

IV Barker 

University Museum Oxford 
September 8 


Some Curious Numerical Relations 

In the aurse of a senes of computations it was 
noticed that the ratio of the numerical values of the 
f (lowing pairs of quantities is in each case an integral 
power of ten This cunous relation is so surprisingly 
exact that it seems worthy of record 

(A/ »)* 1 08806 x 10 “ erg* se * 

t*/K, 1 08S04 x xo “ erg cm es 

e 4 774 x 1 > “ es 
h/k 4 777 10 11 sec deg 

m, 8 9991 x 10 " gin 
<•*-89916 xio*® cm* sec * 

r 1 5 30507 x 10 • cm 
e/m, 5 30500 x 10" es gm * 

The symbol e has been use 1 to den te the electro 
static unit of charge r 1 the radi is of the first Bohr ring 
in 1 ydrogen K 0 the dielectric constant of a v icuum 
/ the gas constant per mcleculc the otler symbols 
1 ave their usual significance l he values that served 
as the basis of the computation verc those just given 
for e/m, an 1 c and the following A 6 554 x 10 *' 
erg see the fara liy 18 9365 x io M cs per equiv alent 
the volume of one gram molecule of ideal gas at o° C 
ind ono at in lard at nosphere 234115 cm* per 
mole an 1 o C 273 1° K 

N Frnj sr Dorsey 

1410 H Street N W 
Washington D L 


Lichens and their Action on the Glasa and 
Leadings of Church Windows 
I have read with great interest tho paper by Dr 
Fthei Mellor m Natcrc of August 25 and I should 
like to refer to one or two points 
The paper gives the general impression that the 
decay of ancient stained glass is produced by the 
action of lichens This has frequently been suggested 
but surely the reverse is the case— the decay of the 
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glass is not due to the presence of lichens but the 
undoubted growth of lichens on it is due to and 
subsequent to the glass being decayed 
Ihe immediate cause of decay and the formation 
of the characteristic pit holes is surely due to chemical 
and physical decomposition and it is only when the 
glass is in an advanced state of decay that the lichens 
find in the disintegrated glass accumulated m the 

r ts a soil suitable for their growth (For details 
would refer to an article m Nature of May 2 1907 ) 
One finds in fact that the degree and character 
of the corrosion is determined by the chemical 
composition of the glass The statement that the 
glass of tiie twelfth to the fifteenth century shows 
a slower rate of alteration than that used later needs 
some modification The glass of the twelfth century 
was of good quality and shows little decay but there 
was steady deterioration from the thirteenth to the 
beginning of the fifteenth century the glass of this 
latter period shows the most pronounced decay 
After this time the composition of the glass in general 
steadily improved 

The point 1 would particularly challenge however 
is the suggestion that windows should be treated with 
a liquii mastic to j revent the growth of lichens 
I am not quite sure if this is intended to apply to 
new or old windows If the latter surely the reme ly 
is a thousand times worse than the disease If the 
former I suggest that the proper way to prevent 
the growth of lichens is to prevent the decay of the 
glass which enables them to gam a foothold That 
can be done only by ensuring that glass of a com 
position which ensures durability is used in new 
wmdows As a matter of fact the glass used nowadays 
as a rule leaves little to be desired m this respect 
One further point occurs to me I have made 
many analyses of medieval stained glass and I 
invariably find phosphates as a constituent — 
particularly in glass of the fourteenth century As 
the glass decays this would presumably be deposited 
as calcium phosphate in the corrosion pits Would 
this encourage the subsequent growth of lichens and 
account in some measure for the prolific flora described 
by Dr Mellor > NoEl Heaton 

81 Queen Victoria Street E C 4 
August 29 


The only modification I can make with regard to 
the glass of the twelfth to the fifteenth centuries is 
that certain glass of the twelfth century is immune 
but is this not to some extent true 01 the glass of 
each century ? It is reassuring to be told that 

the glass used nowadays as a rule leaves little to 
be desired as regards durability when one knows 
that certain stained glass of so recent a date as the 
second half of the nineteenth century shows an 
advanced state of corrosion In this case lichens 
have apparently played no part 

The quality of the glass is undoubtedly a factor of 
great importance in ensuring its durability but it 
cannot prevent the growth of lichens as some of 
these plants find a suitable substratum on the smooth 
unaltered surface of the glass The application of a 
liquid mastic to exclude the lichen spores is intended 
for those wmdows difficult of access for cleaning 
purposes What can be the objection to its nse on 
old glass and not on new ? The suggestion is not 
my own it finds favour with one who has more than 
forty years experience m the art of stained glass 
medieval and modern and has the keenest appreaa 
tion of aesthetic value 

It may be mentioned that the destructive effect 
of lichens on their substratum is remarkably evident 
on the marble statues at \ ersailles — some eighteen 


_ _ .... ji its 

popular or pathological sense ? It la to my mind as 
wrongly used in connexion with the corroded glass 
as it would be if applied to the weathering and 
disintegration of rocks 

Through the courtesy of Mr J A Knowles of 
York I have had access to Mr Knowles s own work 
and once more read Mr Nod Heatons papers on 
the composition and decay of glass I see no in 
consistency betwee these papers and my article 
in Nature of August 25 E Mellor 

University College Reading 
September 1 5 


The article referred to by Mr Noel Heaton 
describes the results of one of several possible lrnes 
of research it shows that lichens accelerate the 
chemical change of the glass and lead an 1 exert a 
mechanical action on the altered glass 
Certain species of lichen ore found only on un 
altered glass they do not persist and on disappearing 
leave a roughened surface conformable to their own 
shape On deeply corroded glass lichen debris not 
the plant is the more frequent Lichen physiology 
is a controversial subject but the probability is that 
neither the calcium phosphate nor the soil 
mentioned by Mr Heaton accounts for the flora 
References to the presence of three species of lichen 
on the wmdows of two churches are made by Fnes 
and Nylander and reproduced by a few lichenologues 
there has been to my knowledge no scientific 
investigation of the lichen flora on church wmdows 
or of its relation to the deterioration of glass until 
three years ago when the research was undertaken 
at the Sorbonne I cannot therefore appreciate Mr 
Heatons statement that it has frequently been 
suggested that the decay of ancient stained glass 
is produced by the action of lichens I am now 
ever open to correction if Mr Heaton will give the 
authority for his statement 
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The statement that Azilian painted pebbles do 
not occur further north than Bade was made by me 
m a review appeanng m Nature August 25 p 
276 It has been challenged and the so called 
painted pebbles found by Sir F Tress Barry on the 
N E coast of Scotland recalled These interesting 
objects cannot however be referred to the Azilian 
culture and this for two reasons namely 

(1) They were found m connexion with and m the 
precincts of Broch buildings admittedly from their 
archaeological and faunal content of much later date 
It has been suggested that the Broch had been con 
structed on an older Azilian settlement but this idea 
is vetoed by 

(2) When the actual objects are seen and handled 
it is found they m no respect resemble the Azilian 

Prof H Br ’ ' 


mens I may add that I also came to the same 
conclusion when I saw and handled the stones 
However it need not be added that the above in 
no way detracts from the interest of these queer 
objects from the Broch and the problem of their 
meaning and object still remains unsolved 
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Science and Progress m Australia . 1 

By Sir David Okme Hasson, K B E , F R S , Professor of Chemistry, University of Melbourne. 


A N underlying motive of all international con- 
ferences is to contribute something towards 
that mutual understanding — that sympathy — which 
alone can preserve the peace of nations , but each has 
also its own specific work to do The task of the Pan 
Pacific Science Congress is to discuss those scientific 
problems which are of special interest m the Pacific 
area, to direct attention to them and to lay plans for 
future research It is hoped that all the participating 
countries may benefit , but I think there are two good 
reasons why Australia may look to profit most In the 
first place it is here that the Congress meets and here, 
therefore, that its deliberatons will attract most 
attention from the public and those higher authorities 
that have it in their power to aid or discourage any to 
operative ventures for the public good In the second 
place, Australia, m respect to scientific effort, has more 
to learn from the older and greater nations — from the 
Mother Country, from America, from Japan, from 
Holland — than they have to learn from her 
This island continent is as large as the United States 
but has a population only about one-twentieth as great 
It is a continent of huge distances and vast empty 
spaces, held by a people of nearly pure British stock 
who would not run two persons to the square mile if 
evenly distributed over its surface Collected on and 
near its coastal fringe, they have done much to open 
up the resources of the land and have learnt much 
about its difficulties To carry on the work towards 
complete development, overcoming obstacles and 
gradually increasing the area of settlement, is the proud 
ambition voiced in the nation s motto “ Advance 
Australia ’ Progress, full utilisation of the great land 
we occupy, is a duty we owe to ourselves , but clearly 
our obligation is even more binding as trustees for the 
world, present and future 

Many things are needed to ensure successful progress 
— the triumphant fulfilment of Australia’s destmy 
Statesmanship of course , but as to that we may have 
faith and confidence Man power — a vast increase of 
population, and towards that end even now the 
efforts of -our rulers here and m Britain are turned, 
utilising and directing hither the migration wave from 
an overcrowded land where food is scarce a movement 
which haf Arisen since the War and recalls the greater 
hunger migrations that went to make history when the 
world was young But apart from these there is a 
need as pressing, as fundamental, though I think it is 
not so generally recognised of the people 1 hat is the 
need of science 

Science is nothing more nor less than the knowledge 
and understanding of Nature’s laws lo a law of 
Nature there can be no exception The apparently 
abnormal is seen to be normal when the laws at work 
are better understood There is no happening m the 
Universe except m conformity with natural law No 
human act can successfully run counter to it Any 
such attempt is foredoomed to failure Man cannot 
“ fight Nature ” , he can but utilise its law-governed 

> Prom tb. pmUentUl addnm delivered to the Seoopd Pen PadAo 
Sdenoe Contra* at Melboame on Aafuet 13 ‘ 
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processes, profiting by the result There is, indeed, 
no true distinction between what we call “ artificial ” 
(man made) and “ natural ” (Nature made) An arti- 
ficial ruby is either not a ruby at all, and therefore mis- 
named, or it is the outcome of Nature’s edict that 
certain substances, raised to a certain temperature, 
will fuse, and, on cooling, will crystallise in a certain 
manner All that the artificer has done is to gather 
the right materials and to adjust the environment to 
the necessary temperatures , and, for this last purpose, 
he has but utilised Nature’s infallible laws of chemical 
combination and of energy His ruby is., m truth, as 
much a natural product as those man finds ready made 
m the earth Let me ate a more important case 
Sir Ernest Rutherford is commonly said to have caused 
the artificial disintegration of certain of the lighter 
atoms, such as those of nitrogen, and their partial 
transmutation into hydrogen atoms He is said to 
have done this by bombarding them with swiftly 
moving alpha particles emitted by radio active material 
The farts are true but the common mode of stating 
them is misleading Not Rutherford, but Nature, did 
the work , not Rutherford, but Nature caused the 
result Neither the work nor the result was new 
What Rutherford did was to arrange the environment 
so as to render detection of the phenomena possible , 
then to observe and then to interpret Nature s deeds 
Radium and other radio active matter have been 
shooting out swift-movmg alpha particles, and these 
have been bombarding other atoms and causing occa- 
sional transmutations, since time was young , only we 
did not know of it until recently Rutherford’s dis- 
covery is one of the most important events in the 
history of science, and none but a man with genius 
such as his for searching Nature s secrets could have 
made it We owe to him many other discoveries of 
first rate importance and surpassing mterest , but even 
he can do no more than study Nature, follow out her 
processes, and eluadale her laws 

In more obviously utilitarian fields the same story 
must be told The sheep breeder who gradually and 
patiently improves the quality or the quantity of his 
wool and thus raises the value of his flock is not the 
main agent m the process He merely acts as Nature’s 
henchman and her immutable laws of heredity do the 
rest So it is with the cultivator of improved varieties 
of wheat — rust resisting or what not — or of varieties 
of beet that provide a greatly enhanced yield of sugar 

Is all this a mere truism > I thmk not , for there 
are many signs that mankind at large does not yet 
realise that everything that happens in this universe is 
the result of the working of natural laws and that the 
best that man can do is to study them and turn the 
knowledge of them to his profit One is tempted here 
to ask the old question how many utterly futile man- 
made laws have been passed by parliaments, fore- 
doomed to become dead letters or to be rescinded, 
because they tried to run counter to the complex and 
incompletely understood natural laws of economics or 
social sqence ? 

But, if the principle I have enunciated be a truism, 
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so much the better for so much the more readily will 
it be conceded that a nation s progress is dependent on 
its understanding of Nature s laws This is science 
and so much more readily will Australia realise that 
science is as essential as statesmanship and man power 
if she is to achieve greatness 

Science of course is too vast a study for any but 
those who give their lives to it to make much headway 
and even these rarely tan specialise in more than one of 
its many branches Nature it is true is one and m 
divisible but her work is infinite The more we leam 
of her the more we realise her unity but the more 
we are forced for our own sakes to subdivide and 
clas lfy science The most learned in any branch 
are it best but amateurs in any other A nation 
therefore needing science must make liberal provision 
for the highest training in all its branches and must 
moreover see to it that the resulting skill and knowledge 
are fully utilised for the public good 

Nature being infinite it stands to reason that what 
man already knows of her — the science of to day — is 
but a fraction of what man may come to know — the 
science of the future Yet this small fraction is in 
itself stupendous In modem times since man learnt 
how best to seek new knowledge all the great nations 
of the earth have contributed and as science grew its 
rate of growth became accelerated Now not a day 
passes without additions to e\ery branch Scientific 
education then must be equipped to deal adequately 
with all this accumulated mass of knowledge but the 
universities if equipped to do no more will fail m their 
task of training competent men of science to sene their 
country s needs and that country will fill in its duty 
to the world — tht duty of contributing by research to 
the growth of nitural knowledge lhc science of to 
day cannot be divorced from the sutnee of to morrow 
the power to make ntw knowledge is both the final 
test and the rew ird of a scicntifi education 

The familiar distinction between pure research 
and ipplied reseir h is justified m this — that 
while there is n real differen c in the methods employ td 
and one may require is mu h skill ind knowledge 
as the ther tl t ums fr m first to list ar t scntially 
different The aim if any pure restir h is nothing 
more nor less than to add sc mething new to natural 
knowledge in 1 chosen field lhc imestigit rs 
reward is the j >\ if dis ovtrv ff e i m of any applied 
research is ti s lie a parti ular problem the successful 
solution of whi h promises results of direct utility to 
man and is there! re if markctaVle \ due It may be 
that the investi,, it r himself d cs not reap this t ingiblc 
reward it may cien 1 e that 1 e is content to let it go 
to othei s but m any isc hi t isk is that of the Ire isurc 
seeker If he find thit the expected tre isurc dots not 
lie whe rc l c hope 1 to find it he m ly follow up any 
other likely clue to its whereabouts but may not turn 
aside tempted by mere glimpses of an unknown Imd 
It is true that exploratnn there might possibly lead to 
valuable discoveries but that is mere conjecture 
his immediate task is to unearth the treasure he went 
out to seek 

Such definitely utilitarian research should require 
but little advocacy for it should appeal strongly even 
to the unscientific Any one can understand some 
thing of the valuable results that would follow from the 
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discovery of a new and successful treatment of a 
disease nfc among men or flocks and herds of a method 
of eradicating a vegetable pest or a parasite destructive 
of cultivated crops of an improved process of ore 
treatment or of metallurgical work or of the utilisation 
of some waste product of a manufacture But not 
everybody can realise that all such discoveries have 
their foundation in pure research that the successful 
quest of the obviously useful is merely the last stage 
of an intricate senes of scientific investigations to 
which many workers have contnbuted — mostly work 
mg with the sole object of adding something to natural 
knowledge Those acquainted with the history of 
scientific discovery and invention know that this is 
true They know moreoser that no genuine new 
knowledge can properly be stigmatised as useless or 
merely academic however remote from utility it 
may at first appear for sooner or later it will be 
found as an essential link m the chain of truths that 
leads to a valuable conclusion 
When in 1895 Sir Willnm Ramsay separated small 
quantities of a gas from the rare mineral cleveite and 
identified its spectrum with that of Lockyer and 
Frankland s constituent of the sun s atmosphere 
helium the discovery was full of academic interest but 
certainly did not promise to be useful On the purely 
scientific side the expectations have been far more 
than realised for this helium element since its disrovery 
m terrestrial matter lias been linked up with all that 
earlier and later knowledge that has culminated in the 
proof of the electrical constitution of material atoms 
or the fundamental identity of matter and electricity 
— probably the most far reaching scientific advance 
within our memory But on the utilitarian side what 
could offer less promise of practical application than a 
gaseous element not only scarce and costly but also 
ihsc lutely inert and incapable of forming chemical 
compounds ? Yet it was this very inactivity that soon 
found for it an important use and market value For 
next to hydrogen helium is by far the lightest of all 
gases and being inert ind therefore totally incom 
bustiblc it is a safe gas with winch to inflate balloons 
md airships while hydrogen emphatically is not 
lhc scarcity of supply was overcome when research 
showed it to be present in small proportions in several 
natural gas springs in \men a and methods were 
devised for sepirating it from its companion gases in 
a pure state In parenthesis it may be said that the 
solution of this pr iblem of its separation were we to follow 
it out in detail woe Id itself be seen to have lieen rendered 
possible 1 y a chain of earlier pure researches on the 
phy 1 of the gaseous state When war tndtd m 1918 
large juantitics of pure helium compressed in drums 
were ready in \merica for shipment to Lurope to be 
used in war balloons and air ships This was but 
twenty three years afttr Ramsay s academic dis 
covery of the apparently useless element m terrestrial 
minerals and half a century after the first observation 
of it is a line m the spertrum of the sun s chromosphere 
The armistice came too soon for it to play its destined 
part m war but the ideal inflater of lighter than air 
vessels still meets a want in times of peace and helium 
is now being prepared and stored in quantity in the 
United States where I understand the use of any other 
gas for this purpose is prohibited by law 
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Such examples of the complete dependence of 
practical science on pure research and of the utter 
falseness of the idea that any genume contribution to 
natural knowledge can be inherently and permanently 
devoid of utility could be multiplied indefinitely 
Any nation therefore which aims at progress must 
for its own sake foster to the utmost of its ability 
scientific education and both pure and applied research 
If further reason and perhaps a higher reason be 
wanted no civilised nation stands alone each owes 
a duty to the others to do its share in the work that 
is essential for the world s intellectual and m iterial — 
aye and moral — progress — the making of new know 
ledge of Nature s eternal truths Nothing but extreme 
poverty >r youthful irresponsibility could excuse a 
nation which shirkmg this sacred duty elected 
selfishly to profit only by foreign made science and 
nothing is more certain than that it would profit 
not at all for it would fail through sheer mabilitv to 
understand 

That of course is far from being the ase with 
Australia Young though our nation is it is not so 
very poor and it certainly is not irresponsible To 
make progress for itself and for the world is Australia s 
just ambiti n and it has done mu h already to pros e 
that it does p irtly recognise the imp irtance and the 
power of s len e b ich State has its University and 
each University seeks within its somewhit narrow 
me ins to e\ cl on its s lencc side We have our Roy al 
Societies and then of m >rc speci ilised ty pe our more 
pnpulir \istralisicn Assocntion for the Advance 
me nt of S lcnce and if more recent birth but we hope 
with a grevt future lieforc it the Australian Natl in al 
Research ( uncil will important intematiinal con 
nexions 1 ath State Government maintains its own 
scientific a tivities particularly in connexi n with 
a ft ricultirc ind mining The Government of the 
Comm mwealth does much for public health and for 
meteorology ind quite recently it his undertaken to 
build c juip ind maintain a Solar Physics Ob ervatorv 
— a very important contribution to mtemati mal 
research Our Governments indeed both bcderal and 
State have given many pre ofs that they appreciate the 
value of intern iti mal co operation in scientific work 
But democratic governments an never go very far 
ahead of public opinion and our Australian people h iv t 
given no sign as yet of a general understanding <1 
what science can do for them or of an urgent desire 
to put it tothe test 

llere as elsewhere there was some war time awaken 
ing to the potency of applied research It resulted 
in 1915 in the adoption by the Commonwealth Crovcm 
ment of an ambitious scheme for the formation of an 
Institute of Science and Industry with a statutory 
constitution and with ample means for carrying out 
investigations over the wide field of Australia s pnmiry 
and secondary mdustnes Pending the passing of the 
necessary Act of Parliament the sclieme was nursed 
for some four years by a body of voluntary workers 
who tned to make up in enthusiism what they lacked 
in financ lal means to success 1 hat Institute now has 
its statutory constitution its powers its director and 
its office staff but it has never yet been given the 
promised means to build the laboratories or appoint 
the skilled investigators essential to its propfer work 
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War tune awakening was but temporary It happens 
that I have a personal knowledge of the history of 
that adventure and of the difficulties put in its way 
by unlooked for opposition and growing indifference 
in Parliament ana elsewhere That experience has 
convinced me that the Australian public is still largely 
blind to its own interests and its duty Time ana 
education will bring improvement \11 that has yet 
been done is but a beginning holdmg out hope of 
greater achievement in the future Tor real progress 
Australia needs a great deal more science even as she 
needs more men and women 
Let me cite briefly a few of those typical scientific 
problems >f a practical kind which have interested 
the Commonwealth Institute Few of them are 
pt uliar to Australia Most have their counterpart 
in other countries and there is none in which we tan 
not benefit from the experience of one or more of the 
c untnes in the Pacific area 

1 he settlement of people on the land the spread of 
pastor il industry and of agriculture arc seriously 
htmpercd by the aggressive character of many vege 
tal le pests of foreign origin One of these the prickly 
piar is estimated to be now in occupation of some 
24 milli n acres of Australian soil mainly in Queens 
lind and to be spreading at the rate of one million 
a res a year Australia indeed rwns a much larger 
irra under pnckly pear than its tctil area under 
ultivation and there are parts of Queensland so 
densely covered with this pest tl at surveys wanted 
for a railway ixtcnsion scheme could not be earned 
tl n igh it Destruction by mechani al means or by 
p isons has been found tx> costly for general use 
bit the bnlogical method of attack holds out more 
hope I lus is based on the fact that the pnckly pear 
is well as other pests has been introduced without 
those natural enemies mstet or fungoid which keep 
it in heck in its native haunts By importing them 
we n lght eventually re establish the balance of Nature 
01 viously nc such action can be taktn without proof 
that it is fret from nsk to crc ps or pasture and this 
m ins prolonged rcscar h 1 y experts Seme definite 
pr „ress has already l>een made in this direction but 
mi ch more work is wanted 

I he cattle industry is beset by many ailments 
which in the aggregate cost \ustriha millions of 
pounds per annum The cattle tick with the related 
tick fever is responsible for untold d image direct 
and indirect Similarly in sheep country the blow 
fly pest causes enormous loss especially in some 
seasons All these and many other ills are or should 
be curable and real success with any one of them 
wiuld recoup Australia for all it is likely to spend on 
science but nothing can be hoped tor without ex 
tensive and systematically organised research 
In quite another field large progress has already 
been made which however should but sene as a 
stimulus to further work I refer to the mere ase of 
our harvests and the extension of the area available 
for cultivation by the selection and breeding of new 
vincties of plants better adapted to local conditions 
Agn ultural experts tell us that an increase of one 
bushel per acre in the average yield of wheat would 
represent a gam of 2 200 000 1 while any onsiderable 
extension of the wheat belt in average breadth by 
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the introduction of more drought resistant varieties 
would enormously increase the nation s wealth 

Our forests so uniquely Australian offer problems 
which cry loudly for systematic scientific work far 
too little attention having been paid to some of them 
in the past The admirable pioneer labours of von 
Mueller and of Baker and Smith have opened up an 
almost limitless fitld m the investigation of the char 
actors and the chemistry of our forest trees Gosely 
related is the prattical problem of the development of 
forest product industries Those who have to do with 
the timber industry know how much remains to be 
done m the systemati study of the character of the 
timliers their exact classification and the methods of 
easonmg and of preservation All this is apart from 
though related to the problem of forestry proper 
that is the de\ clopment of a complete organisation 
scientifically eontrcllcd for the care and upkeep of 
the forests which — though wantonly destroyed in the 
past — may still be one of the n ition s great assets 

The thorough investigation of Australian clays with 
the view of the development of a ceramic industry 
employing native mitenil is another example of 
whit may be done hy applied science in the future 
and here again some noted advance h u> ilready been 
made Ly the Commonweilth Institute though it has 
been compelled to restrict its field of work 

There are tasks ahead however of perhaps mere 
fundamental importance than any of these in con 
nexion with the development of our country s resources 
and the settlement of population— tasks moreover 
called for by our obligation to contnbute in our own 
area to man s knowledge of the earth on which he lives 
I refer to the need of much more extensive detailed 
and sy tematically irgamsed topographical and geo 
logical surveys than any us yet provided for Suth 
work would seem t require a definite scheme of 
co operation between the 1 ederal uid State Govern 
ments and the institution of permanent scientific 
services 

In Pipua and still mire in tie Mandate Territory 
of New Guinea there is urgent need for systematic 
s( lentific w irk both for utilitan in reasons and 1 ec luse 
the unknown wherever it exists mes loudly for 
intelligent mvcstig ition I here are not miny parts 
i f this earth s s irface tl at remain to day so unexplored 
as d es much of the mteru r of New Guinea or which 
hold ut o mu h promise of reward to the topographer 
the geol gist the chemist the hotmist the z k> 1( gist 
and the anthr pologist The services of ill these arc 
needed as regul ir adjuncts to the civil administration 
fhe w irk si ould nit hi left to the casual efforts of 
individ lal entli lsiasts i r of occasional scientific expedi 


tions, often privately financed and undertaken more 
in the spirit of adventure than of true research It 
needs highly trained men and systematic organisation 
Most pressing of all is the need of skilled ethnological 
work — the study of the natives their beliefs thoughts 
languages customs, and mode of life while yet it is 
possible for it can be but a little while before they 
become sophisticated — I had almost said degraded — 
by contact with white man 

Australia lias voluntarily undertaken a difficult task 
and a great responsibility m New Gumea and the 
adjacent islands Its position there is that of a public 
trustee Surely its most urgent duty is to make full 
provision for the scientific study of the land itself its 
inhabitants and all that it contains How else can 
it hope to succeed ? How else to discharge its obliga 
tion fully to mankind ? Pioneering work has been 
done in the past by specialists some of them leaders 
of the highest repute but the time has surely come 
for systematic co operative and government supported 
effort 

rhereis then reason to hope that the public demand 
for science in Australia will grow— that it has a great 
future before it In building up that future on the 
foundations already laid the Australian people must 
look for guidance and example to the greater and 
older nations of the earth In this as m all things 
we turn first to that Mother Country which we still 
call Home Hiere the Royal Society pioneer among 
national academies of science has taught and practised 
the true gospel of the pursuit of natural knowledge for 
a(o years and many younger research associations 
have gamed world wide repute There also the 
cause of applied science has gained steadily in recent 
times and is now represented by a powerful Depart 
ment of Scientific and Industrial Research and by 
suih highly endowtd institutions as the National 
Physical Laboratory We look also to America where 
the organisation and endowment of scientific work 
are now on a scale that arouses universal admiration 
not unmixtd with envy There 1 ederal and State 
authorities great manufacturing firms and wealthy 
citizens seem to vie with one another in promoting 
education and research knowing that thus the great 
ness of their country will be yet increased We look 
to Japan — that wonderland which in so short a span 
of veirs has made for itself in scienie as m all ways 
an honoured place among the great nations We look 
to Holland inuent centre of learning and of mantime 
discovery famous m the history of the Pacific and to 
its splendid colonies m our tropic seas for both 
Motherland and colonies are known throughout the 
world ft r what they have done and are doing for science 


Science and the Agricultural Crisis 1 

By Dr Charles Crowther 


I T is generally recognised that the pnmary causes of 
the present difficulties of Bntish agnculture are 
strictly economic in character and not due to any 
gross and general failure to ipply present day scientific 
knowledge to the technique of farming although the 
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great disparity which exists between the average pro 
duction of the country and that secured by the more 
competent fanners on soils of the most diverse natural 
fertility suggests that with a higher general level of 
technique and education the intensity of the crisis 
might have been sensibly reduced Whether it be a 
case of the sick devil or not the agricultural com 
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raunity u at present in a more receptive mood towards 
scientific advice than at any tune I can recall in some 
twenty years' advisory experience, and I believe the 
moment to be opportune for a forward movement in 
agricultural education, which, if wisely deve'oped, may 
remove the last vestiges of opposition and establish 
education and research firmly in their rightful places 
in our agricultural organisation 

Our agricultural educational system may be likened 
to a pyramid with research at the apex, elementary 
education and general advisory work at the base with 
intermediate education, higher education, and higher 
advisory work occupying the intervening parts Our 
pyramid has grown within the last thirty years from 
a very modest structure of low elevation into an impos 
ing edifice, which perhaps appeals to the mind s eye 
more through its height than its spread, the upward 
growth having taken place at a proportionately greater 
rate than the expansion of the base The essential 
need of the moment appears to be a broadening of the 
base with the view of greater stability and a more 
effective transmission of the results of the activities 
of the upper portions to the maximum has il area over 
which they can beneficially react 

For the purposes of my survey it will be convenient 
to follow the customary classification of our work into 
research advisory work, and teaching Of these three 
divisions I propose to deal but very briefly with the 
first, that of research, since the potentialities of research 
for the advancement of agriculture are too patent to 
require exposition the ultimate object of all agn 
cultural research lieing the acquisition of knowledge 
which will enable the farmer to comprehend his task 
more fully and to wield a more intelligent control 
over the varied factors which govern both crop pro 
duction and animal production 

Agricultural progress must be dependent upon 
research, and no phase of our agricultural educational 
system is so full of great promise for the future as the 
comprehensive research organisation covering practi 
cally every, field of agricultural research which has been 
brought into existence during the past twelve years 
and developed upon lines wluch ensure an attractive 
career to a large numlier of the most capable research 
workers coming out of our universities In praising 
the research institute scheme I am not unmindful of 
the needs of the independent research worker and the 
spare tupe research work of teaching staffs— the ty pe 
of research work to which we owe so much m Great 
Britain — and it is with some anxiety that I have 
watched the distribution by the Ministry of Agriculture 
of the modest resources available for the support of 
this class of work I trust that my fears are ground 
less but I am afraid of a tendency to deflect such 
resources towards the work of the research institutes, 
a tendency which in common fairness to the independent 
worker should be most strenuously resisted With a 
sufficiently liberal conception of the class of work 
which can be effectively earned through by the in 
dependent worker, there should be no difficulty in 
allocating these moneys to the purposes for which they 
are intended 

In suggesting that, m proportion to the means 
available, agricultural research is perhaps more 
adequately provided for at the moment 'than other 
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branches of agricultural educational activity, nothing 
is further from my mind than to imply that greater 
resources could not be effectively absorbed m this 
direction I am guided by the feeling that a due 
measure of proportion should be maintained between 
research and the organisation behind it designed to 
translate the findings of research into economic practice, 
and to secure that each advance of knowledge shall be 
made known quickly and effectively throughout the 
industry 

It is chiefly m the latter direction that agricultural 
snence can make an immediate and effective contribu- 
tion to the alleviation of the present crisis, since 
agn< ultural research m the mam does not lend itself 
to the speeding up ” necessary for quick action 
The same applies also to formal educational work, 
whuh must necessarily exert its influence on the 
industry but slowly 

The one line of approach along which agricultural 
science can make its influence felt quickly is that of 
advisory work, which consists in the skilful application 
of existing knowledge to the solution of practical 
problems or at most the carrying out of investigations 
of 1 simple type with the view of securing guidance 
as to the solution of the problem in time for effective 
action to be taken 

The root difficulty of agricultural educational pro 
pagand i in the past has been to secure a sufficiently 
intimate and widespread contact with the farmer and 
for this purpose no agency at our command is so 
valuable as advisory work since it ensures a contact 
with the individual farmer which is both direct and 
sympathetic, originating mdeed, m most cases out of 
a direct request for help lhe difficulties in the way 
of extending advisory work greatly I shall turn to 
presently, but I wish first of all to outline some of the 
more immediately helpful forms of advisory work 
which have fallen within the scope of my own personal 
experience 

I will deal first with soil advisory work, being 
actuated by the conviction that soil investigation is 
the most fundamental of all forms of agricultural 
research Soil fat tors dom natc the growth of crops 
from germination to niatunt\ and must influence the 
utilisation of the crops by the animal which is their 
ultimate destiny In stressing the importance of soil 
advisory work I am not unmindful of the fact that, 
despite the enormous volume of investigation relating 
to soils which has been earned out the task of the soil 
adviser still remains a very difficult one and except 
m a few directions, and over a comparatively small 
area of the country, the interpretation of soil analytical 
data is rarely clear It is a sobering thought, indeed, 
to recall the abounding optimism with whuh soil 
analysis was entered upon some eighty years ago, and 
contrast the hopes then held with the realities of soil 
advisory work as we find them to day 

The initial mistake — so common throughout a large 
part of our agncultural investigational work of the 
past — lay m a failure to visualise the complexity of 
the problem, even with due regard to then existing 
knowledge The problem was approached as if the 
soil were to be regarded solely as a reservoir of plant 
food, the capabilities of which for crop production 
should therefore admit of complete diagnosis by 
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chemical analysis The conception is fascinating in 
its simplicity, and has dominated the greater part of 
our soil work down to the present time, repeated 
endeavours being made by variation in the methods 
and intensity of the analytical attack to improve the 
persistently low degree of correlation between analytical 
data and crop results Parallel with this at a later 
date was developed the mechanical conception, which 
found the major part of the explanation of the differ- 
entiation of fertility in the physical properties of the 
soil particles, while still later soil biology has asserted 
its claim to provide the ‘ simple solution ” The work 
of recent years however, so brilliantly led m Great 
Britain by Sir John Russell and his colleagues, leaves 
us with no excuse for such restricted conceptions of 
soil fertility whu h must now be regarded as the index 
of the equilibrium established by the mutual mter- 
a< tions of a highly complex senes of factors, the vana- 
tion of any one of which may affect the interplay of the 
whole, with < onsequent effect upon the rate or < haracter 
of phnt growth 

The problem of fertility being so complex, one might 
perhaps he me lined to despair of attaining anything 
reall> effcitive in soil advisory work which must 
neiessarily be dependent upon rapid and somewhat 
superficial examination Such apparent!} is the uew 
held b} the Ministry of Agnculturc if one may judge 
by the uinspicuous neglect of chemical ind physical 
science m rtccnt extensions of advisory facilities 

My own conception however of the present possi 
biliticsot soil idvisorv work is more optimistic and, 
from experience (ovenng the most diverse parts of 
the country I am confident that in extension of 
facilities for soil advisory work would be of immediate 
and progressively increasing benefit to the farmer 
The real difficulty at the moment is that lor large 
tracts of the country we lack the ntcessary data to 
enable us to dctc rmine what is the “ a\ trage soil ” 
for each particular area, and until provision is made 
for specific soil work in these areas, which comprise 
the whole of the great agricultural are is of the Mid 
lands our advisory work relating to this raw material 
of crop produc tion must of necessity rem un superficial, 
and only too frequently ineffective 

In no direction lias the need for extended soil 
advisorv work become more evident in recent years 
than in the revelation of the extent to which large 
art as of our soils hav e become depleted of lime ( ases 
come almost daily to our notice m which this lack of 
lime is clcarlv the chemical ‘ limiting factor,” and the 
annual waste due to unremunerative expenditure on 
fertilisers on suih land must indeed be very great 
In many cases fortunately, the depletion has been 
detected at a stage at whieh it is still economically 
remediabh, but m others, unfortunately, this is no 
longer the c 1st and unless soil survey fanhties be 
greatlv extended it is certain that large areas of our 
land must steadily fall into the latter category, with 
the inevitable development m the near future of a 
problem of such magnitude as will require national 
action for its solution It is worthy of note also that 
tins problem will prohably he accentuated rather than 
diminished as a greater proportion of our arable land 
reverts to grass 

A further direction m which great scope remains for 
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the work of the soil adviser is m the economic manuring 
of crops Inadequate and improper manuring u still 
widely prevalent, and the annual wastage of resources 
thereby incurred must represent a very large sum 
A considerable part of this wastage is due to the wide- 
spread use of proprietary compound manures, more 
often than not compounded without any special refer- 
ence to the soils ujjon which they are to be used, or 
even without intelligent adaptation to the special needs 
of the crops for which they are supplied It is not 
uncommon, indeed, to find mixtures of identical com- 
position offered for the most diverse crops In far too 
many cases also the prices charged are extravagantly 
disproportionate to the intrinsic value of the ingredients 
of the mixture, and m all these various ways costs 
of crop production are made higher than they need be 

Passing on from soil and manuring, we come to 
the sphere of seed and sowing problems, presenting 
obviously abundant scope for advisory work The 
need for good and pure seed is axiomatic Seed must 
not only he good, however, but it must also be of the 
right kind sown under proper conditions and at the 
most suitable time, and the value of advisory guidance 
on these points has always been recognised, especially 
with reference to the c hoicc between different varieties 
of each partuular crop The vanety tests earned out 
on the v arious c ollegc farms and elsewhere have always 
proved helpful in this respect in so far as they serve 
to demonstrate the general characteristics of the 
different varieties Whether they have been equally 
successful in measuring the cropping capacities of the 
different v irieties is more than doubtful owing to their 
restrn tion to single, or at most double, plots of a kind 
This has been rtcognised in the more elaborate schemes 
devised for the purpose by the National Institute of 
Agricultural Botany, which it is to be hoped may 
furnish a practical scheme for more accurate quantita- 
tive field tests in the future 

Given good seed, the improvement of crop possible 
through seed selection is perhaps not in general so 
striking as that frequently obtainable by manuring, 
but it may nevertheless be substantial, especially with 
crops such as barley, where improvement of quality 
may have a special value There is also a rapidly 
extending field for seed advisory work m connexion 
with the laying down of land to grass for varying 
periods 

During the growth of the crop, advisory work is 
largely restricted to the domain of diseases and insect 
pests, the ravages of which take incalculable toll of 
our crops I believe science can make no more directly 
effective contribution towards the removal of at least 
the technical difficulties of the farmer than the elabora- 
tion of effective preventive measures against pests and 
diseases 

I must pass on, finally, to the utdisation of crop 
products as food for animals, the line of work with 
which my own personal interests and activities have 
always been most closely associated Looking back 
over twenty years of advisory activity, I realise that 
the position of the adviser m animal nutrition is 
infinitely stronger to day than when I first assumed 
the role 

With all the newer knowledge at his command, the 
adviser in nutrition can now approach his work with 
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far greater confidence, and evidence of the increasing I 
practical value of his work is rapidly accumulating 
This » particularly the case with advisory work m 
milk production, a branch of feeding which lends 
itself more readily than most to carefully regulated 
rationing, owing to the ease with which the amount 
of product can be determined Much success has also 
been met with in advisory work m pig feeding, and 
to a less extent m the feeding of cattle, the lower 
degree of success in the latter case being due not so 
much to an inferior capability of the adviser to help 
as to the difficulty of dispelling the tradition that beef 
production represents the supreme accomplishment of 
the British farmer, as to which there is nothing left 
for him to learn The work already accomplished 
represents, however, but the very beginnings of 
economy m the feeding of live stock, and wasteful 
feedmg of both home grown and purchased feeding 
stuffs for lack of the necessary advisory guidance is 
still far too widely prevalent 

Such are only a few of the aspects of advisory work, 
which, if extended more widely, might exercise a very 
profound effect upon the economy of the industry 
Such extension implies, however, greatly increased 
resources in men and money and more efficient means 
of bringing the advisor) facilities to the notice of the 
farmer 

I am inclined, indeed, to think that a more efficient 
propaganda is perhaps the first need of the situation, 
for one finds in all parts of the country an astonishingly 
large number of farmers who are totally unaware of 
the existence of advisory facilities of any kmd A more 
extensive propaganda will be useless, however, unless 
accompanied by increased provision for advice since 
the present resources are already more than fullv taxed 
by the relatively moderate volume of calls for assistance 
that now arise Most of our counties have at present 
only one agricultural adviser — some indeed, hue none 
—and yet this slender organisation represents in large 
measure the base of contact with the industry upon 
which the whole pyramid of our advisory and educa 
tional work rests It is here where I see the most 
immediately profitable outlet for any further monc>s 
that may be available for agricultural educ ation m the 
near future 

I have already alluded to the chemical gaps m our 
specialised advisory organisation, and I might also 
have mdicatcd the similar and even less comprehensible 
inadequacy in the provision for specialist advice in 
economics, but these are relatively small mitters 
compared with the paucity of the less highl) specialised 
but scientifically framed advisers of the county 
organiser type, whose business it should be to secure 
the confidence of the individual farmer by personal 
contact, and to render him assistance either directly 
in the simpler problems or, m more complex cases 
with the help of the specialist staff standing behind 
the county staff, whereby a more widespread and real 
appreciation of the practical value of agricultural 
education and research than now prevails might 
quickly be developed 

A great extension of advisory work, such as I suggest, 
must necessarily involve heavy expenditure, and 
further, an exceptional measure of care m the selection 
of men, since m the direct approach to the fanner 1 
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personal qualities may in the first instance count for 
more than technical proficiency Furthermore, if the 
full measure of success is to be achieved it is essential 
that a more closely organised and intimate contact 
should be established between the vanous units of the 
advisory organisation, from the research station through 
the scientific adviser, to the pr ictical adviser Our 
present organisation is too indefinite and too widely 
permissive m this respect and calls urgently for con- 
sideration by all concerned both county authorities 
and advisory and research workers, with the view of 
more effective co-ordination and co operative effort 
I have laid great stress upon the potentialities of 
advisory work as a contribution to the alleviation of 
the present crisis, but I cannot close without some 
reference to the far greater contribution to the future 
prospenty of British agriculture which wc can make 
through our educational system if wisely pursued, in 
the training of the farmers of the future 
The existing facilities for organised agricultural 
education— at least so far as universities and colleges 
are concerned — are adequate to deal with the numbers 
of students presenting themselves There is indeed at 
the moment a considerable excess output of the class 
of student who is cither unwilling or unable to take up 
practical farming and must needs have a salaried post 
Of more immediate concern is our comparative 
failure to secure for our educational courses more than 
a small fraction of the sons of fanners upon whom 
the future of the industry will largely rest I have 
testified to the greatly awakened interest in agneultural 
education which has been displayed among farmers in 
recent years but it is yet far from having developed 
into a conviction that such edui ition is to be regarded 
as a vitally essential part of the farmers training 
One must perhaps be content with gradual advance 
towards this goal by internal development although 
the possibilities of more rapid advance hv external 
pressure should not be overlooked I lu enlightened 
landowner might exert an influent c more potent per- 
liaps than any other in filling our colleges with farmers’ 
sons, if m letting his farms at am rate so fir as 
voung applicants are concerned — he showed lus faith 
in agricultural education by giving preference where 
possible to men who have received adequate instruction 
in the principles of agriculture in addition to practical 
experience So long is the private ownership of land 
continues, the landowner will have it in his power to 
render m this respect the most powerful aid to the 
progress of agricultural education and by action along 
these lines might exert more good in one year than is 
att unable by nnny weary years of propaganda 
Whatever the character of our land-tenure system 
of the future, it is certain that sooner or later some 
guarantee of efficiency for the productive occupation 
of land will be demanded from the would be fanner 
We c annot continue indefinitely, on one hand to pro- 
claim that the land is our greatest national asset 
to be maintained with the help of and in the interests 
of the State m a highly efficient state of productivity 
while, on the other hand, the use of the land is left 
open to all, regardless of fitness for its effective use 
This vision of farming reduced to the status of medicine 
and law as a close profession regulated by an entrance 
examination, may perhaps be stigmatised as a horrible 
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mghtm ire , but some movement in that direction I at any rate, that, should such a day arrive, education 

believe to be inevitable, and, with nationalisation of in the principles underlying the calling will loom as 

the land it might well come more speedily than one largely as practical training in determining the standards 

would venture to contemplate None will question, of admission to the use of the land 


The Structure of the Great Rift Valley. 

By Prof J W Grsgory, FRS 


''FHE explanation that the lake chains of East 

1 Africa lie in a system of tectonic valleys which 
are a continuation of the basm of the Red Sea was due 
to Sucss (1891) in his contribution to the geological 
results of Teleki s expedition Suess regarded the 
Great Rift Valley as made by a sudden rupture of the 
crust of the earth owing to contraction as preceded by 
no upheaval, its age as Pliocene and Pleistocene, and 
the height of the land beside it as due to an uplift 1 m 
consequence of the rupture and he considered that 
as the East African Rift Valley is bounded by block 
mountains and not by parallel horsts, it is different in 
structure from th it of the Rhine The present writer, 
after a visit in 1893-3 to the lughest part of the Rift 
Valley, supported Suess s view of its formation by earth 
movements due to lateral tension, but he considered 
that the valley had a much longer and more complex 
history than Suess recognised for the Rift Valley 
was made by faulting repeited at intervals from at 
least the Oligocene to the Pleistocene, it was initiated 
by an uplift of a broad arch in the Upper Cretaceous 
and the infall of the top of that arch was probably a 
consequence of the foundering of the floor of the Indian 
Ocean 

The Great Rift Valley in its course from Syna to 
Mozambique vanes greatly in structure In some 
places it consists of a single trench, and at others of 
several branches Its structure is geographically most 
complex in Tanganyika Temtory, where it was studied 
with especial care when that area was part of German 
East Afnca A valuable discussion of the combined 
topographic, geological, and geodetic researches m that 
region has now been prepared by Prof Krenkel, of the 
University of Leipzig* lie shows that between the 
Congo and the eastern coist of Afnca three great 
tectonic belts arc now well established That nearest 
the coast forms the eastern front of the main Afncan 
plateau As it is the oldest, and in the most exposed 
position, its structures have been obscured by denuda 
tion Hence the determination that this mountain 
rampart was formed by faulting required dose ex 
animation of its geology The evidence available 
shows that the central part of Tanganyika Temtory is 
traversed by a zone of fractures, which extends from 
Lake Nyasa to the plateau front west of Mombasa 
This eas«ern zone consists in places of a senes of step 
faults, but includes as in Uluguru, some nft valleys 

The second belt is the continuation of the mam 
trunk of the Great Rift Valley southward from Kenya 
Colony It includes Lake Magadi, and forks at Lake 
Natron , one branch goes south westward, and includes 
Lake Eyasi, and disappears near the town of Tabora 


1 [In 1891 b* nfmd to tbo upttes u u AafmMmt later u u 
Aufwmlthau] 

■ Die Bnidutonen Chtelnkn Tektoolk Vulkantunus Frdbeben and 
Sch were, txxna lien Van Prof E Krenkel Pp VUI + 1I4 (Berlin 

Gebrttder Borntreefer i#m) 71 id 
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The main trunk continues southward , it is repeatedly 
deflected south westward by faults parallel to those of 
the eastern fracture belt , it becomes indefinite after 
passing Kihmatwde on the railway from Dar es 
Salam to Tanganyika There is some evidence of the 
extension of this fracture belt through the Ruaha 
valley to Lake Nyasa The only gap still uncertain m 
the course of the Great Rift Valley is from the lower 
part of the Ruaha to near Kilimatmde 

The westernmost tectonic belt follows the western 
branch of the Rift Valley, and indudes the Albert 
Nyanza and Lake Tanganyika It forks near its 
southern end one branch breaks into splinters on the 
southern coast of Tanganyika , the longer branch goes 
south eastward past Lake Rukwa, joins the mam trunk 
at the Ruaha valley, and continues through Lake 
Nyasa to south of the Zambezi, where it has been traced 
by Teale and Wilson The evidence of the tectonic 
origin of the valley is especially clear around Lake 
Tanganyika the coasts of which show complex senes 
of faults, fault blocks, and secondary nft valleys 
Many of the faults are quite modem, as some of them 
have dislocated recent conglomerates and have tilted 
some of the lake beaches The walls of this valley, 
from the features niied in the onginal graphical 
descnption of it by Burton, are young, and, as Prof 
Krenkel holds, the westernmost of the three tectonic 
belts is probably the youngest 
Between Suess s simple theory that the Rift Valley 
was formed from a single senes of fractures m the upper 
most Kainozoic and my more complex classification 
with its three different senes of fractures separated 
by four volcanic penods, Prof Krenkel adopts an inter 
mediate position He accepts two penods of faulting 
and three of volcanic activity for the Nyasa basin , so 
that his sequence of events is nearly as long as mine , 
but he regards all the volcanic rocks as Miocene or later 
The evidence on which I referred the lava of the plains 
near Nairobi to the Upper Cretaceous was admittedly 
scanty , but that age fitted in best with the general 
history of that part of the world Later a promising 
due to the age of the earlier volcanic eruptions was 
offered by Dr Oswald s work on the Victona Nyanza, 
but the volcanic pebbles he collected m the pre Miocene 
conglomerates cannot be certainly identified It is to 
be hoped that some visitor to that area will make a 
further collection of the volcanic pebbles from these 
conglomerates, so that their position in the East 
Afncan volcanic sequence may be determined 
The view that the Kapitian lava plains are Pliocene 
has been held persistently , but that view has now 
been conclusively disproved by fossils collected by Mr 
Sikes from beds deposited in depressions m the surface 
of these lavas The fossils have been identified by 
Mr R B Newton as Pliocene, so that the lavas them 
selves must be Miocene or older Their Cretaceous age 
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has recently been supported by the work of £ 0 — arch, anticline, or mountain ndge along the axis of 

Teale and W Campbell Smith from the Zambezi the valley — and it is consistent with the gravity burvey 
Some lavas which these authors correlate with the by Kohlschutter, of the results of which an excellent 
Kapitian are shown to be Cretaceous , they remark summary is given by Prof Krenkel Tanganyika Ter 
(Geel Mag , May 1923, p aa8), the close similar ntory is under three different conditions Along the 
ity between the specimens from the Lupata Gorge just coast gravity is in excess The central area along the 
described, and the Kapitian phonolites, seems to afford south western branch from the Great Rift Valley 
very striking confirmation of Prof Gregory s view that through Lake Fyasi to Tabora includes a broad basin, 
the latter are of Cretaceous age ’ with gravity less than the normal Along the western 

This evidence establishes the suggested date for the branch of the Rift Valley is a long narrow band in 
beginning of the East African part of the Rift Valley which the gravity is also less than normal Krenkel 
by fixing the age of the oldest associated lavas as describes it as a Dtcktmnne or density trough 
Cretaceous That the Rift Valley faults had begun The majority of recent authors have adopted the 
by the Oligocene has now received further confirmation view that the Great Rift Valley was due to lateral 
from the Gulf of Suez In a lecture to the Royal tension That the faults which bound the valley 
Geographical Society m 1921 (Geog Journ vol lvm might be due to compression has been several times 
pp 267 271) Dr Hume threw doubt on the fault origin suggested The occurrence of reverse faults m the 
of the Gulf of Suez, and attributed it to folding This older rocks beside the Great Rift Valley appeared to 
conclusion would have been difficult to reconcile with the support this possibility This view was suggested by 
successive map of the area issued by 

the Geological Survey of Egypt had * 

not that Survey also published a 

diagram of one of its folds (Petrol _ ***** wW , r Mn-rrm 

Research Bull No 6 1920 before 

p 1) The structure represented is .^1 

what in ordinary geological nomen ^ 

answer to Dr Humes view that F h< Rf v.lteyofttai uifofS ... 1 g .» 1 e e„ p » S„r „ 

the Gulf of Suez was formed by Iron. IKroleuo Roroiroh Bull No O (Cairo igai ) 

folding it is only necessary to refer 

to the two last publications on the /%£■ 

area by the Survey of which he is _ . „ 

director The valuable account of / ** < *^*^* > * J / 

the geology of the Gulf of Suez in . ^ /*+\ 

No 10 of the Petroleum Research 

Bulletins by Messrs Moon and p*" ♦*+ V "* +* + II +* +.*+.*+*+* 

Sadek, includes two sections which p ♦ + * * * * t \ ; ♦ ||i 

illustrate the structure of the Gulf Ipimou* Rocks' 

The essential prts of these sections , „ , Anolce ni»,i.K«yp a.Suv e yof,h.»ai«yofih.i uifrfsu., 

are here reproduced (Figs x and 2) rrom Petroleum Ramroh Bail n 0 o (Cairo •«« > 

They both represent the Gulf of 

Suez as m a typical fault formed valley The Uhlig in 1907 but he has abandoned it An over 
second figure (after PI IX D) is especially instructive thrust fault— which has since been rejected — was de 
as it shows that the faults which formed the Gulf scribed from German East Africa but Suess remarked 
of Suez were post Eocene and pre Miocene It there that he knew of no other anywhere along the Great 
fore shows that the conclusion that the Rift Valley Rift Valley system Dr Hume inserted a reversed 
faulting began in the Oligocene, which was first fault on the western shore of the Gulf of Suez His 
based on evidence from Lake Nyasa holds for he section was reissued last year slightly altered 
Gulf of Suez A further Petroleum Research Bulletin (Petroleum Research Bulletin, Geological Survey 
No 12, Has just been issued in which part of the Egypt, No 10 PI VIII Fig a) but the only noticeable 
eastern shore of the Gulf of Suez is described The modification except m colouring is that the fault is no 
authors, Messrs Moon and Sadek, conclude that the longer drawn as a reverse fault 
position of the shore is determined by a very import The mam advocate of the compression theory is 
ant fault, and they show that the faults m this area Mr E J Wayland, the director of the Geological 
were in part pre Miocene and partly post Miocene Survey of Uganda for the Great Rift Valley near the 
One of the sections, PI I D H, shows a senes of Albert Nyanza (Geog Journ vol lvm , 1921, pp 
vertical and steeply inclined fracture planes which are 344 359) The suggestion is more probable for that 
marked as faults and not as folds area than for those places where the Rift Valley is 

Suess s view that the Great Rift Valley is tectonic in associated with immense lava fields, and m Unyoro it 
ongin has been supported by an overwhelming balance has some abnormal features Mr Wayland s view is 
of opinion , but his view that it was a sudden rupture based on general considerations and he does not appear 
due to the contraction of the crust has been less widely to have seen any reversed fault along the Rift Valley 
adopted than the writer s hypothesis that it was due to All the numerous faults that have been recognised m 
a senes of mfalls along an upraised belt That pre the Great Rift Valley senes are normal Any reversed 
lmunary uplift has been accepted under vanous names faulting that may be found will probably prove to be 
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exceptional The geographical and geological features 
of the mountains beside the Great Rift Valley resemble 
those of normally faulted block mountains, and not 
those of fold mountains due to corrugation of the crust 
by compression The topography along the Great 
Rift Valley igrees with th it of areas tom by tension 
clefts rather than with mountains raised by compres 
sion for all the faults known are normal beside the 
valley nse many block mountains and horsts and it is 
asst ciated with vast lava fields In mountains due to 
compression on the other hand the faulting is re 
versed volcanic action is rare except for isolated 
volcanic groups some distance from the main chain, or 
where it is cut across by later faults The mountains 
moreover occur in long smuous chains and sheaves of 
chains which graduallydwindlein height through parallel 
foothills That the Rift Valleys are due to tension is 


emphatically asserted by Prof Krenkel The fracture 
zones of East Africa he says, are zones in which the 
crust has been tom asunder ( Zerretssungsumen dor 
Kruste p 169I 

Recent evidence, therefore from the Zambezi and 
the Gulf of Suez Mr Sikes s fossils from the Kapiti 
Plains, and Prof Krenkel s valuable monograph, com 
bine to confirm the conclusions that the Great Rift 
Valley was initiated by an upbulging of the crust , that 
its fractures were connected with vast volcanic eruptions 
which began m East Africa in the late Cretaceous, and 
were contemporary with the Deccan Traps of India , and 
that one set of the fractures that made the Rift Valley 
happened in the Oligocene These conclusions render 
it probable that the African Rift Valleys are due to 
the secondary consequences of the movements that 
made the basin of the Indian Ocean 


Obit 

Mr 1 J H Jenkinson Hon D Litt (Oxon ) 

I N Mr Francis Jenkinson University Librarian at 
Cambridge who died on September 21 has passed 
away one of the most versatile and distinguished of 
Cambridge scholars Of his profound knowledge of 
classic s of bibliography and antiquarian matters and 
of must this is not the place to write This notice 
must be restricted to his activities in natural science 
in one branch of whi h entomology he was an expert 
Nor is it possible here to give more than the briefest 
outline of his life Bom m 1853 he entered Marl 
borough at the age of twelve and in 187a began a 
disting nshed career at Trinity College remaining for 
the rest of his d lys at Cambridge He became Umver 
sity Librarian m 1889 and held this post until his 
death a period of more than thirty years 
Jenkinson was Curator in 7 oology in the University 
Museum for a few months in 1878 (the same year in 
whi h he gained his hello* si ip at Trinity by his 
classical att tinmen ts) He was the second occupant 
of this positi n the first having been Mr J F Bullar, 
and during his tenure he worked chiefly at insects The 
samt curatorslup was afterwards filled (m 1890) by 
the late Dr David Sharp But though Jenkinson s 
official connexion with the Museum of Zoology wis 
short he was its valued helper to the end 
From boyhood a keen nituralist and especially a 
lepidoptcnst lenkinson wis murh associated m early 
ye irs with his hfel ng friend Mr Edward Meynck as 
a student of the smallest ind most delicate forms 
Sometime ifter the commg to Cambridge of Dr Sharp 
with wh m he f rmed a lasting friendship Jenkinson 
turned his ittcntion to Diptera These were henceforth 
his sptc al stud) until the last ind it is as a diptenst 
that he will lie rcmrmhc red in entomological circles 
It is trut ot Jenkmson s entomological side as 
perhaps of all his interests that his published works 
are little in compan on with the greatness of his know 
ledge Ills writings c impnse some twenty seven short 
notes and papers contributed to the Entomologists 
Monthly Magazine between 1886 and 1922 The first 
four up to 1900 deal with Lepidoptera the remainder 
almost entirely with Dipten In his longest paper 
(1908) he recorded a number of fungus gnats new to 
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Britain and described one new to science The short 
notes contain records of captures and observations of 
the habits of various flies His last entomological 
writing (192a) was an obituary notice of his old fnend 
A B lam 

But these publications are only a small part of 
Jenkinson s dipterological work None could be more 
generous than he m aiding other workers He had a 
wonderful faculty for distinguishing obscure species 
m the field and very great deftness m capturing 
minute inserts even without a net He was a very 
skilful manipulator and collected a vast amount of 
material m several par s of Great Britain but especially 
m his own garden at Cambridge The pick of these 
captures was always at the disposal of tl e University 
Museum to which he gave hundreds of specimens 
and he was one of the makers of the Cambridge coller 
tion of British Diptera now one of the 1 irgest extant 
1 he national collection at South Kensington has also 
b en enriched by m iny of his specimens His mis 
celhneous captures m other orders were frequently 
interesting a minute Copeognathe found in a house 
at C rowborough and described by Dr Fnderltin in 
1922 as a new genus and species ( Pteroxamum ) is the 
first Psocid (sens lot) with scale covered wmgs to be 
discovered m Great Britain the forms related to it 
being tropical 

Jenkinson s faculties for observing were extended to 
plants birds and even at one time to mollusra He 
applied his classical and bibliographical knowledge also 
to entomological matters The former was often called 
into play m questions relating to scientific names 
What he wrote of Fam was true also of himself he 
disliked slovenliness and was the most scholarly of 
naturalists As Librarian he was always sympathetic 
to the needs of entomology and contributed to the 
result that the University Library and departmental 
libraries together now contain a body of entomological 
literature (especially periodicals) probably unsurpassed 
m any centre m Great Britain outside London In 
person he was tall but of almost fragile build and he 
was always hindered by poor health The kindest 
hearted of men his personality exercised a singular 
charm over his many fnends H S 
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Current Topics and Event*. 


The report of the Broadcasting Committee ap 
pom ted on April 24 by Sir William Joynson Hicks 
then Postmaster General has now been issued 
together with a statement from the present head of 
the Post Office Sir Laming Worthington Ivins 
The committee had to consider (a) Broadcasting in 
all its aspects (b) the contracts and licences which 
have been or mav be granted (e) the action which 
should be taken upon the determination of the 
existing licence of the Broadcasting Company (rf) 
uses to which broadcasting may be put ind (<) 
the restrictions which may need to be placed upon 
its user or development The Committee states that 
broadcasting is of value for instruction and enter 
tainment and has great potentialities and it is 
recommended that a Broadcasting Board should be 
established by statute to advise the Postmaster 
General though broadcasting services should remam 
in the hands of non Govt rnment bodies working 
under Government licence The revenue required 
to maintain broadcasting services is to come mainly 
from the receiving licence fee The Committee 
considers that the existing fee of 10s a year is suffi 
cient for the present and th it three quarters of the 
receipts might go to meet the costs of broadcasting 
As regards licences a uniform and simple type of 
licence obtainable without formalities an 1 with 
practically no limitations on the apparatus is sug 
gested for all users Lxtension of broadcasting hours 
and of the wave lengths m use (350 425 metres) so 
as to cover the range 300 300 metres excluding the 
band 440 460 metres is also recommended The 
Committee considers the immediate application of its 
scheme desirable and suggests that the British 
Broadcasting Company s licence be continued and 
extended on a modified basis No recommendation 
is made on the subject of the protection of British 
apparatus against foreign competition the Committee 
stating that tilt matter should be dealt with b> 
Parliament 

Arising out of our recent article on Inventors 
and Patents ' (Naiuri September 8 p 3jo) it lus 
lieen brought to our notice that the interest of 
patentees and inventors has been made the special 
aim of the institute of Patentees (Incorpor ited) 
This association was founded in the year iqiy and 
withm a short space of time enrolled some twelve 
hundred members It has set up a body of technical 
advisers to assist the inventor and prevent him from 
wasting money on useless propositions In the case 
however of those inventions which contain germs of 
value even though the inventions are but crudely 
presented the Institute advises their originators as 
to the best method of developing their productions 
To a certain extent the Institute also acts as a 
clearing house at the same time aiming at submitting 
to manufacturers such inventions only as have 
reasonable commercial prospects In favourable 
cases assistance will be given in the direction of 
obtaining capital for the exploitation of inventions 
In order to reduce considerably the huge expense 
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generally involved in the settlement of disputes pro 
ceeding from inventions a Court of Arbitration has 
been constituted to which contentious questions may 
be rtmitted At the present time the Institute u» 
concentrating its efforts on securing an Empire 
patent whereby the cost of protecting an invention 
throughout the British Fmpire may be materially 
reduced At the general meeting 111 March of tlus 
year the churmin in his presidential address an 
nounced that the Institute wis recognise 1 by the 
Board of 1 rade and that certain inquiries ad Iressed to 
that Department were referred lmmeliately to the 
Institute It is stated that the Institute is in no wav 
a trading or profit making concern for the members 
of its various advisory and other committees give 
their services gratuitously Two classes of members 
are enrolled An annual subscription of two guineas 
secures full membership while associate membership 
for tin innual subscription of one guinea is reserved 
for flit genuinely poor inventor further particulars 
are obtainable from the organising secretary at 44 
Russell Street London W C 1 
Bmorl the War Capt C W R Knight as a 
photographer of birds anl their nests was already 
in tht tront rank Being a practised climber he did 
not confine his attention to species that bald near 
the groun 1 an 1 more re entl\ he h is speci ilise 1 an t 
taken the kmem itoj raph as well as the ordinary 
camera into the tre* tops with most successful 
rtsults On Monday last at the Polytechnic Hall 
in Regent Street Capt Knight used a number of his 
films ind some lantern slides to illustrate to a specially 
invited audience a lecture which will be repeated 
daily for the benefit of the public for several weeks 
to come There is no need at the present time to 
emphasise the usefulness of films as records of fact 
(in contr idistinction to portrayals of fiction) where 
motton has to be illustrated or tht advantage of 
having them verbally described Capt Knight was 
ible to show the 1 limbing of woodpeckers the rapid 
flight of buds of prey when c itching f a 1 for their 
young the plucking of the victim its partition unong 
the nestlings of tender age the throwing of it whole 
to them to scramble for when they were older He 
also showed speci d records of > oung birds exercising 
their wings and getting into training for flying as 
well is their hesitation before they could make up 
their minds to launch themselves for the first tame 
in the air Many points of incidental interest were 
mentioned by the lecturer The finding of a swift 
in the nest of a hobby was med as an argument in 
favour of the latter bird being the swiftest of our 
hawks “stress was laid upon the amount of vegetable 
food eaten by the greater spotted woodpecker the 
writer has known of this bird taking coconut intended 
for tits hut Capt Knight described the extraction 
of kernels from hazel nuts fixed m the crevices of 
bark after the fashion of the nuthatch Owls were 
dealt with as was the daily life of a rookery while 
the rearing of young herons was considered m detail 
AU who are m teres ted m British wild life should go 
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to tapt Knights lecture for they will thus add to 
their knowledge besides gaining a great deal of 
enjoyment 

Accokdinc to the latest estimates (given m the 
Time* for September 28 and 29) the loss of property 
in Tokyo and Yokohama due to the earthquake of 
September 1 is somewhat less than was at first sup 
posed In \okdama about three fourths of the 
houses (including those of greatest vilue) were de 
s*Toved those which remain are apparently but a 
fringe of small dwellings It was on the flat levels 
intersected by canals m wl ich the business and 
shopping platters were situated that the destruction 
was greatest but on the Bluff where the foreign 
mcrch ints lived then w is also much d im ige done 
many of the houses hiving fallen into the valley 
below In Tokyo cut of about yyy 000 houses 
destroyed only it per cent collapsed under the 
eirthquake shock the remainder were burned It 
w is again in tl e densely crowded riverside districts 
that the worst of the destruction took place It has 
teen suggested that Yokoliami should be rebuilt in 
1 safer district but the site of the city is obviously 
determine 1 bv the harbour which has not been 
materially damage 1 Moreover though there is no 
al solutely safe are 1 in such a seismic rone the safest 
for many years to come and perhaps for several 
centunos may 1 e the epicentral are 1 of the recent 
shock 

Wf arc gla 1 to note that British firms are adopt 
mg more an 1 more the principle on the lines of 
many American firms of helping their clients 
in every possible way — and indirectly the general 
public as well — by the issue of thoroughly scientific 
literature written by experts A good example of 
this is a recent publication Water Ircatment 
by Messrs Brunner Mond and Co Ltd the well 
known chemical man ifacturers of Northwich Cheshire 
This 1 ooklet wl ich is a production of the firm s 
reseirch staff and may be obtained free of charge 
ly writing to the above address gives a most lucid 
and concise explanation of the whole principles 
underlying the hardness and treatment of water 
tspeci Uly for boder feed purposes and should prove 
invaluable to engineers and all others in charge of 
boiler plant It is divided into fourteen sections and 
particularly goo 1 are those devoted to the cause of 
hardness the soda ash and lime treatment and the 
choice an 1 method of operation of softening plant in 
generd Also of great interest are the sections 
dealing with the more difficult aspects of water 
treatment al out which the average chemist is none 
too clearly informed such as the presence of free 
carbon dioxi le and sodium bicarbonate acids 
whether miner il or of the peaty acid variety od and 
especially the removal of the last traces of magnesium 
for which the use of aluquno feme is recommended 

In 1905 the Meteorological Office was able for the 
first time to m ike some provision for the reg ular 
investigation of the upper air over the British Isles 
Investigation ha 1 previously been earned out 
pnvately in some cases with the assistance of the 
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Bntish Association and of the Royal Meteorological 
Society Mr W H Dines who had taken a leading 
part m the practical development of the investigation 
agreed to supervise the work for a nominal fee and to 
provide free of charge the facilities which his residence 
afforded for work with kites and balloons After 
1913 Mr Dines removed to Benson m Oxfordshire 
and for the pist ten years he has continued there the 
upper nr work which he had earned out so success 
fully at Pyrton Hill on the Chdtems and at Oxshott 
in Surrey Largely as a result of these investigations, 
Fngland has gamed a position in the forefront of the 
investigation of the upper atmosphere At the end 
of June 1922 Mr Dines retired from active super 
vision of the work although he continued generously 
to give facilities for investigation to be earned on at 
Benson Mr Dmos s experience indicated that open 
country north west of Oxford was the most suitable 
pi ice for a permanent observatory but financial 
reasons made this impossible it was accordingly 
arranged to utilise Kew Observatory where the 
disadvantage of position would be to some extent 
compensated by proximity to the central office and 
contact with other branches of meteorological work 
The transfer will probibly be made in a few days 
The Obser\ atory at Benson will then be closed The 
regular daily reports m connexion with forecasting 
will be made at tho wireless station at Leoficld bv the 
courtesy of the I ostmaster General while the upper- 
ur investigation will be continued at Kew Observatory 

Grfat activity continues to prevail on the question 
of the cause and it cidence of cancer Tho Ministry 
of Health has recently issued a circul ir (No 426) m 
which the views of a committee of experts are set 
forth The circular deals with tho characteristic 
features and natural course of the disease the extent 
of cancer mortality an I its increase the proclivity to 
cancer chronic irritation as a determining factor in 
the appearance of the disease and the diagnosis and 
the treatment of cancer The statements made are 
m harmony with the results of modern scientific 
inquiry and the circular should help to counteract 
a great deal of irrelevant matter which the public has 
been invited to accept from quacks cranks and well 
meaning persons who do not possess the requisite 
knowledge I ocal health authorities are encouraged 
to deal with the cancer problem in the best interests of 
the community 

Die Naturmsscnschaften for August 31 contains 
two articles by Arrhenius and bv hrcundlich on the 
life and work of Wilhelm Ostwald who reached the 
age of seventy on September 1 os recorded in our 
issue of August 23 p 289 

A review of the adhesives industries appears in 
the Chemical Trade Journal for September 14 The 
properties composition extraction and sterilisation 
of animal glues are concisely described Vegetable 
glues (e g from starch) waterproof glues and various 
farms of adhesives (eg sodium silicate adhesives 
adhesives from cellulose waste liquid glues etc ) are 
all treated A solution of glue in acetic acid is the 
baas of seccotine 
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A review of the dye stuffs industry of Great 
Britain by Prof G T Morgan is published in 
Chemistry and Industry for September 14 In this 
the progress made during and since the War in the 
manufacture of intermediates and dves is discussed 
in great detail and the article gives a reasoned 
account of the present position and future prospects 
of one of the most important British industrial 
undertakings 

The autumn conference of the Textile Institute 
will be held at Leicester on October 18 19 1 he first 

day of the meeting will be spent at the Exhibition of 
Textile Machinery and Textile Fibncs which is lieing 
held in I eicestcr on October 10 20 On the second 
day Mr P E King of the University of Lee Is will 
present a paper on Artificial Silks and 1 iter the 
annual Mather lecture will be delivered by Prof J T 
Thorpe who will take as his subject The Applica 
tion of Dyes to Fibres and Fabrics The rem under 
of the meeting will be devoted to visits to works in the 
neighbourhood of interest to members of the con 
ference 

Thf first paper mill for producmg printing p iper 
and pasteboard from hydrophytes or w iter plants on 
a large scale was started on September 15 in C rosscn 
ham Saxony The hydrophytes (Typha Phragmites 
etc ) are made into pulp by a cheap new process of 
the German Hydrophyte Co and are said to yield a 
good material for paper and pasteboard The retds, 
grow wild m shallow waters and their removal is 
desirable in the interests of fishing in Germ my 
therefore as in other countries large amounts of the 
raw material are to be had freely It has been 
calculated that in Germany alone one million tons of 
dry reed material can be gathered thus freeing for 
other purposes a like quantity of wood up to now used 
for manufacturing wood pulp and cellulose Several 
further works for producmg paper pulp from reeds are 
to be erected in Germany as well as m other countries 
It is stated that the same process may also be used for 
bamboo and similar tropical plants 

Thl Gilbert White fellowship offers an attractive 
programme for the present session en ling Janu iry 
1924 Meetings and expeditions have been arranged 
for most Saturdays during the winter noteworthy 
events are lectures by Dame Helen Gwynne Vaughan 
on The Mechanism of Inheritance on November 3 
and bv Mr F R S Balfour on Trees and Flowers 
of the North West Pacific Coast on December 1 1 he 

Ramble Section of the Selborne Society has also 
issued a programme of its fixtures for the next few 
months (price 6d ) Numerous rambles of histone 
and literary interest are included mostly m I ondon 
and its museums Lectures have been arranged 
apart from the rambles and among them arc Among 
the Himalayas by Mr I W Hodgkin son on 
October 31 Japan Past Present and future by 
Prof Wilden Hart on November 7 In Neptune s 
Kingdom by Mr F Martin Duncan on November 14 
Animal Disguises and Camouflage by Mr Wilfred 
Mark Webb on November 29 and Nature at Home 
by Mr M A Phillips on December I2 Corre 
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I spondence relating to the rambles other than applica 
tions for tickets should be sent to Mr P J Ashton 
72 High Street Bromley Kent 

A srrciAL volume of the Zeitschnft filr Knstallo 
graphic comprising no less than 640 pages and 
numerous illustrations and plates has been published 
as a testimonial to the magnificent life work m 
crystallography of the founder and first editor (for 
over fifty volumes) of the Zeitschnft — Prof P von 
Groth It consists of contributory memoirs on their 
most recent original researches by thirty two authors 
of repute mostly well known contributors to the 
Zeitschnft for many years ind old friends of Prof 
vin Groth The two British contnl utors are Dr 
Tutton and Mr Barlow the former of whom sends 
a thirty five page paper on the completion of his 
miny years work on the sulphates seltnatts and 
louble salts in the results of which Prof von Groth 
had taken a very deep interest while the latter sends 
a paper on the division of space m enantiomorphous 
polyhedra The universal character of this remark 
able birthday present — for it commemorates the 
eightieth birthday of Prof von Groth which occurred 
on J une 23 — will be apparent fron the mere mention 
of the names of a few of the contributors from, other 
lands First should be mentioned Prof Niggli of 
Zurich who now acts as editor and to whom the 
greatest credit is due for the organisation of such a 
memorable testimonial to the great crystollographer 
then we have memoirs from Prof Jaeger of Groningen 
M H Ungemach of Pans A H adding of Lund 
C Lei ss of Berlin J Beckenkamp of Wttrzburg 
t Aminoff of Stockholm F /ambomni of lurrn 
H Tertsch of Vienna T Rinne of I eipzig C Viola 
of Parma E Artrni of Milan K Schanzer of Graz 
and others equally famous from almost all the greatest 
Furopean centres of learning The value of these 
papers alone is a noteworthy testimony to the great 
esteem and affection in which the recipient is held 
and their publication as a common dedication at a 
time like the present should prove a valuable ail to 
international peace and goodwill The volume ia 
dedicated to one of the greatest of modern men of 
science one of the kindliest of men who ever gave 
the impulse of his encouragement and approbation 
to those striving sincerely and earnestly to advance 
the subject which he had so much at heart 

Messrs Longmans and Co have many science 
books in their new list of announcements Among 
them are The Action of Alcohol on Man by Prof 
L H Starling with contributions on alcohol as a 
medicine by Dr R Hutchison alcohol and its 
relations to problems in mental disorders bv Sir 
Trelenck W Mott and alcohol and mortality by 
Prof Raymond Pearl and Gslvanomagnetic and 
Thermomagnetic Effects The Hall and Allied Pheno 
mena by Prof L L Campbell (in Monographs on 
Physics) 

The autumn announcement list of Messrs Methuen 
and Co Ltd contains many books of scientific 
interest Among them we notice The Principle of 
Relativity by Profs A Einstein H A Lorentz 
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H Minkowski A Sommerfcld and H Weyl trans 
latcd by Drs G B Jefierv and W Perrett consisting 
of a selection of the more important scientific papers 
in which the theory of relativity was originally ex 
pounded 1 new and revised edition of The round* 
tions of b lnstcin s Iheory of Cravitation by Prof 
1 Freundlich translate 1 by H I Brose bin 
stun s Theory of Relativity by Prof Max Bom 
translated by H L Brose (the book aims at giving 
a lucid historical account of binstems Iheory of 
Relativity) The Chemical ricmcnts by T II 
1 oring dealing with recent developments in con 
ntxion u ith the chcimc il elements along lines which 
includo electron bin ling processes in atomic structure 
in radiation phenomena and m electron! ignelic 
reactions (the quantum theory and the stationary 
states of the Bohr atom ire illustrated by analogy) 
R uhoactivitj bv Prof K I ajans translated 


by T S Wheeler and W G King Crystals and 
the bine Structure of Matter by Prof T Rinne 
translated by W S Stiles (the book presents a 
comprehensive survey of the fine structure of matter 
as elucidated by the study of crystals) Practical 
Mathematical Analysis by Prof H von Sanden 
translated by Dr H Levy The Mechanism and 
Physiology of Sex Determination by Prof R 
Goldschmidt translated by Prof W J Dakin pre- 
senting in concise form a review of the most modem 
knowledge of the mechanism and physiology of sex 
determination and in particular of the theories of 
Goldschmidt a translation by J G A Skerl of 
Prof A Wegener s Tho Origin of Continents and 
Oceans What is Man < by Prof J A Thomson 
and 1 he Origin of Magic and Religion by W J 
Pem describing briefly the growth and spread of 
religion and magic 


Our Astronomical Column. 


I ini ball os Slpilmbir 7 — Mr W r Denning 
writes \ bout 35 descriptions of this object which 
appeared ihout 7 h 15 m GMT were received 
from t omwall Dei onshire in l South \\ ales It was 
of consider ible si/e ind 1 nllumv in 1 it left a trail 
which remained visible for 1 1 or 1* minutes iccorling 
to scviral of the observers \ number of the reports 
which have been receive 1 an not of iny scientific 
ufilitv for they are mere descriptions of the brightness 
of the phenomenon without inclu ling any precise 
det ids of the position of the flight an 1 duration Some 
of the observations however contiui all the data 
necessary for computing the real path of the meteor 
The t 1 hint point is in licatel at 260 12” and 
the height from about Og to 26 nnlcs descending ilong 
a course 100 miles in length at a velocity of 20 miles 

F *r second It extended from south west of I and s 

nel to tbout 5 miles west of I undy Island and it 
lit up brillnntly the sea an 1 coast of Cornwall in the 
district nearly ov< r w hich the meteor descended 

PROI IlNllIMANNS llllOKV OF 1H1- SPIRAI 
Nlbuia' — T he Obvn U rv for September contains 
two articles criticising this theory which suggest? 1 
that the spirals were clouds of cosmic dust cxpellcl 
from the galaxy by light pressure ind shining by 
reflected starlight Prof Pcrnne considers the ilti 
of their shining by reflected light untenable on the 
ground that at least one of them Is GC 1068 has 
some bright lines in its spectrum which show the 
same raeliil velocity as the dark ones in case of 
reflection the latter would be double the former 
Mr A C Gifford notes that the presence of layers 
of dark obstructing nutter in many of the spirals 
negatives the idea of reflect* 1 light from the galaxy 
a point which was ilso made by Mr Reynolds 

Prof Pemnc agices with the suggestion of expulsion 
from the gdaxv but holds that the spirils ire no 
longer merely dust clouds but that a large number 
of stars have formed in them by condens ition they 
are autonomous systems perhaps 100 light years in 
diameter the nova? in them are supposed to be 
similar to but perhaps smaller than galactic novje 
they may be caused by stars colliding with streams 
of cosmic dust 

Mr Gifford notes that I ick Observatory photo 
graphs show that the number of spirals approaches 
a million assuming with I mdemann that each has a 
mass of ten thousand suns we obtain an aggregate 
mass greater than we can reasonably suppose to nave 
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lieen expelled from the gal ixy since it exceeds many 
estimates of the united mass of the galactic stars 
He agrees with Pemne m supposing that the spirals 
contain many condensol stars an l ascribes the 
nova: observed to collisions of st ir with star 

SOIDNFR ANDTHI GRAVHATIONAI Shu-T OS I ICHT 
— Prof T ] J See and others have lately asserted 
that J boldner had anticipated Finstein in 1801 in 
announcing the double shift of light rajs passing near 
the sun R Trumpler examines the matter in Pub 
Ast hoc Pacific for August md shows as might be 
expected that the double v due arises solely from an 
arithmetical blunder of boldner s who was of course 
using the Newtonun I iw Soldncr s aim was to 
find tho deflexion due not to the sun but to the 
earth Cunouslv enough a second arithmetical 
blunder caused his result to be ten times too great 
it o 001’ instead of o 0001' both values are far too 
small for practical measurement 

The chirge of plagiinsm agunst Einstein is thus 
shown to be completely unfounded Cavendish had 
investigated the shift at about the same time as 
boldner but did not get the erroneous double value 
They l»th issumed the corpuscular theory of light 
The idea that the shift was to be expected on the 
wave theory came much later 

Siar f ALi»LS ai Lind Obsirvitorv — Nos 30 
an 1 31 of the I und Meddelanden contain some useful 
work on star gauging The first is a rearrangement 
of the gauges of bir William and bir John Herschel 
They are reduced to galactic longitude and latitude 
and expressed as star density per square degree in each 
region measured References are also given to the 
sheets of the Tnnklin Adams chart containing the 
region the greatest and least numbers per square 
degree are 9630 and 20 

No 31 contuns details of the star counts made at 
Lund on the 1 ranklin Adams charts Separate figures 
ire given for each magnitude down to the 15th and 
for different distances from the centre of the plate 
The density per square degree m each zone is also 
given It will be remembered that Chapman and 
Melottc published a similar study of these plates in 
the memoirs of the R A S However as there is room 
for personality in the estimates of magnitude an 
independent count is quite useful At present there 
is no general discussion of the results of the count 
but this will doubtless follow in tho meantime the 
work is very serviceable for reference 
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Research Items. 


The Origin of American Quill work —The 
methods of American qmll work are figured and 
described m the August issue of Man by Mr H Lang 
Roth Mr Lang Roth remarks that the principle of 
capping the quill ends over a band of weft twined 
work or smew distinguishes the technique of Amen 
can quill work from that of other peoples — lyrolcse 
or Nepalese — who practise quill decoration But 
strange to say the same method is used by Ainu 
mat makers and bearing m mind the ethnic connexion 
between north east Asia and north west Amenca he 
suggests that the American technique was brought 
from Asia and that Americans in later times finding 
that the soft porcupine tail quills were adaptable for 
this form of decoration made use of the comparatively 
new found material and gave us the much admired 
quill work ornamentation an invention in itself of no 
mean order 

Ihf WiNNrBAc o Amlrican Indians — The thief 
contribution to the thirty seventh annual report of 
the Bureau of American Ethnology iji$ 16 pub 
lished in the present vear is a monograph on the 
Winnebago tribe by Mr PaulRadin the Winnebago 
and closely related tribes like the Missouri Oto and 
Iowa certainly represent the second westward migra 
tion of the Siou in tribes It is impossible to say 
when they entered Wisconsin but if they inn be 
identified with the builders of the effigy mounds they 
came from the south or south east But it is remark 
able if tlus theory be accepted that no effigy mounds 
arc found in Illinois and it may be assumed that the 
Winneb igo developed the mound building liabit after 
they had reached Wisconsin or that other types of 
mounds in Illinois are the work of them and kindre i 
tribes It is also possible that since the effigy moun Is 
arc undoubtedly associated with the clan organisation 
this type of social organisation was idopte 1 by the 
Winnebago only after they had entered Wisconsin 
Ihia well illustrated monograph gives an elabonte 
account of the history archaeology m itenni culture 
social customs clan orgams ition ind the cults of the 
Winnebago 

IhE Thkishik Shark — In Scunci of July 13 
Prof W F Allen gave a description of the liehaviour 
of a thresher shark (A l t>im 1 ulpt s) as observed by 
lum on tho coast of California We have received 
from I’rof Allen another account of the s init occur 
rence The shark was seen in pursuit of a small 
fish which it overtook and then turning sharply 
downwards ind to the right mad** 1 whip like stroke 
witbrts long tail almost instantly followed by another 
strolTe as a result the victim was badly crippled and 
would have lieen an easy prey had the shark not 1 ten 
frightened off Prof Allen concludes that the long 
whip like tail of Alopias is a highly efficient weapon 
for crippling its prey and he contrasts the methods of 
this snark with those used by the soupfin shark 
(Galeus tygopterus ) which chases a fish with its mouth 
directed towards the fugitive tning to snap it up 
when close enough to so so 

The Periodicity and Migrations of Locusts — 
In the Bulletin of Entomological Research for July 
Mr B P Uvsurov discusses the habits of the swarming 
locust Sckistocerca grigana (peregnna) which is the 
only Old World representative of the genus The 
locust Acndtum flamventre Burin is regarded as no 
longer a distinct species but as the solitary phase of 
the dimorphic species S gregana Mr U varov agrees 
with the conclusion of Vosseler that the migration of 
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S gregana either as nymphs or adults has nothing to 
do with need for food or with the search for new 
breeding grounds and a solution of the phenomenon 
is not yet forthcoming Runckel d Herculais has 
observed and Vosseler nas studied more thoroughly 
the extremely interesting colour changes in the 
individuals forming migratory swarms These changes 
in S gregana are very pronounced and Mr Uvarov 
believes that they are in direct physiological con 
nexion with the maturation of the sexual products 
and of the development and reduction of the fat body 
The life cycle of this species is very poorly known and 
its permanent breeding grounds and the conditions 
under which breeding takes pi ice are greatly m need 
of study The authors conclusion regarding two 
different phases of the species suggests a promising 
line of investigation Opportunities should be taken 
during years of mass invasions to observe the con 
ditions of existence, of the migratory phase and also 
during years of minimum prevalence when the 
solitary phase is most likely to be met with Observa 
tions of this kind recorded by Morstatt in East Africa 
suggest that the periodicity of locusts is not due to 
mv isions from outside but to increased local multi 
pbcation under dry conditions 

bi rveys in North Wlsi Yunnan — In the 
Ge graphical Journal for September there is published 
a map ot p irt of North West Yunnan which has been 
corrected by Mr I A Reeves from the observations 
of Prof J W Gregory and Mr C J Gregors 
Mr Kingdon Ward and Mr E C Young This 
map shows that part of the S llween River between 
about lat 27 0 30 N and lat 26° 30 N is entirely 
unmapped Most of the longitudes depend upon 
travirses and not on astronomical determinations 
I he altitudes along I’rof Gregory s route arc based on 
a series of boiling point observations 

DtSrRlBlTION Ol I AND AND SFA IN PAST TlMFS 
IN Austrai ASIA — Now that the hypothesis of drift 
mg continents has added a new fascination to palico 
geography geologists will find the senes of maps and 
considerations put forward by Prof \\ N Btnson 
of the I Diversity of Ot igo New 7e il ind of permanent 
value for consultation ( 1 alxozoic and Mesozoic 
Seas in Australasia Trans New 7ealand Institute 
vol 54 p 1 1923) The paper is a highly interesting 

attempt to traco the geographical evolution of 
Australasia and the author concludes that the 
opening of tho Cainozoic era saw Australasi 1 broken 
into blocks the vanous regions thenceforth having 
mdiv idual and not connected histones These 1 1 gions 
provide the geographical features traceable at tin 
present d ly Prof Benson takes us from the TSthys 
belt to the Antarctic fringe and he even includes 
(pp 4b and 48) such a detail as the evidence of 
glaciation on the borders of AAestem Australia and 
South Australia at the close of ( retaceous tunes 

Ihl Lavas of thi Pacihc Basin — Dr H S 
Washington has traced the sequence of three types 
of basic lavas in Haw m in the past and the irregular 
outpouring of all of these types at the present day 
from the collation of a large senes of analyses 
mostly due to his own work and forming a very 
solid contnbution to petrography (Amer Journ Sci 
vol 206 p 465 June 1923 and vol 207 p 100 
August 1923) It may be remembered that this 
indefatigable author ( The Deccan Traps and other 
Plateau Basalts Bull Geol hoc Amenca vol 33 p 
803) has recently concluded that the marked fluidity 
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of basalts forming widely spread flows depends on 
their high iron content and not on temperature or 
w iter They show indeed little explosive tendency 
Judd and Cole (Quart Joum Geol Soc vol 39 
p 457 1883) discussing the prevalence of glassy 
products in Hawaii laid stress on the temperature 
factor but recent experiments m the Xilauea 
crater do not indicate anything abnormal in this 
respect Washington s analyses like those of Cohen 
show that the Hawaiian lavas arc olivine basalts and 
basaltic indesites without any unusual iron content 
that might render them more fluid than the materials 
that have given rise to plateaux elsewhere The 
remarkable prevalence of basaltic glass among the 
Pacific lavas rem uns unexplained 

Cainozoic Mammaua in American Mv slums — 
The mounting of fossil mammalian skeletons from 
material that is often marvellously complete has 
become a fine art in the United States and W D 
Matthews paper Fossil Bones in the Rock m 
the admirably illustrated journal Natural History 
(yol 23 1923 American Museum of Natural History) 
describes the process in 1 specific example We 
leirn how the blocks of stone are removed from the 
quarry how the bones arc cleaned from the alluvium 
of the swamp thit proved a gra\c for their first 
owners and how a reconstruction is made on one 
side of the mounted skeleton to represent the animal 
in its habit os it lived The author deals with the 
three forms that abound to the exclusion of other 
and even neighbouring mammals in a quarry in 
I arly Miocene strata near Ag ite Sioux ( ounty 
Nebraska when they were first discovered m 1877 
The species are Dtcerathertum co ki a dwarf par 
homed rhinoceros a little larger than a pig (see also 
Naturf vol no p 585 1922) Mon pus elatus a 
clawed ungul ite combining characters of the horse 
the rhinoceros the tapir and the titanothere and 
as large as a modern camel and Dtnohyus hollandt 
the giant pig which is the largest known entelodont 
and was presum ibl> of savage disposition Mr 
Mattht ws suggests that some common drinking habit 
brought thise three ammils into association but 
may wt not picture the formation of an milave by 
three communities at some attractive spot like those 
indicated by C B Moffatt an 1 other naturalists in 
the case of wild birds on coastal flats 5 The museum 
picture (p 368) of the association is delightful 
M R lhorpe (4mer Journ Sc 1 vol 207 p 91 
August 1 J23) treats of new restorations 111 the \ adc 
Peil xly Museum and illustrates Mervcoid d n 
gracilix one of the oreodont ungulates w ilkmg 
delicately its larger iclitivc M cuthbertsonu graz 
ing copit usly and the carnivore Daphccnus ictus 
thin flankt 1 and prowling The specimens are from 
the Middle Ohgocene White River beds of the prolific 
Sioux County Nebraska In the following number of 
the Journ il p 229 the same author describes the 
progress of cur knowledge of the Merycoidodontidae 
from I tidv s work m 1848 onw erds and points out a 
number of primitive and also carnivore like characters 
in the group 

Ui per Air RrsuLTS in Japan — The Journal of 
the Meteorological Society of Japan for January 
contains a communication on the summary of pilot 
balloon observations at Tokorozawa by Mr Sekine 
The observations were carried out at the aerodrome 
of the Military Vviation School at Tokorozawa 
situate in 35 0 48 N Lat and 130° 28 F Long 
from observations with a smglo theodolite and with 
40 gm balloons from January 1921 to September 
1922 The results of 81 trustworthy ascents were 
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used to obtain the average wind velocity and the wind 
directions The observations confirm the prevalence 
of the great westerlies at heights above 1300 m 
According to the author s opinion the height of the 
monsoon m this region is limited to 1500 m , above 
which the return current prevails to 4000 m while 
above this again the anti trade is said to have a 
slight northerly component 

Resistancf Glassware — There has recently been 
added to the list of resistance glassware another make 
uced by the well known firm of Messrs Chance 
and Co Ltd Hus new British laboratory 
glass forms the subject of a pamphlet received from 
the firm stating the result of tests made on its chemical 
and thermal resistance at the National Physical 
I aboratory hour reagents were employed to test 
the resistance to chomical attack namely steam and 
water at four atmospheres pressure boiling and 
ev iporating hydrochloric acid of specific gravity 123 
boiling 2N caustic soda and a mixture of 2N am 
momum chloride and fi to 3 of water) ammonium 
hydroxide The second and fourth of tnese reagents 
produced no iction that could be detected Com 
parative teste using another make of British resistance 
glass showed the new glass as distinctly its superior 
in resisting the action of water and steam and hydro 
chloric acid while it was inferior in respect to the 
caustic soda test although even hero it had the 
advantage of remaining unclouded after attack 
Masks of the now glass filled with molten paraffin 
wax and plunged into water at 15 0 did not crack until 
temperatures between 210 and 240° C were reached 
being much superior to the glass selected for com 
parison On these rosults the new glass quite 
worthily takes a position among the resistance glasses 
of the first rank 

Radio Direction Finding by Reception — The 
Department of Scientific and Industrial Research 
has published the first of a senes of special reports 
dealing with the work of the Radio Research Board 
The report which is made by R L Smith Rose and 
R H Barfield gives a discussion of the practical 
systems of direction finding by reception They 
divide the various systems of radio telegraphic 
direction finding into three distinct groups which 
they call the single frame coil the Bellini Tosi and 
the Robinson systems Ihey first give the history 
of direction finders and then a simple approximate 
theory They demonstrate that in afl general 
particulars the underlying principle of the three 
systems is the same It has to be remembered 
that a tilted wave front does not produce directional 
errors A very large number of experiments were 
made on damped and undamped waves to find the 
relative merits of the three systems The variations 
from the true directions given by the methods were 
found to be m close agreement \.t night time the 
direction for the minimum value was not sharply 
defined and so large observational errors sometimes 
occurred at night The experimental results show 
that all existing systems give results which are 
practically identical with a single twin loop rotating 
about a vertical axis Whatever distortion is pro- 
duced in an arriving electromagnetic wave by the 
geographical surroundings and whatever the cause of 
the variations experienced both by day and night 
all the systems wore affected to the same degree 
An advantage claimed for the Robinson set is that it 
can be used in a noisy room No experiments how 
ever have yet been made to determine the relative 
merits of the systems m this respect 
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The Liverpool Meeting of 
'T'HE meeting of the British Association which 
* concluded on September 19 was in many ways 
notable and marked the successful introduction of 
various changes in the local and scientific proceedings 
In point of numbers it was the third largest meeting 
(Australia in 1914 excepted) in the long history of 
the Association but the actual number of tickets 
taken is not the only criterion for success Figures 
are however of some value for one of the objects 
of the Association namely to spread knowledge of 
science and what it stands for can be moat success 
fully accomplished by an appeal to the public receiving 
ready response 

While the membership numbered 3296 not less thin 
15 000 people attended the free public lectures in 
Liverpool and the surrounding boroughs while more 
than 7000 paid admission to the Scientific T xhibition 
held under the auspices of the Association in the Central 
Technical School on September 10 2 2 and this number 
does not include members of the Association itself 
who were admitted free 

Further the sectional meetings were almost all not 
merely well attende 1 but often overciowded a cm 
dition which spoke well for the enthusiasm for scientific 
knowledge among the members but also illustrated 
the attractiveness of the programmes 

The inaugural meeting when the president delivered 
his id dress was remarkable for the fact that the whole 
proceedings were broadcasted and in two halls m 
1 iverpool the wireless version was accompanied by 
lantern illustrations identical with and shown simul 
taneously with the originals shown during the a 1 Ircss 
itself in the Philharmonic Hall The address was well 
heard in most parts of the British Isles and w is even 
picked up so far away as Swilzerlan 1 This is 
indeed an example of the development of physical 
science since the last I iverpool meeting held in 1896 

The place of the customary second evening lecture 
was taken by a most successful scientific soiree given 
by the 1 ocal Committee at the University A 
wonderful senes of expenmental and other exhibits 
hail been arranged and a most comprehensive pro 
gramme had been prepared but unfort inntel) owing 
to the awkward lay out of the University Buildings it 
must have been nearly impossible for very many of 
the large and enthusiastic gatbenng to sec properly 
one half of all the interesting things on view or to 
hear many of the excellent senes of lccturettes buch 
a soiree however is full of value ind was greatly 
appreciated and the excellence of dl the arrange 
ments at it reflected the greatest credit on all those 
concerned in its organisation 

A delightful reception was given by the I ord Mayo 
and Lady Mayoress in the splendid suite of bud lings 
comprised By the Walker Art Gallery Picton Reading 
Room Hornby Library and the Museum winch for 
the purpose were all thrown en suite Seldom if 
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ever have these rooms been seen to better advantage 
and the arrangements for dealing with such a large 
gathering left nothing to be desired 

Important points in the work of the various 
Sections will m dealt with in special articles but as 
already mentioned sectional activity was more 
pronounced than at any recent meetings 

In the physical and chemical sciences this was no 
doubt partially due to the presence of a remarkably 
large number of the most brilliant workers in these 
fields With Sir Ernest Kutherlord as president of 
the Association Prof McLennan is president of 
Section A and Prof Donnan of Section B and the 
presence of Sir William Bragg Sir Oliver Lodge 
Profs Bohr Langcvn G N I ewis Coster Hevcsy 
ind a host of other well known names these Sections 
could scarcely fad to be of unusual importance and 
interest Indeed Sections A and B represented an 
extr lorduianly representative gathering of the great 
men of all countries Other sections were equallv 
happy in the import ince of the subjects thev pre 
scnled and possibly to the lav mind proved an oven 
greiter attraction than the recent developments of 
atomic theory and the electrical constit ition of matter 

It was most satisfactory to find tho true scientific 
interest of the meeting as undimmished as in pre 
War jeirs and this Liverpool meeting a worthy 
successor to the very successful one of a quarter of a 
century ago 

I he fifty five general and sectional excursions 
arranged this year were all well patronised the 
n imber of applicatioi s for many exceeding the possible 
number for the excursnn As practically all the 
excursions at this meeting liai a more or less definite 
scientific interest as distinct from mere picnics it is 
clear that members are as keen to follow science afitl 1 
as in the lecture room 

At the close of the meet mg a party went for four 
liys on a visit to the Isle of Mail Granted good 
weather they should have seen all that is most 
interestmg in the Island to arrhae flogists geologists 
botanists and marine biologists 

In conclusion a word must be sai 1 about the 
Reception Room Tew cities possess a hall at once so 
commodious convenient or beautiful as bt Cieorge s 
Hall Ihe fine tessellated floor (unknown to most 
even of Liverpool citizens since it has not been on 
view for nearly twenty years) was great! v inured 
an 1 with the comfortable furnishing and floral 
decorations made a charming central meeting place 
for members The Reception Room was rarely 
emp y and helped in no small measure the success 
of the meeting by forming a convenient and comfort 
al le rendezvous 

The l iverpool Meeting of 1023 will certainly be 
handed down as one of the really successful meetings 
of recent years Alfrfd Hoi t 


The International Meteorological Conference at Utrecht 


CINCF the first steps were taken m 1853 towar Is 
international co operation in meteorology the 
International Meteorological Organisation lias had 
a varied career its meetings sometimes taking the 
form of congresses of plenipotentiaries appointed 
by Governments and convened through diplomatic 
channels and sometimes of conferences of directors of 
meteorological services and observatories meeting 
without official aid 

Until 1919 the Organisation had no written con 
stitution but at the first Conference held after the 
War at Pans in 1919 Rdgleraent de 1 organisation 
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m 6 teorologique Internationale was formally adopted 
Accorduig to these rules the International Meteoro 
logical Organisation comprises (1) Conferences of 
Directors (2) the International Meteorological 
Committee (3) Commissions The Conferences are 
to meet every six years and to consist of all heads 
of Rdscaux of stations in each country and the Directors 
of Meteorological Observatories which are official 
and independent of one another to whom are added 
a number of directors of private institutes and re 
presentatives of Meteorological Societies 
The International Meteorological Committee is 
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appointed by each Conference to act until the meeting 
of the next Conference and is to all intents and pur 
poses the executive body of the Conference for it 
carries out the decisions of the past Conference and 
prepares the business of the next h ach member of 
the Committee must belong to a separate country 
and must be the director of an independent meteoro 
logical establishment Commissions are appointed 
by the Committee to ulvance the study of special 
questions and members are appointed simply from 
the point of view of their personal qualifications to 
assist the work of the ( ommission In this way the 
assistance of men of science and private gentlemen 
unassociated with official services is made available 
and freely used 

When the Conference met in Paris in 1919 the 
politic d state of the world was so abnormal that 
invitations could not be sent to some countries and 
many other countries were not able to be represented 
It w is therefore felt that another Conference Bhould 
be called as soon is con litions became more favour 
able an 1 all countries without exception could meet 
111 council When tie International Meteorological 
( omtmUte met in London in 1 j2i it was ctnsi lered 
that such a time was rapidly approaching and the 
invitition of Prof van Evcrdingen director of the 
De Bilt Observatory Holland for a meeting of the 
Conference in Utrecht during 1923 was accepted 
The retim to normal political relationship has not 
been so rapi 1 as was expeetc 1 and the troubles of 
the early months of 1 J23 m ide it look at one time is 
if the Conference would liavc to be postponed but 
it was finilly decided not to cancel the mutations 
which had been despatched in December 1922 and 
this course 1 as been ji stifled by the successful meet 
mgs < f the ( onfcrcnce held in l trccht on September 

^ llie meetings of the Conference were preceded and 
followed bv meetings of several Commissions lhe 
( ommissions for Agnci ltural Meteorology Solar 
Radiation Terrestrial Magnetism and Atmospheric 
Electricity Weather Telegraphy and Maritime Meteor 
ology were held before the Conference (September 
3 6) and the Commission for the Study of Clouds 
and the Con mission for the Upper Air met after the 
Conference (September 14) lor the meetings of 
the Commissions ai l Conference fifty members were 
present from \rgentme (i) Austria (1) Belgium (2) 
Brazil (1) Denmark (1) Spun (2) Finlind fi) bruice 
(5) Great Britain (5) India (1) Japan U) Norway 
(3) Hclland (11) loland (2) Portugal (1) Russia 
(2) Sweden (3) Switrtrlan 1 (2) Crecho Slov ikia (2) 

At the first meeting of tho Conference on rnday 
September 7 Sir Napier Shiw (Great Britain) was 
elected president in 1 Dr Hesselberg (Norway) 
secretary general After the president s address had 
been lelivcred and certain business matters disposed 
of it was dtcide 1 to remit all reports and resolutions 
submitted to the Conference to five sub commissions 
for preliminary consideration and the preparation 
of suitable recommendations This distribution 
occupied the greater part of the meeting on Friday 
afternoon when the Conference adjourned until the 
following Tuesday to give the commissions time to 
prepare their reports When the Conference re 
assembled on Tuesday it worked very hard for three 
days considering the sixty odd resolutions submitted 
for its approval 

The great development of the use of wireless tele 
graphy in the dissemination of meteorological data 
has necessitated very intricate co operation between 
meteorological services all over the world especially 
in Lurope As the information is distributed broad 
cast for the use of any one who cares to receive it it 
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| u highly desirable that the messages issued in the 
various countries should be of the same form and in 
the samo code As the result of untiring work of 
the Weather Telegraphy Commission under the 
guidance of its energetic president Lieut Col Gold 
the New International Code is now used by twenty two 
meteorological services The arrangement of the 
times of issue of the wireless messages to prevent 
interference is also a difficult matter and necessitates 
close co operation It is not surprising therefore 
that twenty resolutions were submitted to the Con 
ference by the Weather lelegraphy Commission 
These dealt with such questions as the wording and 
interpretation of the code times of issue description 
of the stations reduction of pressure to sea level 
additional observations and the establishment of 
sub commissions to watch the working of the code 
and to study proposals for improvements A new 
departure was the agreement to add a new group of 
figures to certain messages to allow experiments to 
be made of a new method of forecasting based on a 
dose study of cloud forms which has recently been 
developed by the I rench Meteorological Office It 
was very gratifying th it it was not found necessary 
to alter the International Code for it is extremely 
difficult to carry through a change when so many 
services are concerned and it would jeopardise all the 
progress m ule towards the use of a uniform mtssage 
if changes were made by some ind not by others 

The resolutions submitted by the Commission for 
Maritime Meteorology were less numerous but they 
contained references to several remarkable advances 
towards the extension of synoptic methods to ships 
at sea The Commission recommended the adoption 
of 1 code to be used for wireless weather messages 
sent out from ships lhc code consists of eight 
groups of figi res the first four of which are called 
universal group and will be the same for all ships 
in all ports of the world the second four called 
national groups will bo different accorling to the 
office which organises the issue op 1 will be designed 
to meet the different needs of tlie vinous services 
This proposal which was accepted by the Conference 
marks a great advance in mternotion il co operation 
in all parts of the world The Conference also re 
corde 1 its ippreciation of the work performed on 
board the Jacques Cartier Tlus is a trench ship 
which h is m ule experiments dunng voyages between 
Amcnca and Euroj e of collecting meteorological 
information by wireless telegraphy from ships and 
shore jrepanng a meteorological chart of the 
Atlantic and then broadcasting forecasts for the use 
of ships I he Jacques Cartter cames an officer of 
the mercantile marine trained m the trench Meteoro 
logical Office who is assisted by a clerk lent by that 
office turther developments along these lines are 
to be exj ected 

lhc power of the method of correlation when 
applied to meteorological data is now generally 
recognised by meteorologists lhc success of Dr 
G 1 Walker who employs this method m his fore 
casts of the Indian monsoon is well known Such 
work however fails unless homogeneous data ex 
tending over a long penod are available Prof 
Fxner of Vienna brought this matter before the 
Conference and a resolution was adopted expressing 
the opinion that the publication of long ana homo 
geneous data from a number of stations at distances 
of about 500 or 1000 kilometres from one another 
would be of great value Not content with express 
ing this opinion the Conference asked Dr G T 
Walker to supervise the w or long of the resolution 
so far as Asia is concerned and similarly Prof F M 
Exner for Europe Mr H H Clayton for America 
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and Dr G C Simpson for Africa Australia and the 
ocean generally 

The Conference was unable to solve the problem 
subnutted to it by the Commission for the Upper Air 
regarding the international publication of upper air 
data That these data should be collected and 

blished in a uniform manner is highly desirable 

t all the efforts of Sir Napier Shaw the president 
of the Commission to find a possible way of doing 
so have been unavailing Such an undertaking would 
be expensive and would require financial aid from all 
countries concerned In present circumstances it is 
not surprising that such aid is not forthcoming and 
all the Conference could do was to make suggestions 
for meeting temporarily the pressing need for the 
rapid circulation of results obtained by means of 
sounding balloons The data obtained by the use 
of aeroplanes and pilot balloons are too numerous 
to be handled internationally at present and the 
Conference therefore recommended that each country 
should publish its own data 

Many resolutions dealing with agricultural meteor 
ology terrestrial magnetism atmospheric electricity 
solar radiation and the upper atmosphere were 
adopted but space does not allow of further details 
here 

One of the most important questions dealt with 
by the Conference was its relationship to the Inter 
national Union of Geodesy and Geophysics The 
great growth of the official weather services of all 
civilised countries has provided so many questions 
of administration and organisation for international 
consideration that this 9ide of the activities of 
the International Meteorological Organisation has 
swamped the scientific side At recent meetings of 
the Conference and Committee there has been no 
time for scientific discussion and therefore little to 
attract the members of the Organisation other than 
those connected with the great official meteorological 
services A resolution was therefore considered to 
alter the rules in such a way as to ’unit membership 
of the Conference to directors of meteorological 
services There was practically no opposition and 
the rule governing the membership of the Conference 
now reads as follows — 


The Officers of the Committee shall invite to the 
Conference all heads of R6seaux of stations in each 
country which are official (d 6 tat) and independent 
of one another 

It was generally understood that this would remove 
from the work of the Organisition all questions of 
pure science and that the science of meteorology 
would be considered only in so far as it is applied to 
the needs of the meteorological services I ‘Tactically 
this is no change m the work of the Organisation but 
it makes a clear distinction between the sphere of 
the International Union of Geodesy and Geophysics 
and the sphere of the International Meteorological 
Organisation There should now be no material over 
lap between the work of the Union which considers 
meteorology from the scientific side and the work 
of the Organisation which studies only those ques 
tions which are of interest to all national meteoro 
logical services and which necessitate the utilisation 
of their own network of stations 

At the last meeting of the Conference when the 
new International Meteorological Committee had been 
elected and Sir Napier Shaw was about to terminate 
his long connexion with Internationa] meteorology 
Col Dclcambre the head of the French Meteorological 
Office rose and m a short eloquent speech expressed 
the regard every member of the Conference felt for 
Sir Napier Shaw and the debt which meteorology 
owed to him He then proposed that Sir Napier 
should be elected an honorary member of the Inter 
national Meteorological Committee an honour never 
before bestowed The proposal was accepted with 
prolonged applause and much feeling for all felt 
that this was a happy way of marking their apprecia 
tion of the great work done by Sir Napier Shaw for 
international meteorology 

The newly elected Committee met the next day 
and appointed Prof van Everdingen president and 
Dr Hesselberg secretary The office of vice president 
was left vacant for the present 

The general feeling at the end of the meetings 
frequently expressed was that good work had 
been done and much progress made Good feeling 
between members from all countries was very marked 
throughout 


The Emerald Table 


By h J Holmyard 


/-\N£ of the most famous of alchemical tracts is the 
^ Emerald Table ( Tabula smaragdina ) as 
cnbed to the almost mythical founder of chemistry 
Hermes Tnsmegistoa Not merely is it regarded as a 
masterpiece by the medieval alchemists themselves 
but later historians of chemistry have written m 
numerable articles in a vain attempt to solve its 
perennial mystery The I atm text of the Tabula has 
been printed so many times that it is unnecessary 
to reproduce it here it may be seen in Kopp s Beitr 
xur Gesch der Chenue p 377 while an English 
translation is given by Thomson in his History of 
Chemistry p 10 

The problems presented by the Tabula are shortly 
as follows (1) In what language was it originally 
written ? (2) What is its age ? (3) Has it anything 

whatever to do with alchemy ’ The third of these 
problems need not be discussed m this place it is 
sufficient to remark that it has always been considered 
alchemical in nature and in that judgment we may 
reasonably acquiesce 

The question of the age of the work needs a fuller 
treatment It was first printed at Nuremberg in 
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1341 under the title Hermetis Tnamegisti Tabula 
smaragdina in ejus manibus in sepulcro reperta cum 
commentatione Hortulani but according to Kucher 
( Oedipus Aegyptiacus 1653 II 11 p 428) it is 
mentioned by Albertus Magnus in his Liber de 
sccretis chymicis which is however probably 
spurious Knegsmann ( Hermetis Tnsmegisti 
Tabula smaragdina 1657) maintained that the 
work was originally written m the Phoenician language 
and says that according to some the bmerald Table 
was taken by a woman called Zara from the hands 
of the dead body of Hermes in a cave near Hebron 
Other authors inform us that Alexander the Great 
on one of his journeys discovered the sepulchre of 
Hermes and in it the tract inscribed upon a table of 
emerald These obviously legendary accounts led 
many historians of chemistry to doubt the great age 
of the Tabula and Thomson (op ett p 13) say* that 
it bears all the marks of a forgery of the fifteenth 
century Kopp however showed that it was well 
known to European alchemists m the middle of the 
thirteenth, century and that it was mentioned by 
Albertus Magnus (1193 1282) m a work which is 
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undoubtedly authentic namely the De rebus 
metallius et m moral lbus (hb i tract I cap 3) 
The commentary on the Tabula by Hortulanus to 
which reference has already been made might be 
used to show an even greater antiquity if Hortulanus 
were safelv to be identified with John Garland (1202- 
1252) but this identity is open to grave doubt 

The last word on the subject was that of Prof 
F O von Lippmann in his admirable book Die 
Entstehung una Ausbreitung der Alchemie (Berlin 
^ 9*9 P 58) Em gneclusches Original der Tabula 
smangdina 1st mcht bekannt und da die synschen 
und arabischen Chemiker lhrer uberhaupt kerne 
Erwfthnung tun so bestehen berechtigte Zweifel an 
lhrem vorgeblichen Alter so alt wie der gesamte 
zugehorige Litteraturkreis kbnnte sie aber dem soeben 
Ausgefuhrten rufolge tmmerhm sein und die An 
fuhrung des Hermes Tnsmegistos sowie die Her 
ilbernabme des 1m Lateinischen ganz ungcbrauchlichen 
Wortes tclesmus (r«\«rjijt) lassen emc Cbersetzung 
aus dem Gnechischen nundestens als moghch er 
scheinen In short although the earliest definite 
mention of the Tabula is that made by Albert us 
Magnus there is a possibility that the claim of the 
alchemists namely that it was translated from the 
Greek was well founde J 

The following observations therefore would appear 
to be of considerable interest as throwing further 
light upon both the age of the Tabula and the language 
in which it was written The celebrated l&bir ibn 
Hayyfln who flourished in the last half of the eighth 
century a d wrote a very large number of hooks on 
alchemy a partial list of which is given by A 1 Nadlm 
m his encyclopaedia the Kitab al hihrist (tenth 
century a d ) This list was compiled partly from 
Jabir s own catalogue of his writings and there seems 
to be no doubt of its authenticity especially as about 
fifty of the books mentioned are still extant The 
fust book on the list is one entitled Kitab Ustuqus 
al Uss al Awwal a title which Berthelot ( I a 
chimie au moyen Age 111 32) translates Le hvre 
d Estaqis le premier myrte This mysterious 
translation is explained by the fact that apparently 
Berthelot s translator did not know the meaning of 
tho word U fuqus and mis read As (myrtle) for Uss 
(base or foundation) U (uqus is I believe an Arabic 
transliteration of the Greek uw which is used 
by Anstotle in the sense of firm or solid and 
was extended in meaning to include the basis of 
anything and thus for example the four elements 
as the basis of all things 

The Kitab Ustuqus al Uss al Awwal (al Awwal 
the first ) is followed by a second (al Than!) and a third 
(al Thahth) and although no MSS of these works 
are known in Europe there are 1 believe some in 
India where m 1891 a lithographed edition was 
published lhe copy I have used was kindly lent 
me by Mr A G Ellis of the British Museum Now 
in the second book of the Ustuqus (p 41 of the 
lithographed edition) occurs the passage Balinaa 
mentions the engraving on the table in the hand of 
Hermes which says 

Truth I Certainty I That m which there is no 
doubt 

That which is above is from that which is below 
and that which is below is from that which is above 
working the miracles of one [thing] 

As all things were from One 

Its father is the Sun and its mother the Moon 

The Farth earned it in her belly and the Wind 
nourished it in her belly as Earth which shall become 
Fire 

Feed the Earth from that which is subtle with 
the greatest power 
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It ascends from the earth to the heaven and 
becomes ruler over that which is above and that 
which is below 

And I have ilready explained the meaning of the 
whole of this m two of these books of mine 
Although the Arabic text of tho Table is obviously 
corrupt and the translation of it here given therefore 
uncertain m one or two minor points there can be 
no doubt that a version m Greek was known to 

i &bir since the correspondence of the above with the 
stin text — the appropriate portions of which are 
appended — is very dose 

1 Verum sine mendacio certum et verusimum 
2 Quod est infenus est sicut quod est supenus 
et quod est supenus est sicut quod est 
infenus ad perpetranda miracula rei unius 
3 Et sicut omnes res fuerunt ab uno meditatione 
umus sic omnes res natae fuerunt ab hac 
una re adaptione 

4 Pater ejus est Sol mater ejus Luna port&vit 
Ulud ventus in ventre auo nutnx ejus 
terra est 

*••*** 

7 Separable terrain ab igne subtile a spisso 
su a vi ter magno cum ingemo 
8 Ascendit a terra in coelum iterumque descendit 
in terrain et recipit vim supenorum et 
infenorum 

The BallnSs mentioned by Jabir is Apollonius of 
Tyana who was born a few years before the Christian 
era and acquired a great reputation in the East as a 
wonder worker and as a master of the talismaoic ait 
It seems therefore that we must antedate the 
Tabula smaragdina by four hundred years at least 
and probably by twelve hundred its existence in a 
Greek form is rendered in the highest degree probable 
and it must be acknowledged that in the Tabula we 
have one of the oldest alchemical fragments known 


University and Educational Intelligence. 

Cambridcf — The vice chancellor Dr E C Pearce 
in the course of his address on the opening of the new 
academic vear on October 1 said that the University 
Grants Committee had informed him that from the 
academic year now opening the Government proposes 
to make an additional annual grant of 30000/ to 
meet the needs of the University for superannuation 
stipends maintenance of the Library extension of 
extra mural work and the women's colleges m 
addition a non recurrent grant not exceeding 35 000 / 
will be payable in respect of superannuation arrears 

Ciasgow — Dr J R Currie professor of preventive 
medicine m Queen s University Kingston Ontario 
has been elected to the newly estab’ished Henry 
Meehan chair of public health Dr Cume during the 
War was specialist sanitary officer at Toronto and 
Dunkirk and was Medical Officer of the Scottish. 
Board of Health 1919 1922 His work on the 

Mustering of the Medical Service in Scotland 
published last year gives a stirring account of the 
efforts made in Scotland to keep up the supply of 
medical officers for the Army and Navy and to 
organise the remainder for civil needs Dr Cume 
was secretary of the Fmergency Medical Committee 

St Andrfws — Dr Adam Patrick has been chosen 
b) the University C ourt to succeed Prof Stalker in 
the chair of medicine and the directors of the Royal 
Infirmary Dundee have appointed him one of their 
physicians Dr Patrick is a graduate in arts with 
honours in classics and M D with honours of the 
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cessively to Prof Samson Gemmell and Prof T K 
Munro of the chair of medicine at Glasgow Duhng 
the War he was working for more than three vears 
as a specialist m bactenoiogy m Malta and held other 
appointments in the Army Medical Service 
On the nomination of the Council of the St Andrews 
Institute for Clinical Research the Court has ap 
pointed Mr Norman Maclennan to the lectureship 
m bactenoiogy vacant through the resignation of 
1 1 Col \\ h Harvej 


Societies and Academies. 

Paris 


Dr Rohmavn professor of physics at the Munster 
University formerly at Strasbourg has been ap 
pointed to the newly founded chair of mathematics 
and physics m the Torstlichen College Harm 

The Bocconi Commercial University Milan has 
resumed this year the publication suspended since 
1915 of its Annuano Its student enrolment shows a 
steady increase from 63 in 1915 16 to 332 in 1919 20 
followed by a decrease to 293 in 1921 22 The 
teaching staff comprises 31 professors and lecturers 
Annexed to the University are an institute of political 
economy and a laboratory of technical and com 
mercial research 

I'm. Faculty of Medical Sciences of the University 
of London University College announces for 1923 24 
that each of the departments for the preliminary an 1 
intermediate medical sciences is equipped not only 


and quanta —MM Mengaud and Mound The 
m teonte of Saint S mveur (Haute Garonne) the 
ci cumstauces of its fall 

Cape Town 

Royal Society of South Africa July 18 — Dr \ Ogg 
president in the chair — E Newbtry On a proposed 
modification of the cathode ray oscillograph I he 
modification would fit the instrument better for the 
study of over voltages 1 S Thomas and R W 
Riding Note on the polysulphides of ammonium 
with some considerations regarding the constitution 
of the polysulphides of the alkali metals The action 
of sulphur on solutions of ammonium hydrosulphidc 
in dry alcohol resulted in the formation of ammonium 
pentasulphldc only When sodium is the metal used 
the tetrasulphide is formed with potassium the 
pentasulphide Ammonium pentasulphldc in alco 
nolle solutions is capable of dissolving still more 
sulphur and there is evidence of the existence of 
higher polysulphides a heptasulphide has been 
lsrlited Pyridine and nitrobenzene react with am 
momum pentasulphide giving highly colouicd solu 
tions There is probably in the polysulphide mole 
cule two sulphur atoms in 1 different state of com 
bination from the remainder and the disulphides may 


for the preliminary and intermediate courses for bination from the remainder and the disulphides may 
medical degrees but also for more advanced work regarded as being derived from a form of hydrogen 
Organised courses of advanced study m experimental disulphide represented by the formula HSSH 


Organised courses of advanced study m experimental 
physiology and biochemistry are provided and there 
are post graduation courses in hygiene and public 
health leading to the various diplomas and qualihca 
tions m public health A special post graduate 
prospectus w being issued 

State policies in regard to the financing of public 
instruction are described and criticised by Prof 
Fletcher H Swift of the University of Minnesota m 
Bulletin 1922 No 6 of the United States Bureau of 
Education The growth of expenditure on the public 
schools since 1871 in the United States has been 900 
per cent varying from 750 in the North Atlantic ind 
North Central States to 1400 in South Atlantic and 
South Central and 4000 per cent m the Western 
States The professor opines that these expenditures 
will continue to increase and he recommends that the 
major portion of the burden be shifted from the local 
communities to the State He would have the State 
provide the cost of teachers silanes supervision 
general administration and the supply of such 
materials as text books and laboratory apparatus 
leaving to the local communities the provision fur 
mshing repairing operating and maintaining of 
school buildings together with responsibility for fuel 
water light power insurance playgrounds and play 
apparatus He estimates that the State would under 
such a distribution have to bear from 75 to 80 per 
cent of the total costs To worshippers at tho 
shrine of the ancient fetish of local support and local 
control he says this system has led to multitudes 
of children being demea educational opportunity and 
the herding of thousands in dismal hovels under the 
tutelage of wretchedly undeipaid teachers while 
hundreds of communities are able to provide luxun 
ous educational facilities One would like to 
know whether Prof Swift has seen Mr Bernard 
Holland 0 article m the Edinburgh Review for January 
m which some of the disadvantages of centralised 
control of education are set forth 
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of sulphur to the disulphides compounds of the tvpe 
RSSIt USSR 

I etc being thus obtained This 

S SS 

view is confirmed by tho decomposition of ammonium 
pentasulphldc into the disulphide and free sulphur 
The reaction takes place at a low temperature and is 
quantitative in character— M Rmdl The active 
pnnciple of Homana pallida (\ ellow lulp) The 
active principle has digitalis like physiological effects 

Calcutta 

Asiatic Society of Bengal August I — I C Fraser 
/oological results of the Percy Sladen Irust I xpedi 
tion to Yunnan under Professor J W Gregory in 
1922 — Dragonflies Tht collection consists fneirly 
200 specimens the mijonty of which belong to the 
sub f mily Iibcllulmse Ihe species ire mostly 
Oriental but 1 few Pal earctic forms occur from 
high iltitudes Twenty three species arc repre 
sented of which seven are described as new — 
B Prashad Observations on the respiration of the 
Ampullanidae After a short survey of the previous 
literature on the sut ject of the respiration of tne apple 
sn ills an account of the respiration m the common 
Indian P globosa is given The pocuh inties noted m 
the case of the hill stream form Tvrbimcola saxea are 
also described and the probable causes of these pecu 
hanties with reference to the hill stream habitat are 
discussed 


Official Publications Received 

Proceeding, of the Royal Boo ety of Bdlnburgh Beaton 1 22 tt Vol 
43 Pert 2 No 8 The T1 eory of Alternant* hon IMS to 1»17 By 8tr 
Thomaa Muir Pp 117148 U Vol 48 Pert I So I Tho Meehanlam 
be) lnd Relativity By Dr W Peddle. Pp 14# 1M M Vol it Part 
i Na 11 further Tarte a pan Dewar llaaka Intended to hoi 1 Liquid Air 
By HenryBrtgg* and John Mall nron Pp 1801)9 la Vol 41 Part i 
No. II The Interior and Exterior Space Time for ■ of the Potnoart 
Uaetron In Weyl • Geometry By John Manhall Pp. 170 1 t u 
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A Representative Body for Science. 

F ROM time to time proposals have been made 
lor the establishment ol a body representative of 
British scientific opinion— professional or otherwise , 
and various opinions have been expressed as to the 
constitution and functions of a body of this kind It 
seems desirable therefore to consider some of the 
questions raised by these proposals 
hirst it may be asked whether such a body does not 
exist already A fully representative body is one which 
can recommend a course of action in the perfect assur 
ance that its recommendation will be accepted by all 
but an insignificant minority of its constituents 
There are bodies representative m this sense of some 
groups of scientific workers there are others which 
in the opinion of their members should be, or some day 
may become fully representative But there does not 
seem to be any body which actually possesses at the 
present time the necessary authority over all scientific 
workers 

The second question is whether there is such a thing 
as scientific opinion of which any body can be repre 
sentative The opinion relevant to our discussion is 
not that concerning technically scientific matters 
Such opinion is not formed in council and needs no 
enforcement even among the laity The only matters 
on which a representative scientific body could usefully 
express an opinion are those on which the laity judge 
for themselves and are not always prepared to accept 
the verdut of scientific workers For our purpose 
there is no scientific opinion unless there are questions 
on which scientific workers, while agreeing substantially 
among themselves, are apt to differ from important 
sections of the rest of the community Oiere probably 
are such questions for example there is the recogni 
tion economic political, and social, to be given tq, 
scientific work Other matters need not be mentioned , 
but since our judgment of the desirability or possibility 
of a representative body is likely to be greatly affected 
by our view of the nature of the problems with which 
it will have to deal, every one who discusses the matter 
should start by suggesting to himself concrete examples 
of such problems 

Supposing then, that it is decided that there is a 
group of problems on which a definite scientific opinion 
exists, we may proceed to inquire whether it is likely 
that any actual representative body would succeed m 
expressing it If there is any doubt on this matter, it 
will probably arise from a fear that any body of the 
kind proposed would be sure to lose touch with the 
average scientific worker and fall under the domination 
of some unrepresentative clique The danger must 
be recognised, for scientific workers are often not highly 
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endowed with the ‘ political sense ” Methods of 
avoiding it will be considered later , but here it may 
be pointed out that an undue insistence on the danger 
mas defeat its purpose It is fatal to assume at the 
outset that the body is going to fall into the hands of 
a clique, many promising organisations (not neces 
s<inly m the scientific world) have failed to express the 
general will merely because a large section of the 
community, seeing among its original promoters some 
persons with whom they disagree, have overlooked the 
presence of others with whom they do agree and have 
refused to join it Further, it must be remembered 
that, if there is not perfect unanimity, the minority is 
sure to accuse the majority of being dominated by a 
clique , it always does Every political party, for 
example, when it is really m a minority, always mam 
tarns that the nation is being led astray by some small 
band of evilly disposed persons 
Next, if there is a scientific opinion which can be 
expressed by a representative body, could it be en 
forced ? Here any discussion would probably tum 
on the analogy of bodies representative of other pro 
fessions, such as lawyers teachers, or doctors The 
analogy suggests that the outlook is promising, but the 
differences as well as the resemblances should be noted 
Men of science form a much less homogeneous body 
than any of these three professions, moreover, the 
laity is, or was until quite recently much less firmly 
convinced of the need for the profession at all How 
ever, this is not the objection usually raised on this 
score , it is sometimes suggested that a representative 
scientific body, though it might exercise great influence, 
could attain its ends only by means of some coercion 
on its own members or the outside public, which is 
intrinsically undesirable To those who do not believe 
that all interference with the action of others is 
^legitimate it may be suggested that coercion ” is a 
relative term Most people use the term only when they 
object to the ends to which the proposed coercion ” 
is directed, they seldom shrink from any form of 
pressure which is unavoidable if ends are to be attained 
in the justice of which they believe firmly Objection 
on this score is usually closely associated with the 
fear of a dominant and hostile clique 
These simple considerations suggest others concern- 
ing the constitution of a representative body To-day 
all will probably agree that its constitution must be 
“ democratic,” that its constituents must include all 
who have any right to be termed scientific workers 
(and nobody else), and that each constituent must 
have equal voting power m determining its policy 
^Jlut that is not enough , the constituents must be ml 
and active, and must take a constant interest m the 
body supposed to represent them This result will , 
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probably not be achieved if all representation is in- 
direct, and the selection of the council (for some kind 
of council is clearly necessary) lies M the hands of 
subsidiary bodies appointed by direct election , such 
indirect election will be all the less satisfactory, if those 
subsidiary bodies are selected primarily for some other 
purpose 1 his point is important because one method 
by which a representative body might be established 
would be by some kind of federation of existing 
organisations, such as the professional institutes 
While it will probably be necessary, as well as desirable, 
that the institutes should be given a constitutional 
relation to any general representative council, we 
doubt whether a council based solely on such bodies 
would remain sufficiently closely in contact with all 
shades of scientific opinion A considerable pro- 
portion of the franchise ’ must surely be direct, 
and even that part which is indirect should take into 
account as many and diverse classifications of the 
scientific community Even in the initial stages, 
which lead up to the establishment of the representative 
body, direct expression of opinion should be encouraged 
We think that no steps should be taken until the pro 
posals have been fully discussed either at meetings or 
m the columns of scientific journals 
But no franchise, however perfectly designed, can 
secure the continual interest which is the sole guarantee 
of true representation 'The representative body must 
have some work to do which will affect every con- 
stituent and make it impossible for any one to remain 
indifferent This work need not necessarily concern 
matters on which there is likely to be general agreement, 
and on which it is proposed that the body shall make 
a pronouncement of scientific opinion to the outside 
world , indeed, any pronouncement which the body 
may make with substantial unanimity will have much 
greater force if it is known that on other matters of 
internal moment there is no sign of unanimity The 
body must not seek to secure an undisturbed atmosphere 
of philosophic calm , it must handle controversial 
issues, because they alone are vitally interesting 
Here is the gravest problem , for if any controversial 
issue is recognised from the start as within the scope of 
the body, those who think they will be in a minority 
on that issue will try to hmder its establishment, and 
will undoubtedly succeed We would, therefore, put 
forward a concrete suggestion It is that, at the out- 
set, the body should direct its attention to one problem 
only, namely, to the establishment of a register of 
qualified scientific workers The problem will have 
to be solved if the body is to be called into existence , 
it raises difficult questions on which almost every one 
has some opinion , but the controversies that are 
likely to anse in its discussion wiQ not necessarily be 
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fatal They are not likely to be bitterly personal , 
for at the Mart all questions ww concern classes and 
not individuals , it is sure to be recognised that m 
dividual* already existing are given the benefit of every 
possible doubt Again, minorities are likely to resent 
exclusion rather than inclusion, the hostility of a 
minority whom it o proposed to exclude is dearly not 
so important as that of one which, by its secession can 
rum the scheme Further, a registering body would 
probably have little difficulty m securing immediately 
■some official position and recognition These reasons 
seem to point dearly to registration as the first task 
of the representative body but since registration m 
science is not a matter of primary importance we 
would make it dear that we do not think it worth 
while to establish a registering body unless it is under 
stood that when this part of its work is concluded 
it is to develop wider activities 


Synthetic Colouring Matters 

Synthetic Colouring Matters Dye stuffs derived from 
Pyndtne, Quinoline, Acndtne and Xanthene By 
Prof J T Hewitt (Monographs on Industrial 
Chemistry ) Pp xi+405 (London Longmans, 
Green and Co 192a ) 141 net 

I T is probable that when the monographs on colour 
ing matters which are promised in the intro 
ductory note to Sir Edward Thorpe s senes on industrial 
chemistry have been published, they will represent as 
complete a compilation of the essential facts as exist 
in any language Moreover, they will probably form 
a convenient source from which those who wish to 
obtain full information on this important branch of 
organic chemistry can readily do so without having 
to spend time and energy in consulting such cumber 
some literature as that of the Fortschntte The first 
volume to appear, that on the Natural Colouring 
Matters/’ by Perkin and Everest is already known 
and appreciated by chemists, and we have now to look 
forward to the publication of no less than six \ olumes 
on synthetic colouring matters by authors who should 
know what they are writing about The first of these 
volumes to appear has the title given at the head of 
this review, and sets a standard which augurs well for 
the success of the senes 

Probably few books are more difficult to wnte (or 
to read) than those which deal with a highly specialised 
and commercialised branch of science, such as that 
which includes the synthetic colours It would not 
be so bad if scientific literature alone had to be sum- 
marised, because m that case the authors task of 
ducnminatuig between fact and fable would be 
reduced to a minimu m With the synthetic colours, 
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however, much of the gram is hidden under the mass 
of chaff which constitutes the patent literature, and the 
difficulties of winnowing are great It is difficult to 
understand why so much money and energy are 
devoted to the collation of chemical patent literature 
when, as most people know much of it is untrue and 
a great deal of the remainder misleading Chemical 
patent literature is, and always has been and probably 
always will be, written by lawyers for lawyers , and it 
will probably always be the case, in spite of restrictive 
legislation, that the manufacturing firms concerned 
will often be inclined to place no small value on any 
publication which tends to mislead their competitors, 
and where some is false all must be suspect Still, in 
many cases, the sole source of information respecting 
the synthetic colours lies in the patent literature and, 
in consequence, an author has to exercise a wise dis- 
cretion in sifting and arranging all the material which 
comes to his hand It follows, therefore, that the 
possession of a wide knowledge, not only of his subject 
but also of the technique of his subject is essential if 
the result is to be in any way comparable with the 
energy expended, and probably no one is more fitted 
than the author of this work— an old and honoured 
worker m many of the fields he describes— to undertake 
the task he has accomplished so admirably 
Prof Hewitt s work is a readable book although it 
contains a mass of complex information and its read 
ability is due to the manner in which the author has 
summarised and, in some cases, criticised the material 
he has collected His criticism is, however, neither 
carping nor hostile, but is always expressed in a 
detached and almost humorous manner, which is so 
characteristic that it cannot fail to raise a smile upon 
the bps of those to whom he is personally known 
Although originally intended to be a book on the 
acridine and xanthene colouring matters, it was 
ultimately found necessary to include those derived 
from pyndme and quinoline, and the first four chapters 
are devoted to a description of these bases and the 
colours obtained from them It is perhaps fortunate 
that the change was made, because it enabled the author 
to include a description of the cyanine group, many 
members of which are important photographic sensitis- 
ing dye stuffs The next five chapters are devoted to 
the acridine derivatives and con tarn an exhaustive 
account of these colouring matters Chapter x deals 
with the pyrone ring, and introduces the history and 
description of the oxomum salts The subject-matter 
of this chapter naturally leads to a description of the 
colouring principles of flowers, but one finds, with 
some regret, that there the author breaks off and refers 
the reader to the previous monograph by Perkin and 
Everest Surely a little overlapping in this senes 
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of monographs is not only inevitable but desirable 
The remaining chapters give interesting accounts of 
the pyromnes and rosamines , the constitution of 
fluorescein and analogous compounds , the con- 
stitution of the rhodammes and their manufacture, 
and the chemistry of the rhodols and amsolines Of 
special interest, from the general point of tfiew, is the 
discussion of the constitution of phenolphthalein and 
fluorescein, which is given m a manner which will 
appeal to those students who have to approach these 
difficult problems for the first time 
The book is well printed and the very complex 
formula are particularly clear and easy to follow It 
is stated to have been printed in Saxony, and this 
probably accounts for some of the quaint spelling 
which has escaped the vigilance of the proof-reader 
“Recomends” on p it, “watherbath’ on p 29, 
the inverted commas on p 66, “ occour " on p 289, 
“ preapare " on p 269, “ doubtfoul ” on p 38, “ ac ” 
on p 56, “ annother ” on p 58, ‘ occurence " on p 64, 
“ alo ” on p 91, and “ accndme ” on p 120 meet the 
eye and are perhaps inevitable m the circumstances 
Moreover, it is difficult to know what the “ dashes ” 
after the names of Williams and Hofmann on p 55 
really mean But these are mmor faults, and both 
the author and the editor are to be congratulated on 
the production of a volume which will long remain 
the standard treatise on the subject with which it 
deals J F Thorpe 

The Eye and Vision 

The Present Status of Visual Science By Dr Leonard 
Thompson Troland Pp 120 (Bulletin of the 
National Research Council Vol 5, Part 2, No 27 ) 
(Washington National Academy of Sciences, 

1922 ) 1 50 dollars 

T HE eye can be regarded as holding a unique 
position among the organs of special sensation, 
because of all methods of observation, those earned out 
by vision, either unaided or through the medium of 
suitable accessory apparatus (eg the photographic 
plate), are the most accurate, rapid, and susceptible of 
the widest application Moreover, the problems which 
the eye presents for solution are of interest, not only to 
the physiologist and anatomist, but also to the oculist, 
physicist, psychologist, and the illuminating engineer, 
and much has therefore been written by them m their 
own respective spheres So plentiful, m fact, has the 
literature of vision become, that a complete mastery of 
the subject is possible to few Dr Troland has there 
fore achieved a result of great value in the publication 
of the book before us 

Early in the book, and again in the concluding pages, 
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Dr. Troland utters a word of warning , there are, he 
points out, too many papers published on vision Many 
authors, he says, “ show a lack of acquaintance with the 
problems and results with which the others are con- 
cerned ” (p 10), and “ appear also to have a profound 
contempt for existing literature, even when it is in their 
own language ” (p no) In many papers there is “ an 
absence of that complete specification of all circum- 
stances surrounding experimentation which is needed 
to render the results of any permanent value ” (p no) 

The reader of Dr Troland’s book will find that the 
pages which follow the introduction are written with 
three objects in view to indicate as clearly as possible 
the lines of cleavage between the physiological, psycho- 
logical, and physical aspects of vision , to summarise 
the well-established facts concerning the various 
mechanisms associated together in the eye, and to 
indicate the points where our knowledge is defective 
or altogether absent Owing to the necessity for 
brevity it is not possible to go over all three parts of 
Dr Troland s book in this review The last one will 
alone be selected for detailed consideration, because 
it recalls some of the well-established facts of vision 
at the same time that it indicates the direction which 
future research should take 

Considering, in the first place, those eye structures 
which co-operate to form an image on a retina, Dr 
Troland writes (p 39) “The ophthalmoscope, the 
skiascope, and tne comeal microscope (supplemented 
by Gullstrand's slit-lamp) provide us with instruments 
for examining the tissues of the living eye in a very 
satisfactory way ” Elsewhere he adds (p 40) “ Helm- 
holtz was able to work out satisfactorily the main 
dioptric or refractive function of the eye from data of 
optical anatomy, m combination with the established 
general principles of physical optics ” The word 
“ satisfactorily ” in the above sentence unfortunately 
cannot pass unchallenged, because, although we know 
the positions of the principal points of the eye according 
to Gauss’s theorem with considerable accuracy, and 
although we know that the eye suffers from certain 
aberrations, the data from which we can calculate the 
distribution of light intensity in the image formed on 
the retina are very deficient Neither can we check 
our calculations by direct observations of the retinal 
image, because the structures found in the retina are 
insufficiently fine for the purpose, and we are unable 
to remove the retina and examine the image by other 
means without reducing the intra-ocular pressure, and 
thus allowing the distances between the optical surfaces 
to alter 

What is wanted is a method of quantitative estima- 
tion, applicable to the retinal image, no less accurate 
than that devised by Hartmann for studying the 
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aberrations of photographic objectives, which has been 
recently adapted to microscopic objectives also 
Reference may now be made to one other part of the 
dioptric mechanism, namely the “accommodation 
Of this Dr Ireland writes (p 40) that Helmholtzs 
theory “ borders on the line between legitimate infer 
ence and mere hypothesis ” In this connexion we 
may recall that many physiologists hold Tscheming s 
theory to be the correct one In fairness to the 
memory of Helmholtz, it should, however, be stated 
that several recent workers have obtained results 
wholly m favour of his view 
Of the retina, and the nature of the processes by 
which light and colour are perceived, Dr Treland 
writes (p 41) 'It is to be regretted that relatively 
little work upon the microscopic anatom) of the retina 
has been done m recent times, the epoch making re 
searches of Raman y Kajal having found no worthy 
successors ” With this opinion ev ery ph> siologist must 
regretfully agree, but will there be such unanimity 
over Dr Troland s dismiss'll of Edridge Green s theory 
in the following words ? — Views such as those of 
Edndge Green, who regards the rods as non photo 
sensitive manufacturers of visual purple which latter 
is operative only in stimulating tht c ones may be dis- 
missed at once without senous consideration Now, 
however difficult it may be for some of us (who have 
been, as it were, brought up on the duplex theory of 
von Kries, which teaches that the rods function in 
night vision, and that while the hen has no rods and 
is therefore night blind, the bat has no cones ind is 
therefore day blind) to accept Edndge-Green s hypo 
thesis, we must feel that to dismiss it without con- 
sideration is to act too impulsively 
I he criticisms which Edndge Green advances igainst 
the older view are very weighty and worth senous 
thought It is possible that, as so often in physiology, 
parts of both views are true and that there may be 
some half way hypothesis acceptable to both parties , 
such, for example, as this that while cones function 
principally bv day for the appreciation of colour, and 
rods by night, yet cones do function to some extent at 
night, by a partial retention of the old functions of the 
rods from which they were presumably developed, 
while, on the other hand, rod vision is still to some 
extent operative in day vision, particularly m regions 
of the retina, on which are falling parts of the image 
corresponding to the shadows It is only by dismiss- 
ing nothing without consideration, and by research on 
the lines of Kuhne and of Hecht, that this important 
problem will be finally solved 
Much the same statement must be made concerning 
the appreciation of colour New hypotheses, based on 
the quantum theory, are springing mto being, and there 
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are not sufficient data to enable a decision to be made 
between them and the older trichromatic theory of 
Young Colour mixture equations would suggest that 
there are pigments present m the retina other than 
visual purple, but there is great need of direct proof 
of their existence and quantitative information con- 
cerning their distribution m the retina and their 
spectrophotometnc properties It is not the repetition, 
which l)r Troland advocates, of older work that is 
wanted so much as entirely new lines of attack 
Many other important branches of visual science arc 
dealt with by Dr Troland m his book but enough has 
been written here, perhaps, to show that the volume 
is a very real contribution to knowledge No better 
incentive to future research could have been compiled , 
let us hope that the harvest will be a rich one 

H Hartridi t 


The Brackish-water Area of the Zuiderzee 

Flora tn Fauna der Zuiderzee Monografie van cen 
Brakwatergchicd onder rechctie van Dr H C 
Redeke en met medewcrking van Tera van Benthem 
Jutting, H 1 ngel, II C Iunke, Dr A C J van 
Goor, JAW Groencwegcn, Dr B Havinga, 
J Hofker Dr R Ilorst, Prof Dr P N van 
Kampen Gcertje dc Lint, Dr J G de Man, Prof 
11 F Nierstrasz, Dr A C Oudemans Prof Dr 
C Ph Sluitcr, Dr J F Steenhuis, Dr J J Tesch, 
Dr Adriana Vorstman, Nel dc Vos, Prof Dr Max 
Weber cn Dr N L Wibaut Isebree-Moens Uitge- 
geven door de Nederlandst he Dierkundige Vereeni 
ging ter Gelegenheid van Haar Vyftigjang Bestaan 
Pp 460 (Helder C dc Boer, Jun , 19*2 ) 10 
guilders , for members of the Nederl Dierk Verecn , 
f 350 

W ITH the draining of the Zuiderzee one of the 
largest brackish water basins of Furope, and 
a very peculiar one, will disappear In the Baltic 
Sea, the largest of all, tidal movements arc of very 
little importance in the French and English nver- 
estuanes, tides are the predominating factor, while 
in the Zuiderzee only a few small areas are struck by 
regular tidal currents, and the greater part of the 
southern basin is only shaken up from its lake dreami- 
ness by north-western gales Therefore it was a very 
useful work of the Dutch Zoological Society (Neder- 
landsche Dierkundige Vereeniging), and specially of 
Dr H C Redeke, the director of the Zoological Station 
m Den Helder, to bring together all that is known from 
the Zuiderzee in this monograph, issued on the occasion 
of the fiftieth anniversary of the Society 
In recent years a few small expeditions have been 
P I 



534 


NATURE 


[October 13, 1923 


made to increase our knowledge of the subject As 
the middle part of the southern basin will not be 
drained, but remain open water, named Lake Flevo, 
we shall have a splendid opportunity of studying the 
changing of the brackish water fauna into a fresh 
water community We do not know how long this 
will take, but, seeing the amount of water that is 
brought to the Zuiderzee by the river Yssel, it is 
almost certain that the days of the brackish Zuiderzee 
will be counted as soon as the dike between the pro- 
vinces of Holland and Tnesland from Wienngen to 
Piaatfi is ready, which will take another ten years 
Nevertheless, we must be very glad that the research 
work has begun in such splendid style 
In the first chapter, the geologv and hydrography 
are treated by Stecnhuis and Redeke respectively 
The geology is, of course, for the most part based on 
historical facts, as we know that two thousand years 
ago there was no Zuiderzee, but a Lake I levo, as there 
will be again at the end of this century The reason 
for this victory of the sea over the land must lie in 
the change in relative height of land and sea level 
The author does not give his opinion, however, about 
the cause of these changes The hydrography, treated 
by Redeke, is of extreme importance, as we find here 
tables of temperature and salinity of the water in 
different parts of the basin during all seasons of the 
year The lowest salinity (4 to 8 per mtlle) is found 
along the cast coast, where the Yssel water flows, and 
causes a constant stream in a northerly direction 
The flora of the Zuiderzee is treated by Dr van 
Goor, and the halophytes and submerged Phanerogams, 
the Algae, and the phytoplankton are dealt with sue 
cessively Some fifty species of Algae were collected, 
among them some that were previously unknown in 
the Dutch flora The most important, however, is 
a new form of Fucus, baptised F tntermedtus, nov 
spec , which is intermediate between F vestculosus 
and F platycarpus, and still not to be identified with 
the Fucus ceranmdes, the brackish water form of the 
French coast, which occurs also in the Schelde River 
It should be of great interest to study the Fucus 
growth m Breydon Water, Hudson Bay, etc , to com 
pare and try to find out more particulars of the dis- 
tribution and life history of this interesting group 
A comparison between the flora of the Baltic and 
Zuiderzee gives the interesting result that, while in 
the Baltic Cyanophyceae and Pendinialei form by far 
the greatest part of the planktonic organisms, in the 
Zuiderzee the Diatoms play the most important rfile 
The Copepod fauna of the Baltic and the Zuiderzee 
is much the same, but in the phytoplankton there is a 
difference even in the genera of the most important 
species 
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The Protozoa are treated by Hofker, who gives 
a well-illustrated review of the specimens collected, 
which is of great value, as hitherto very little work 
has been done m Holland on these groups Especially 
h s account of the Forammifera will prove a great aid 
for further investigation It is highly probable that 
this shell bearing group will furnish in later years just 
as good methods for analysing alluvial and diluvial 
deposits as diatoms already give It is a great pity 
that the publication is merely systematic and morpho- 
logical for comparison with other faunas and a 
partition in salinity groups would have been of the 
greatest importance We hope that this part of the 
work will follow, and point out that van Goor did it 
for the flora, I unke for the hydroids (twelve species), 
Geertje de Lint for Cladocera and copepods, etc 

Dr de Man treats the free-living nematods, and 
describes among his forty-nine species no less than 
twelve that are new for science For particulars I 
must refer to the publication itself Twenty species 
of pohehset annelids were collected, and are treated 
by Dr Horst , five species of Oligochsetse, described 
by Nel de Vos, while Dr Wibaut Isebree Moens shows 
that several Rotifera occur in fresh as well as in 
brackish water Then we come to that important 
group the Crustacea, important from the fisherman’s, 
and therefore from the scientific point of view, as they 
have been \ery thoroughly studied recently I have 
already mentioned the Cladocera and Copepoda, 
studied by Geertje de Lint A new species of bchiz- 
opera is described 

Spongise Cim peda, Isopoda, Amphipoda, and 
Schizopoda are all treated, but show no special char- 
acters Among the Decapoda, analysed by Dr J J 
Tesch, Leander longtrostns, called the Rhmeprawn 
by British carcinologists, was found only once in the 
Zuiderzee The life -history of the specific little 
Zuiderzee crab, Heteropanopt tndeniata, is very m 
terestmg , its only allies live m the tropical Pacific, 
and it has not been studied before Illustrations of 
the larval states Will prove very useful in recognising 
this interesting little creature 

A new Acans is described by Oudemans , Havinga 
treats the marine Mollusca, of which several are of 
importance, as food for fishes and men Cardtum 
edult and Mya arenana have typical brackish-water 
forms and measures Among the fresh- and brackish- 
water Mollusca treated by Tera van Ben them Jutting 
is the famous Corambe Batova, Kerbert, found for the 
first time in 1881 , it appears to be not at all rare on 
the Zoetera meadows of the Zuiderzee Eggs and 
radula are described and represented Assemama 
grayana appeared to be a sexual dunorph, the male 
being much smaller than the female, and being usually 
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found in summer riding on the weaker sex Among 
the Bryozoa, treated by the same author, we find the 
beautiful Membrampora membranacea var erecta, which 
is very common in brackish water m Holland 
Echinoderms and tunicate* must be passed here 
for lack of space Dr Redeke’s account of the fishes 
will be of special interest, not only to ichthyologists, 
but also to others, for here the different zones of 
salinity are separately described Last comes Prof 
Max Weber, who treats of ten species of cetaceans, of 
which specimens of all but one, the common Phocena, 
have stranded on the banks of the Zuiderzee at different 
times 

A systematic index, more than eight pages in three 
columns, increases the utility of this important mono 
graph of a brackish water area 

W G N van Dm Slken 

Geology for Canadian Students 

Elementary Geology with spend reference to Canada 
13 y Prof A P Coleman and Prof W A Parks 
Pp xx + 363 (London and Toronto J M Dent 
and Sons, Ltd , 1922 ) 15s net 

T HT issue of treatises on general geology specnlly 
adapted to readers and observers in the units 
of our federal commonwealth is a sign of healthy auto- 
nomy in the domain of natural history Colleges m the 
Dominions have long been troubled with the details 
of the Fnghsh Oligocene, a poor thing at the best, or 
the Llandovery sequence on the Shropshire border 
Aspirants in South Africa have been well served by 
Mr A L Du Toit’s “ Physical Geography and 
Prof E H L Schwarzs South African Geologv ’ 
since the latter includes a short general introduction 
to the science 

Profs A P Coleman and W A Parks of Toronto 
now provide Canadian students with a sound elementary 
text-book based primarily on what may be seen in 
Canada or in the adjacent United States The account 
of the Grenville and Keewatin senes the former con- 
sisting of altered shales (garnet silhmanite gneisses) and 
crystalline limestones, and the latter of volcanic tuffs 
and lavas, is very valuable for European students who 
wish to realise the nature of the oldest known rocks 
revealed to us in the accessible crust The eastern 
senes, the Grenville, may prove to be somewhat 
older than the Keewatin of the west , but both are 
invaded by the great bathohtic intrusions which have 
given me, often by interaction with their surroundings, 
to what may still be styled the Laurentian gneiss 
Prof Coleman’s work among the glacial beds of early 
Huroman age adds greatly to the interest of the pages 
on Pre-Cambrian rocks 
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While European types of fossils are in places very 
justly figured, such as the Jurassic Tngomas and 
ammonites of England, we are introduced to the 
Cambrian tnlobites of British Columbia, to Devonian 
fishes from Canada described byTraquairand WhiteaVes, 
to the Permian reptile Dimetrodon of Texas, with 
its amazing dorsal spines, and to a Lower Cretaceous 
Stegosaurus from the province of Alberta The 
Cainozoic era, styled also in this book the Tertiary 
period, is dealt with slightly, yet the thicknesses 
of its strata in many localities show that its duration 
was equal to that of Mesozoic times The spelling 
' ( enozoic,” adopted by the authors, though it follows 
Lyell’s nomenclature of the systems, is etymologically 
misleading and should be synonymous with azoic 
We greet on p 353 an ancestor of the national maple 
leaf, culled from interglacial deposits in Toronto 
The book is finely printed and is handsomely lllus 
trated throughou t Too much may have been attempted 
in one volume, and the definitions of divisions of the 
animal and vegetable kingdoms on pp 155 160 are 
necessarily unsatisfying and incomplete Some of 
these divisions are further treated in the chapters on 
stratigraphy , but where are the radiolana, which have 
a significance as rock formers ? Five or six pages 
more would have made the description of mineral 
characters almost adequate As it is, we have a not 
too accurate summary of the crystallographic systems 
(the principal axis, for example, in the tetragonal 
and hexagonal systems is said to be “ long "), while 
we are led to suppose that quartz is hexagonal Are 
the micas, again (p 12), of different crystal systems ? 
‘ Mont Pelee,’ an error «anctioned by Angelo Heilpnn, 
appears under the fine photograph on p 54 These 
are small details, and to point them out implies that 
we know that new editions will be required, and that 
the next one will still further enlighten us by the 
possession of an index Grxnvh i s A J Cols 


Mental Athleticism. 

Prtnetples of Psychology the Foundation Work of the 
AUiheian System of Philosophy By Arthur Lynch 
Pp xxiu + 408 (London G Bell and Sons, Ltd , 
1923) 21 s net 

M R LYNCH some years ago published a book m 
two volumes entitled “Psychology a New 
System ” Whether, like a famous work of a famous 
predecessor — the Scots philosopher Hume — his book 
fell still-bom from the press, or whether for other more 
personal reasons, he has decided to recast it He 
now present* it in one volume and describes it as the 
foundation work of the Alitheian system of philosophy 
(Why the first e in the word is given the French acute 
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ac cent we do not know ) The choice of the name seems 
to imply 1 slight on other systems, but probably nothing 
of the kind is intended and it is only an expression of 
the author s boisterous confidence m his own powers 
I he personal note is predominant throughout and 
makes it peculiarly difficult to discuss the doctrine, 
and impossible to contras ert any of the positions Of 
course, m psychology the personal experience carries 
a peculiar weight What Mr Lynch explains to us 
is how he won his way to the possession of the clear 
mental grasp of the problem he now enjoys , how he 
overcame the stumbling blocks he had to encounter 
in the perversity of authoritative teachers , how these 
obstructions actudly served him to gain his vantage 
point , and how wc, if we will follow him may become 
mental athletes ilso Natunllv his appeal is to the 
young The curious thing to the older reader is that 
the solution offered as new is certainly not novel 
We are to find the fundamental processes of mind in 
the same way in which the chemist and the physicist 
find the fundamental processes of matter Having 
discovered them wc shall find for the stiencc of 
psychology, as they find for the sciences of chemistry 
and phvsics, that construction follows naturally Very 
good, we miv think, at any rate as a preliminary 
discipline — but then Mr Lvnch does not set his 
followers to look for these fundamental processes, he 
puts in their hands the list of them The processes 
are twelve in number, and the proof that they are 
fundamental and that the list is exhaustive is that 
Mr Lync h has himself verified that they are so 
The reader will find an enormous number of references 
to other writers and an extensive survey of science in 
all its branches Special importance is attached by 
the author to the section on memory, the whole of 
which is based on careful observations and experiments 
in connexion with his own personal experience 


Our Bookshelf! 

John Penrose a Romance of the Land s End By 

i t Treg-arthen Pp va + 34* (London J 
urray, 1933 ) 71 6 d net 

It is not often that a book of fiction comes within the 
class of literature appropriately noticed in Nature, but 
Mr Tregarthen includes in his delightful romance of 
John Penrose so many interesting sketches of the 
wild life of the Land’s End peninsula that we feel 
justified in recommending the book to all students of 
natural history 

Those who know West Cornwall must recall many an 
old man such os John Penrose was when the local 
parson inspired him to “ put down ” his recollections as 
the not uncommon farm boy who is keenly observant 
of the habits of the many pests, and a few wild fnends, 
of the farmer working a small {Mitch of land adjacent to 
NO 2815, VOL 1 1 2 ] 


an unreclaimed moorland The wild animals come 
into the story as naturally as the human characters, 
and, with references to them, the author records many 
old local customs and beliefs that are in danger of being 
forgotten, as well as sayings and expressions of the old 
folk which are in danger of becoming obsolete through 
the influence of the modem school teacher, who, too 
often, gives his pupil the impression that old English 
provincialisms are vulgarisms inconsistent with modem 
education 

Not the least interesting among the conclusions to be 
gathered from the incidents described is the local 
attitude of highly respectable people to smuggling to 
be entrapped by the preventive officers earned its 
measure of disgrace, but neither the otherwise ngidly 
honourable yeoman, nor even the parson thought it 
wrong to conceal information about smuggling 
It is not easy to avoid anachronisms when wnting 
autobiographically about a past penod and Mr 
Tregarthen has not succeeded m avoiding ev erv pitfall 
In refemng to the miners who had returned from the 
gold diggings of l alifomn the author recalls a familiar 
feature of West Cornish life m the ’sixties and 'sev enties, 
hut the incidents which hedest nbes on pp 3, 65, and 68 
obviously refer to a penod before 1848 the year in 
which the first ( alifomian gold fever actually started 
I H II 

7 he Annual of the Bnttsh School at Athene No 24 
Sessions 1919-1920 , 1920-1931 Pp vm + 280 + 14 
Plates With Supplementary Paper No I The Un- 
published Objects from the Palatkastro Fxcavattons , 
1902-1906 Described by R C llosanquet and 
R M Dawkins Pirt 1 Pp xu + 160 + 34 Plates 
(London Macmillan and Co , Ltd , 1923 ) 63s net 
I Hi article of most general interest in this excellent 
number is that by Mr C A Boethius on primitive 
house types as illustrated from Mycensean and Nordic 
structures The results of recent excavation on pre- 
historic Greek sites show that there is no evidence to 
support, still less to prove the widespread assumption 
that the round hoop roofed house is the original type 
from which all forms of human houses have been 
evolved There is a considerable variety of primitive 
forms, and both rectangular and round huts and houses 
occur contemporaneously m ancient times and at the 
present day among primitive races In Greece the 
neolithic material shows that well developed round 
huts and equally advanced rectangular houses were 
contemporaneous In Sweden we find round huts, 
possibly developed from a primitive tent or a screen 
against wind and rain In the Bronze Age come oval 
houses developing into the rectangular form “ The 
evidence of primitive European dwellings shows, 
besides round tents or huts and pent roof structures, 
horseshoe screens with a fire m front of them, and 
rectangular screens with their various forms of develop- 
ment centring on the fire Anywhere in Europe, climate 
and material can thus suggest a beginning which leads 
to a round hut, a horseshoe-shaped hut, or a rect- 
angular hut with a central or eccentric hearth, and 
door at one end A rectangular house with a central 
hearth can be just as elementary as a round or horse- 
shoe shaped neolithic hut, and of entirely independent 
origin " 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions expressed by hu correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of. rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 

The Micelle — A Question Of Notation 

Thkri is a class of colloids recognised as a class 
for very many years m which the substance is i salt 
of an ordinary lomsable type the peculiarity of which 
consists simply n a prodigious disparity in sue and 
solubility betwee i the two parts of the salt molecule 
Such are many proteins some dyes and soaps to 
enumerate them in the order in which they have been 
investigated What all colloids do surreptitiously 
namtly take to themselves uncovenanted ions these 
do in an honest straightforw ird chemical fashion 
The properties of the class qua cilloids were I 
believe iirst worked out by myself 111 the years 1898 
1905 the special case examined being certain proteins 
called globulins winch present the ad led complexity 
that they combine not only with acids and alkalies to 
form salts but also with neutral salts themselves 
In spite of this when the large number of variables 
was disentangled the behaviour of the subst inces was 
found to lie singularly orderly the phase rule diagram 
for example being strikingly like that of a common 
place three component sj stem benung no suspicion of 
colloidality 

These colloid salts present one striking peculiarity 
namely that though m w iter they ionise and hydro 
lyse on the whole according to the approved pattern 
yet one of the molecular species and that the one 
which confers upon the solution its most characteristic 
qualities is a complex composed for the most part of 
undissociated salt molecules but with a surface clectnc 
charge due to ionisation at the surf ice 1 To these 
bodies I gave the name colloidal 10ns I his is 
strictly accurate notation for it is because of these 
complexes that the solutions possess the characteristic 
colloidal trick of slurring over the obligations of the 
chemical law of definite and multiple proportions 
and they are ions as I araday used the word for they 
wander (i«w) in an eltctnc field 

I pointed out that they conformed to Hclmholtr s 
analysis of the condition of electric endosmose the 
density of the charge on the surface being constant 
sund the total charge therefore proportional to the 
surface area This of course obtains only when the 
solution has had time to forget its past history and to 
come into equilibrium waiting for which state needs 
\n colloidal society a vast gift of patience 

In the years which followed much excellent work 
was done on another example of the group namclv 
congo red by Bayliss who described aggregates of 
anions the total charge being the sum of the charges 
of the constituents and still later 1 third example 
namely ordinary soap was investigated by McBain 
who rediscovered the colloidal ion but christened it 
micelle 

Now accuracy of notation is the breath of the life 
of science and to use the word micelle for a 
colloidal ion seems to me to be positively wrong since 
the word was introduced b> the botanist Nageli m 
1877 to describe something entirely different Nageli 
was a man of a curious imagination but he clothed his 
dreams in exact language He is precise as to what 
he means by micelle The word was corned amid 

'A moot 1 terartin* nml an M to tl 
ta to* Proc Roy Soc A xcu jjo 1911 
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a controversy which raged in the seventies and 
eighties concerning a distinction then drawn between 
organised and unorganised colloids and the causes of 
swelling 

Nageli who was an intellectual heir of the h ran ken 
heim of 1851 began with molecules in 1838 but by 
1877 he had identified the unit of the colloidal state 
as an aggregate of composite type to which he gave 
the name micelle This he supposed to consist of 
a nucleus of solute surrounded by an atmosphere of 
bound water The water atmosphere w is the essence 
of his conception which had notlung to do with electnc 
charges or with ionisation A single micelle or a 
micellar chain contained a micell ir nucleus or nuclei 
and micellar water A gel was conceived as being 
composed of such chains with their micellar water 
disposed as membranes or bars to form a sponge 
enclosing extra micellar or enclosed water 

In complete opposition to Nageli was Strasburger 
1882) a molcculanst m the direct line of descent 
rom Keknle Between stood Pfeflcr whose forebears 
were Dutrochet 1827 Nageli of 1838 Graham 1864 
and Traube 1867 van Bemmclen had no kinship 
with Strasburger he follows on the latest stage of 
Nigeli (1880) and Pfcffer 

I have just been looking through my thirty year 
ol l notes of that discussion What a lot those people 
knew which is now forthcoming as new knowledge 1 
They knew or at any rate conjectured that the 
colloidal particles were strung t igether in thread like 
m isses in some co'loid il solutions and it will do no 
harm to remind those who propound theories of gel 
structure that they knew such theories must account 
for hydrostatic pressures of upw arils of 45 atmospheres 
The colloidal ion is far removed from Nageli s 
micelle it is nearer to the supposed colloidal unit 
which Pfeifer called a tagma and described as an 
overgrown aggregate of one species of molecule 
namely those, of the solute 

Had recent workers known of these earlier hypo 
theses they would possibly have been content with the 
words colloidal ion for the constitution of soaps 
Tliat brings me to the gist of the matter in the early 
nineties when as a physiologist 1 was attracted to 
colloids I found two schools noth of whom had lone 
excellent work wholly un icquainted with each other s 
writing Ringer for example on the biological side 
had demonstrated on the living heart the differential 
action of 10ns and antagonism He did not 
recognise the full significance of his observations 
because like all contemporary biologists he was 
wholly ignorant of the work of Schul/e and of Picton 
and Linder The two schools presently came topether 
to the advantage of both but now the striking want 
of acquaintance by many chemists with colloidal work 
published in the biological journals is symptomatic of 
a renewed falling apart How many physicists or 
chemists know of Mines s brilliant work on membrane 
potential ? 

It is impossible to avoid rediscoveries m science 
because of the enormous burden of knowledge but it 
is in every one s interest to minimise them Out of 
the mouth of a sinner comes I hope good advice I 
must be the greatest of sinners myself for it is certain 
that no one reads other people s science with greater 
reluctance than I do W B Hardy 

Problems of Hydrone and Water The Origin of 
Electricity In Thunderstorm* 

The subject of the electricity of ram and its origin 
in thunderstorms was dealt with by Dr G C Simpson 
in a communication to the Royal Society in 1909 
(Phil Trans 1909 A vol 209 pp 379 413) Taking 
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Lenard s observations and his own experiments into 
account Dr Simpson concludes that it is not an 
induced effect due to an external source be con 
aiders that there is an actual production of electricity 
m the subdu tttott of large raindrops 

Dr Simpson s conclusion has long been in my mind 
Latterly the subject has been an attractive one to 
me on account of the views I have formed of the com 
position of water and of the chemical changes attend 
fng alteration in the size of drops referred to in my 
recent communication to the Koval Society (Roy Soc 
Proc A vol 103 p 616 1923) I was much impressed 
by a lecture at the Royal Institution given early in 
the year by Dr Simpson (Nature April 14) this 
together with a violent hail thunderstorm which I 
experienced while yachting m August led me to look 
more closely into the problem 

Assuming that water be the cause the view 1 should 
be inclined to take is the converse of that advocated 
by Dr Simpson Granting for the sake of argument 
that changes in water can give rise to free electricity 
the fusion of small drops into large would seem to be 
the more likely process — this being a positive change 
in the sense that energy is liberated while the division 
of large drops should involve a loss of energy I 
assume that the small drops are richer in hydrone than 
the larger and that changes in composition of the 
water take place such as I have postulated in my 
recent communication 

Going further however can it be granted that 
chemical changes in a wholly liquid circuit ever give 
nse to sensible electricity — must not the circuit be 
tapped by conducting electrodes to make this obvious ? 
We must assume that the interactions are primarily 
electrolytic but is not the electrical energy in such 
cases always lowered into heat energy > 

The question is of fundamental importance and it 
is on this account that I make bold to be critical of 
a solution of a problem outside my held yet it is one 
of the borderland issues which chemist and physicist 
should jointly consider 

Assuming that my interpretation be correct may 
not the great rise in potential require 1 to produce 
lightning have its origin in the coalescence or co 
operation of minute drops charged by an external 
source > 

Lenard (Wied Ann 189a 46 p 384) dealt with the 
effect in the first instance in studying the electricity 
of waterfalls His later laboratory experiments led 
him to the conclusion that it was due to the impact of 
separate drops upon a flat surface The water was 
allowed to splash into a nnc tray Both he and Dr 
Simpson found it necessary to use distilled water 
that from the mams gave little or no result The air 
potential ot served was negative but with a solution of 
salt it was slightly positive Up to a certain point 
the potential increased rapidly with the length of the 
jet Various liquids other than water were tried 
the potential varied in sign and magnitude but the 
effect was slight as compared with the water effect 
Lenard seems to think that the effect has its origin m 
a contact difference of potential between gas and 
liqui 1 All seems to me to point to chemical inter 
change being at the root of the phenomena and that 
it is not a mere water effect 

Hfnry L Armstrong 


Earthquake Warnings 

The recent disaster in Japan demonstrates the 
importance of endeavouring to ascertain if there are 
any premonitory indications of a coming earthquake 
shock which can be recognised and thus enable a 
warning to be given of its approach 
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It seems probable that the rupture whatever its 
nature may be that gives nee to the actual vibratory 
shock of an earthquake is preceded by a strain or 
distortion of the earths crust which gradually 
increases till the stress that causes it is suddenly 
released The existence of this strain should be 
evidenced by a progressive sag or tilt of the surface 
local and mmute in amount no doubt but probably 
sufficiently large to be detected 

In the Milne Shaw seismometer the vibrations 
proceeding from distant earthquakes are recorded on 
sensitised paper on a rotating cylinder by a spot of 
light reflected from a mirror coupled to the boom of a 
horizontal pendulum Ordinarily it is only these 
vibrations that are taken into consideration but the 
same instrument will also indicate a slow tilt of the 
ground provided that the exact position of the spot 
of light can be recorded and measured In some 
instruments recently constructed one of which is 
being installed in Uganda this is effected by the use 
of a second stationary mirror which throws another 
spot of light in a fixed position on the cylinder and 
traces a straight line on the record If there is a tilt 
of the earth s surface it will be indicated by a variation 
in the distance between the mean position of the line 
due to the moving mirror from that of the line due to 
the fixed mirror unless of course the tilt is m a 
direction parallel to the horizontal pendulum Such 
an instrument is capable of showing a tilt of by a 
movement of the indicating spot of light through 1 mm 
If two instruments are employed with their horizontal 
pendulums at right angles to each other the direction 
and amount of the tilt will be exactly determined 
Near the sea the nse and fall of the tide causes a slow 
tilt and other changes of a slow periodic character 
are known but these can be allowed for and could 
easily be distinguished from a progressive movement 
indicating the approaching occurrence of an earth 
quake m the neigh ourhood 

It seems very desirable that such instruments 
should be installed in localities which are known to be 
subject to earthquakes 

If it be found that shocks are m fact heralded by a 
definite tilt it may be possible to arrange for an electnc 
bell to attract the attention of the observer when such 
a tilt occurs If he is satisfied that there is sufficient 
evidence of an approaching earthquake a general 
alarm can be sounded In this way a warning might 
be given several hours or even days before the shock 
occurred John W I* vans 

Imperial College of Science and Technology 
S Kensington & W 7 


Human Embryology and Evolution 
In his reply to Prof MacBnde (Nature Sept 8) 
Sir Arthur Keith states that m bis Huxley lecture he 
neither affirms nor denies the doctrine of use inherit 
ance but that he does deny that Lamarckism has 
had no part in the evolution of man If these words 
were to be taken literally as expressing Sir Arthur 
Keith s meaning he and I would be to a great extent 
in agreement but it is obvious that the double 
negative was an accidental mistake and that Sir 
Arthur Keith meant to deny that Lamarckism had 
any part in the evolution of man 
I have read the report of his Huxley lecture to the 
medical students of Charing Cross Hospital Medical 
School (Nature Aug 18} and it seems to me difficult 
for an evolutionist to follow his train of thought or 
reasoning He does not distinguish between the 
development of the individual and the evolution of 
the race between ontogeny and phytogeny He 
discusses the manner in which adaptations appear 
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daring the development of the human embryo, taking 
as examples the deveibpment of the eye, of young 
nerve-ceus, of muscular adaptations In the adult 
human leg the peroneus tertius is separate m 90 per 
cent of cases, having thus an advantageous position 
for the performance of its function in walking In 
the anthropoid apes this muscle is quite unseparated 
from the long extensors of the toes In the developing 
human foetus the rudiment of the peroneus tertius 
separates from the long extensors with which it was 
originally continuous To most biologists this would 
be a -typical case of recapitulation 

Sir Arthur Keith says he agrees with Huxley that 
there are no grounds for believing that the behaviour 
of embryonic muscle cells is m any way influenced 
by experiences gamed by adult muscle fibres He 
then makes the statement that “lhe evolutionary 
machinery lies in the behaviour of the embryonic 
muscle cells or myoblasts,” which to me, as it stands, 
is quite unintelligible The behaviour of the em 
bryomc muscle cells can explain nothing but the 
mode m which the adult structure is developed 
Such behaviour begins and ends with the individual 
organism, and cannot possibly contain any evolu- 
tionary machinery It is merely one detail of the 
complicated embryologies! changes by which the 
adult structure is developed In relation to evolution 
the question is how are we to explain the fact that 
the behaviour of the embryonic cells n, different 
in the human foetus from what it is in the anthropoid 
apes, which presumably resemble the ancestral 
condition ? On this question Sir Arthur Keith says 
nothing, except the assertion quoted of lus agreement 
with Huxley 

In another part of his lecture Sir Arthur Keith 
discusses the action of hormones in the course of 
ontogeny m co ordmatmg the development of 
different parts and tissues He concludes that more 
complete knowledge " will reveal in full the true nature 
of the machinery which underlies the production of 
structural adaptations which occur in every part of 
the animal body in every stage of its evolution ’ 
Here, again he is confounding the evolution or origin 
of the adaptations with their mere development m 
the individual 

Nevertheless, Sir Arthur, while denying the in- 
fluence of external influences m human evolution 
admits the heredity of " acquired characters ” and 
even injuries m certain cases He states that 
Lamarckism cannot explain the characters which 
differentiate one racial type of modem man from 
another On this last point I am entirely m agree- 
ment with him, for Lamarckism is a theory of the 
evolution of adaptive characters, and racial characters 
of man are for the most part not adaptive 

I should like in conclusion to contrast two passages 
m Sir Arthur Keith's lecture He writes " Nothing 
is better known than that, if a bone of a rickety child 
bends under the weight of the body, the bone cells 
lying in its concavity will proliferate and build a 
buttress to strengthen the shaft " The bone cells 
“react to fulfil an end necessary for the occasion ' 
This seems to me quite inconsistent with the state 
ment, " there are no grounds for believing that the 
behaviour of embryonic cells is m any way influenced 
by experiences gamed by adnlt muscle fibres ” The 
first of these two passages admits the reaction of the 
tissues of the body to external stimuli, while the 
second passage and the whole tendency of the lecture 
apparently denies the occurrence of such reaction 
J T Cunningham 

Chiswick, W 4, 

September 11 
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Curious Spherical Masses In Ashdown Sands 
Mr Harry E Burns, of Crowborough, this spring 
informed me of some remarkable spherical masses of 
sandstone in the Ashdown Sands at High Hurst Wood 
Quarry, and was good enough later to supply one about 
10 inches in diameter to our Museum He suggested 
that they might be sand casts of reptilian eggs like 
that of the Iguanodon They consist of fine-grained 
nearly white stone — much of the iron having been 
leached out I expected but failed entirely to find on 
section any pan or stains of limonite such as in the 
well known balls of Folkestone Sands 
Recently I have visited the quarry with Mr Bums, 
and was able to see a ball 30 inches in diameter in 
position We were told they are confined to an upper 
bed about 14 feet thick and vary in sue from 10 to 30 
inches in diameter We could discover no evidence 



of a foreign body or of concretionary growth although 
such growths are not rare in the Wealden Sandstones 
— often, too, in a decalcified condition Those at 
Crowborough are found loose in a narrow cavitv, and 
the stone appears identical in colour, etc , with that 
of the surrounding bed The adjacent stone for a 
few inches is shattered — due, I suppose, to the press- 
ure of overlying beds against the unyielding sphere, 
while the narrow clefts are filled with clay doubtless 
washed there from the once overlying Wadburst Clay 
Strangely enough, some of these balls have been used 
as ornaments at the tops of wooden gate - posts I 
During the forty-five years I have lived in the neigh- 
bourhood I have not met such masses before, and find 
them difficult to explain The photograph (Fig 1) 
shows a group of these stones taken by Mr Bums, who 
kindly allows me to use it Geo Abbott 

2 Rusthall Park, Tunbridge Wells, 

September 10 


Stereoisomerism among Derivatives of Diphenyl 

Dr Turner’s remarks (Nature, September 22, 
P 439) appear to have been made without his having 
seen my tetter of some eighteen months ago (Nature, 
May 6, 1922, p 581), which was concerned with 
the importance of stereoisomerism among diphenyl 
derivatives in relation to Sir William Bragg s conclu- 
sions as to the molecular structure of benzene in 
the crystal At that time, reasons for reviving the 
Dewar para-linkage formula for benzene had not been 
published (Ingold, Trans Chem Soc , 192a, 1143). 
bat since this bridged formula ” is stereochemicaUy 
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identical with the disposition of atoms suggested by Sir 
W llliam Bragg for the molecule of benzene (Cballenor 
and Infold Trans Chem Soc 1933 3068) it will 
scarcely be maintained that Dr Turner s suggestion 
of 3 possible stable para linkage m diphenyl denva 
Uses introduces any essentially novel consideration 
to the question of the structure of these compounds 
I also rtferred in mv letti r to the remarkable behaviour 
of diphenyl towards ozone mentioned bv Dr Turner 
as well is to certain other noteworthy properties of 
the compound 

It should perhaps be pointed out that although as 
Dr Turner stites the formula considered by him 
contains four asvmmetnc carbon atoms it would be 
incorrect to suppose that it therefore demands the 
existence of a correspondingly large number of 
sti miisomcnc forms of 2 2 dim atives of diphenyl 
1 or the respective distributions of the groups attached 
to the pur of asymmetric carbon atoms in either 
benzene nucleus arc not mutually independent so 
that only one asymmetric atom in each nuchus is 
effective as a source of stereoisomerism 

In conclusion I need scarcely say th it experiments 
on the isomerism in question arc being actively 

E rosecuted in this liboritorv and ire bv no meins 
mited to 2 2 derivatives of diphenyl 

J hLNNTR 

The Chemic il Department The t niversity 
Sheffield September 25 


Waves and Quanta 

Thl quantum relation energy h x frequency leads 
one to associate a peno lie il phenomenon with any 
isolated portion of m itter or energy An observer 
bound to the portion of nnttcr will associate with 
it a frequency determined by its internal energy 
namely by its miss at rebt An observer for 
whom a portion of matter is in steady motion with 
velocitv ic will see this frequency lower in con 
sequence of the I orentz Jh instem time transformation 
I have been able to show (C tnptrs rettdus September 
lo ind 24 of tlu Pans Andcmy of Sciences) that 
the fixed observer will constantly see the internal 
periodical phenomenon in phase with a wave the 
frequency of which r is determined by the 

* v 1 P 

quantum relation using the whole energy of the 
moving l>ody — provided it is assumed that the wave 
spreads with the velocity c/*f This wave the velocity 
of which is greater than c cannot carry energy 

A radiation of frequency » has to be considered 
as divided into atoms of light of very small internal 
mass ( 10 *• gm ) which move with a velocity very 
nearly e pi il to c given by m>C t hr The atom 

of light slides slowly upon the non material wave 
the frequency of which is r and velocity c/p very 
little higher than c 

The phase wave has a very great importance 
in determining the motion of any moving body and 
I have been able to show that the stability conditions 
of the trajectories in Bohrs atom express that the 
wave is tuned with the length of the closed path 
The path of a luminous atom is no longer straight 
when this atom crosses a narrow opening that is 
diffraction It is then necessary to give up the inertia 
principle and we must suppose that any moving body 
follows always the ray of its phase wave its 
path will then bend by passing through 1 sufficiently 
small aperture Dynamics must undergo the same 
evolution that optics has undergone when undula 
tions took the place of purely geometrical optics 
Hypotheses based upon those of the wave theory 
allowed os to explain interferences and diffraction 
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fringes By means of these new ideas it will probably 
be possible to reconcile also diffusion and dispersion 
with the discontinuity of light and to solve almost 
all the problems brought up Dy quanta 

Louis de Brogue 

Pans September 12 

The “ Concilium Bibllographlcum ” 

In the commentary added to my letter concerning 
the Concilium Bibhographicum which appeared 
in Natire of June 30 p 880 some doubts were 
expressed regarding the continuous appearance of 
its cards May 1 be permitted to emphasise again 
that our cards ore issued and delivered as heretofore 
to our subscribers 

Another publication of the Concilium is the 
Bibliograpma Zoologies of which volumes 30 and 
31 h ive been published and vol 32 will be sent out 
shortly indicating definitely that this zoological bibho 
graphy is not a new undertaking of the Concilium 
No doubt it is a rather complicated question to 
decide whether or not this zoological bibliography m 
hook form is a duplication of the Zoologic il Record 
It must lie recalled that apart from completeness 
I romptness and ai cessibihty carefulness and the 
procedure in the amngement of the bibliographical 
work play a very import int rfile Indeed as for 
c\ cry ipphcation of si lentific procedure it is not 
only the tools but also tl e degree of ibility to use 
them which governs the appreciation of those who 
have to work with them One works better with 
one method another is more adapted to the use of 
another To all these points have to be added as 
important factors the influence of different education 
and local tradition 

In making a plea for a co operation between the 
Zoological Record and the bibliographical service 
of the Concilium a condition which unquestionably 
could be of reil value to the zoological world the 
wnter wishes to suggest that these various important 
points of internal character be seriously considered 
When it was decided in iqzi to continue the book 
form of the Bihliographia 7 oologica the mitenal 
to be published was so extensive that it was impossible 
to treat the whole animal kingdom in every volume 
But this is certainly not a misfortune for it is evident 
that a bibliography of titles has not only an immediate 
value but also represents to 1 great extent a source 
for continuous reference J Strohl 

Director of the Concilium 
7 unch Bibhographicum 

Long-range Particle* from Radium-active Deposit 

In the letter which appeared in Nah rt of Sep 
tember 15 p 394 under this heading by Dr Kirsch 
and mv self there are two errors which obscure the 
sense of our communication The maximum range 
of the H particles expelled from silicon should read 
12 cm the corresponding number for beryllium being 
18 cm instead of vice versa The last sentence 
should read Our results seem to indicate that an 
expellahle H nucleus is a more common constituent of 
the lighter atoms than one has hitherto been inclined 
to believe the word in italics being omitted m th* 
printing Hans Pettersson 

Goteborgs Hogskola Sweden 
[The transposition of the values 12 cm and 18 cm 
was the fault of our printers and we much regret it 
The omission of the word expellable was due to 
the authors who did not include the word m their 
letter Two separate proofs of the letter were sent to 
Dr Kirsch at \ lenna but neither was returned — 
Editor Nature] 
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The Management of Medical Research 1 

Sir Ronald Ross. KCB.KCMG.FRS 


'T'WENTY years have now elapsed since I had the 
1 honour and pleasure of addressing Anderson’s 
College Medical School at the opening of its winter 
session of 1903 This is, indeed, only a short interval 
in cosmic time , for— to use a figure which will exhibit 
the rapidity of scientific advance nowadays — all these 
years amount only to twenty vibrations of the electron 
which we call the earth round its nucleus the sun, in 
this atom which we name the solar system 1 However, 
for us it has been a considerable period Many of those 
who faced me twenty years ago as students are now 
placed in the seats of the mighty, and will, I hope, 
support what I have to say to day Alas 1 two of the 
faces with which I was then familiar are missing — 
Prof R S Thomson, dean of the Medical i acuity, 
and Sir James Marwick , some of the distinguished men 
who were helping us — Dr Laveran, Dr Robert Koch, 
Sir Patrick Manson, Sir William Osier Lord Lister, 
Sir Alfred Jones, Sir Rubert Boyce — are no more , and 
above all, I must mourn that great pupil of the School, 
a ruler of many Colonies, and my own master, friend, 
and supporter, Sir William MacGregor 

On that occasion my address was entitled 1 Medical 
Science and the Empire,” and in it I described the 
efforts which we were making to reduce malaria in 
British possessions lour years previously we had 
verified, corrected, and completed the old conjectures 
that malaria is earned in some way by mosquitoes , 
and three years previously the Amencans had proved 
the similar conjectures regarding yellow fever Sc hools 
of Tropical Medicine had been established in Liverpool 
and London, and were about to be created m many 
parts of the world At that time I myself hoped that 
malaria would be banished m a few years from all our 
principal cities in the tropics , and I had visited West 
Africa from Liverpool on three occasibns for that 
purpose I shall never forget the assistance rendered 
during my second and third yisits by two Glasgow 
men, the late Mr James Coats, who gave us two 
thousand pounds to start our anti-malana work in 
Sierra Leone, and Dr M Logan Taylor, who remained 
in West Africa for two years, carrying out the practical 
measures and trying to persuade the local authorities 
to continue them 

My address — which I believe was not published, but 
which I still possess— was full of that morning en 
thusiasm I argued that the time had already come 
when medical science could revolutionise the tropics , 
when it could render them worth living in by banishing 
the great endemic diseases which overshadowed them , 
when it could assist civilisation (coming from the 
temperate regions of the earth) to conquer the nch 
regions of the Sun and of the Palm I even dared to 
quote the great words of the poet regarding Columbus, 
that he 

" Gave to man the godlike gift of half a world , ” 

and I hoped that we should be able to do the same 
This had been the faith which had compelled us — 

1 An nddMM dtUrand to th» Andtrun CoOeft of IMidne, Glftvfow on 
Oetobw b, at the cpninf of tb* wtator tmkn. 
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others besides myself— for many years not to add to 
abstract science, not merely for the sake of parasitology 
or entomology, not to compile text books or to fill 
libraries , but to help the sick and the dying — millions 
of them— and so to open up the world When I 
last spoke to you I hoped that all this was going to be 
done in a year or two ! I am wiser now Kipling says 
that wc must not try to hustle the East , so, I have 
found, we must not try to hustle the West either ! 
Men think slowly It requires a new generation to 
understand a new idea, even the simplest one 
Some notable advances have, however, been made 
Mosquito reduction against maLma was first urged and 
defined by us in Sierra Leone m 1899 , and was com- 
menced there by Logan Taylor and myself two years 
later m 1901, and almost simultaneously, by the 
Amencans under W C Gorgas m Havana, and by 
Malcolm Watson in the Federated Malay States In 
1902 Sir William MacGregor and I visited Ismailia on 
the Suez ( anal — with the result that malaria was 
banished from that town withm a few months Then 
the Amencans commenced the construction of the 
Panama Canal, with Gorgas as chief of their sanitary 
staff, and kindly asked me to \ lsit Panama m order to 
sec them at work in 1904 The result is well-known 
— the Canal is now finished, with a minimum loss of 
life But you are probably not so familiar with the 
equally great work of Malcolm Watson m the Federated 
Malay States — because it is merely a Bntish achieve- 
ment ! For more than twenty years he and his 
fnends have fought on against Kmg Malaria and all 
his allies — ram, heat, jungle, marsh, and ignorance — 
and is gradually winning forward, step by step While 
Gorgas had behind him the full official support of the 
wealthy American nation, Watson and other Bntish 
workers m this line have been mostly obliged to rely 
only upon pnvate initiative and such small funds as 
they could rake together for their purpose Not Less 
important has been the work of the entomologists, 
from b V Theobald onwards, but I am not now 
narrating the history of this movement, or I could 
speak of many other brave efforts made during these 
last twenty years Not perhaps quite as much as I 
had hoped for, but still something What may be 
called “ economic sanitation among our troops our 
officials, and our large and numerous plantations, has 
been greatly unproved, and thousands of lives and 
thousands upon thousands of cases of sickness have 
been saved Perhaps, even already, wc may echo the 
words of the Duke of Wellington “Yes, ’twas a 
famous victory ” 

During the same period science has won or is 
winning many other victories as great As regards 
tropical medicine, wc have been advancing against 
lague, cholera, typhoid, sleeping sickness, kala-azar, 
00k worm, ben-ben, bilharzia, and leprosy , and as 
regards the diseases of temperate climates, we have 
diminished child-mortality, diphthena, tuberculosis, 
numerous ailments due to local mfections or to physio- 
logical insufficiencies, such as i^rxoedema, and, quite 
recently, have inflicted a defeat upon diabetes We 
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are getting on How ? By patient obstinate and 
ineluctable investigation — not in the fields of medicine 
only but also in those of phy sics chemistry and 
zoology Finally it is just here that we have scored 
our greatest victory — agunst our own stupidity We 
or let us sav the public outside these walls are at last 
beginning to learn that investigation really matters 
we are discovering dis over) 1 

It was not always so even among doctors I re 
member a medical administrator saying I cannot 
keep a number of men idling about here with micro 
scopes and a High Commissioner exclaiming You 
say you do not know how to minage this out 
break Surely you medical men ought to know 
He seemed to think that all we had to do was to consult 
the Hippocratic Books The idea that investigation 
is an essential part of practice has been of very slow 
growth In India when a European doctor was asked 
to cure a lady c f the zenana he was at one time not 
allowed to see her and she was net permitted to do 
more than put out her tongue it him from behind a 
curtain A distinguished I nglish physician who was 
I believe connected with my own family is said to have 
deprecated all clinical examinations we should know 
how to cure by instinct To the public mmd the 
physician 1 ses caste by wanting to know He must 
practice he may teach but he should not require to 
mi cstig ite any thing 

It has taken us centuries to free ourselves from the 
serpentine c ills of this prejudice and to reach our 
present positi in— where investigation is the key 
industry of all industries The evolution of this 
revolution is interesting The ancient Greeks certainly 
valued not only pricticc and teaching but also dis 
covenes when made yet we are not aware that they 
ever exph ltly organised or encouraged research 
Readers c f the histc ry of science often wonder how the 
old philosophers and geometers minaged to live at all 
— probably bv teaching and possibly on patron ige 
or chanty They were pnvate enthusiasts ind their 
fundamental disc ivenes do not appear to have been 
rewarded m any way I am told that it is not known 
whether Plato demanded fees as well is a knowledge 
of mathematics for admission into his Academy and 
the same may be said I understand regarding Ans 
totles Lyceum Several of the mathematicians such 
as Eudoxus of Lnidos appear also to have been practis 
mg physici ins It is to be presumed that the Museum 
at Alex indna w is in essential particulars like a modem 
university where teaching is the official duty of the 
staff but where reseirch anl practice may be con 
ducted at option between the lectures and c lasses often 
with the assistance of students We are told that after 
the collapse of the ancient empires and about the time 
of William the Conqutror when I uropc was plunged 
in darkness the Arabs in Spain possessed a library of 
600000 volumes on academy and a fund for the 
endowment of learned men probably employed for 
teaching 

Europe did not advance so far as this for centuries 
but the monasteries maintained many learned monks 
such as Roger Bacon, with whom the new dawn of 
science commenced The great Italian anatomists of 
the sixteenth century were either practising physicians 
or members of universities I think that the first real 
NO. 28x5, VOL 1 1 2] 


research institute subsidised by public and pnvate 
funds for pure investigation only was the famous 
Uramborg of Tycho Brahe founded m Denmark in 
1576 It well subserved the proper purpose of such 
institutes which is the collection of numerous and 
exact observations and measurements that are beyond 
the power of pnvate investigators Tycho Brahe 
brought no new integration into astronomy and even 
opposed the fundamental theory of Copernicus but 
his data enabled Kepler and Newton to revolutionise 
the science It is interesting to note that Copernicus 
himself was only a pnvate enthusiist a man of 
affairs and a physician and also that after twenty one 
years the politicians stopped their subsidy for Uramborg 
as Mr Alfred Noyes has desenhed so pathetically m 
his fine epic of science Ihe Torch Bearers In 
those days the greatest men were often obliged to pick 
up a living os best they could — even by the use of 
lie hemy and astrology Kepler said sarcastically that 
Mother Astronomy would surely starve but for the 
earnings of her daughter Astrology Tvcn m the 
observ atones and museums which began to be founded 
after Uramborg official duties must have greatly 
interrupted investigation 

Thus we see that at all times as often to day science 
has been compelled to get her living by more lucrative 
but less impertant pursuits especiallv teaching and 
professional practice I ast century however the idea 
of spcci il research institutes was taken up again with 
vigiur and the Pisteur Institute m Pans the Jtnncr 
Institute m London and a score or more similar 
foundations were established in most of the world s 
great cities sometimes by pnvate henefictuns or 
bequests sometimes by State subsidies md often by 
both Here we nnd a new principle at work— that of 
maintaining skilled investigators for research only 
ipart from teaching and practice Allied to those we 
now possess numbers of industml research laboratones 
employed by commerci il companies on the improve 
ment of agnculture or of manufactures — and we know 
what Amenca and Germany have done in this line 
Then again our hospitals now possess laboratones 
both fir clinical pathology and for research while 
the professorial laboratones in all departments of 
science at our universities have been gre itly enlarged 
and improved though teaching is still and quite 
properly a part of their duties Yet another advance 
is that of research scholarships by which numbers of 
promising students are now employed for a few years 
on such investigations as attract them 
Lastly— and at very long last— the State itself has 
now joined in the pursuit of truth by means of large 
annual subsidies such as those which arc distributed 
m Great Britain by the Department of Scientific and 
Industrial Research and the Medical Research Council 
It would be a difficult task to form even a rough estimate 
of the world s present expenditure on subsidised re* 
search I think it must reach quite a million pounds 
a year 1 his is a small sum compared with the world s 
expenditure on armaments or education but it is an 
improvement on the time when Socrates was obliged 
to argue m the market place or Diogenes to fulminate 
psychoanalysis from a tub 
The improvement has been greatest in connexion 
with medical investigation It was not so many yean 
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ago that an American who had studied the matter told 
-me that the world then possessed many fewer endowed 
professorships on pathology and hygiene than on 
Sanskrit, philosophy, and theology This was rather 
surprising Every one in the world is certain to suffer 
from some malady at least once , but no one need 
suffer from Sanskrit or philosophy unless he pleases, 
nor even from theology— during this life But there 
has always been a thin vein of unreality in academic 
affairs Now, however, even Sanskrit is beginning to 
pale before cancer On the other hand, so recently 
as last June, I saw the announcement that the chief 
countries of the world contribute annually an avenge 
income of 9 594, 254I to the various Protestant Foreign 
Missions rhis is nearly ten times the amount which 
I conjecture the world is now giving for the whole of 
its scientific investigations in all fields North America 
gives to the Missions an average of 6 3*7 ^97 1 a year 
and Great Britain gives 2,310000 / a year Germany 
has dropped out owing to the fall of the mark, but 
other countries contribute the balance We are not 
jealous but our mouths water at the thought of these 
\ast sums On one side, the missionaries from your 
great alumnus David Livingstone onwards liave been 
the pioneers of civilisation and have done great work 
On the other side we think of the millions of people 
now dying prematurely every year of diseases which 
are probably easily curable or preventable though 
wc do not know how to cure or to prevent them at 
present 

On the whole, I thmk that the war funds of science 
are likely to go on increasing year by year as the public 
becomes more and more convinced of results The 
fundamental question is therefore now being asked 
How best should we spend the money ? Remember 
that as I have shown, the endowment of investigation 
apart from teaching is only a recent innovation and 
probably like all new methods has not yet been per 
fected How can the best results be obtained for the 
least expenditure ? The question must ultimately be 
dec ided by you young men for us it remains only to 
attempt a preparatory analysis 

Regarding medical research there are two schools of 
opinion, which we may call the Bulls and the Bears 
One school the Bulls, say We must spend every 
pennv we can raise on constant investigations managed 
by capable committees and earned on by trained 
research workers maintained if possible for life m order 
to be sheltered from the necessity of teaching or 

E ractice, and provided with the most up to date 
ibora tones, plenty of matenals and easy access to 
scientific literature It is true that some money may 
thus be wasted, that some of the results may prove 
wrong that some of the workers may not turn out so 
capable as they were thought to be no matter A 
single great success will be worth all the money that 
is likely to be spent m this way Pour out the cash , 
catch all the young men you can and set them at their 
measurements and microscopes, and keep them at it 
as long as they are willing to stay The larger the 
number of seekers the larger the number of finders 
Drop the failures, cut the losses, and thmk only of the 
profits ” To them the other party, the Bears, reply 
“ You can spend what money you Idee but you cannot 
buy discovery All that your managing committees 
NO. 2815, \OL. 1 12] 


and trained investigators are likely to do or achieve 
will be the study of details along already well trodden 
paths They will inoculate legions of rats and guinea- 
pigs, and will publish profound but incomplete papers 
every quarter, which will be of little or no use 
in practice They will carry out researches — yes, 
academic researches, and too many of them ■ But 
the world does not ask for researches , it asks for 
discoveries — not for the incomplete but for the complete 
article Has a single great medical discovery been 
made by managing committees and subsidised in- 
vestigators ? Discoveries are made by genius — and 
that >ou cannot buy ” 

Such are the opinions which one hears on both sides 
Personally I agree and yet distgree with both There 
is only one way to decide Research and discovery 
are themselves natural phenomena, and we should 
study them scientifically I said we have discovered 
discovery let us also investigate investigation How? 
Bv consulting the great and triumphant history of 
science particularly the stones of the chief advances 
If we do so wc shall see that the two parties are merely 
quarrelling over the two faces of the same coin Science 
proceeds not in one, but in two wa>s first by collect- 
in,, facts and then by basing inductions upon them 
Thus in the classical example ilready cited, it was 
Tvcho Brahe who spent his life m collecting trust 
worthv observations regarding the positions of the 
he n enl) bodies, but it was his pupil Kepler who, 
after twenty five years study of Brahe s figures, 
established the great induction that all the planets 
move m similar elliptical orbits round the sun and 
it was Is vac Newton who eight) > ears later explained 
all these orbits by the single law of universal gravitation 
That is one man collected the farts, but other men 
explained them tor a second example by the 
middle of last century numbers of workers, including 
Buffon and Lmnseus and a host of private enthusiasts 
and amateurs, had observed distinguished, and 
desc nbed innumerable kinds of jilants and animals , 
then came Darwin, who explained these facts — much 
more numerous than he could ever have collected 
single handed — by his theory of natural selection 
For a third example thmk of the hosi of physicians 
surgeons and apothecaries who have studied and 
described the characters and s)mptoms of human 
maladies without being able to explain them Then 
cime Semmelweiss, Pasteur, Lister, and Koch, who 
created bacteriology 

Certainly observation and induction have often 
worked together m the same research, with brilliant 
result" More often they pull different ways and break 
down Every one knows the man who begins with 
his induction and then fits his facts to it — or flunks he 
does On the other hand, the working hypothesis ” 
frequently suggests invaluable, though possibly nega- 
tive, experiments Then we have the men — generally 
young men — who make a new generalisation with every 
new observation I was one of them once Often, 
however, observation and induction require very 
different faculties, which belong to different men, often 
living in different ages If we were all Newtons there 
would be no problems left to solve 

Science needs all the faculties — the eye of one man, 
the hand of another, and the brain of a third Observa- 
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tion is at least as necessary to it as induction There- 
fore I do not agree with the party of the Bears when 
they depreciate subsidised investigations earned out 
by full time workers under managing committees 
The present state of medical science requires con- 
stant physiological, pathological, therapeutic, and bio 
chemical researches, often involving delicate measure- 
ments which cannot be made by medical practitioners 
outside laboratones, or even by teachers in the medical 
schools m their spare tune Spend therefore as much 
money as you can raise for this purpose , let every 
budding Pasteur have his chance , and pray for a 
Rorkefelltr But at the same time considerable waste 
must be expected and allowed for One does not envy 
committees of management As Sir F mest Rutherford 
recently said in his address to the British Association 
‘ Those who have the responsibility of administering 
the grants in aid of research for both pure and 
applied science will need all their wisdom and ex- 
perience to make a wise allocation of funds to secure 
the maximum of results for the minimum of cx 
penditure It is fatally easy to spend much money 
in a direct frontal attack on some technical problem 
of importance when the solution may depend on 
some addition to knowledge which can be gained m 
some other field of scientific inquiry, possibly at a 
tnfling cost ’ 

I can adduce many other difficulties Workers are 
apt to be called away to other posts before their task 
is complete Then who can know when an old vein is 
exhausted, or whether a proposed new line is really 
promising, unless he himself has worked at the job ? — 
and few committees can consist of specialists in all 
possible lines In my own subject I have known men 
employed who had never read the literature, who dug 
up again old disused workings or who chased the wild 
goose with a pinch of salt for years — all costing money 
But the greatest waste is caused by the large number 
of incomplete articles, constantly being published, 
which, though they may be good so far as they go, are 
lost m the mass of literature — so that when the man 
who clears up the question finally arrives he is obliged 
to rediscover all the matter for himself But in spite 
of these difficulties I agree with the Bulls The world 
must continue spending money in this way , and it will 
improve the system with practice 
Now for the other side — the obverse of the medal 
One of our most distinguished physicians told me a 
few months ago that some one had accused him of not 
really bung a man of science because he did not work 
in a laboratory 1 Yet he has made more valuable 
additions to medical knowledge and practice than has 
fallen to the lot of most laboratones Consider this 
point carefully The work of the laboratory has 
almost always been the collection of facts and measure 
ments, the elaboration of detail, the testing of theones , 
but the other side of science, the great inductions which 
have solved problems or have applied facts directly 
to the cure or prevention of disease have been made 
mostly by that humble individual, the “ pnvate 
enthusiast ” — generally either a teacher or a “ mere 
doctor” William Harvey was a mere doctor , Fdward 
Tenner, a mere country doctor 1 What laboratory did 
Jenner require ? He did not even use a microscope, 
and yet he gave to humanity the greatest single boon 
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which it has ever received, and also initiated our 
present knowledge of immunity G F E Kiichen- 
meister, who first proved alternations of generations 
m parasites, was a practising doctor Pasteur was 
a professor of chemistry Lister was a practising 
surgeon in Glasgow Robert Koch was also a mere 
practising country doctor when he discovered the 
bacilli of anthrax and of surgical sepsis, the staining 
of bacteria, and plate-cultivation, thus making practical 
bacteriology Manson was a doctor in China Laveran, 
Bruce, Reed, and Leishman were or are army doctors 
Need I mention any more names ? — I should have to 
hurl almost the whole history of medicine at you I 
Where were the laboratones of these men ? — in their 
own hospitals and consulting rooms Where were the 
laboratones of Kepler and Newton ? — in their own 
brains Who are making the innumerable advances 
which we see to-day in connexion with medical, surgical, 
and sanitary practice regarding almost all diseases ? 
Very largely our professors, our teachers, our laboratory 
workers, it is true , but also, and not less, our clinicians 
and our hjgiewsts 

We see then that there is much to be said for the 
Bears as well as for the Bulls It is an histoncal fact 
that most of the greatest advances have betn made 
by men who were not subsidised for their researches 
I think, therefore, that the whole field of public support 
for science should be broadened so as to include such 
men At present the public gives considerable sums 
for institutional investigations with the test tube, the 
scalpel, and the microscope, but little or nothing for 
workers outside That is, it supports, and nghtly 
supports, observational science, which is largely 
ancillary, but c~arrely helps those great intellectual 
investigations which mostly obtain the final or useful 
results It would have subsidised lycho Brahe’s 
observatory at Uramborg , but it would probably have 
refused a penny to Kepler, or to Newton, or to Jenner 
It pays for digging the foundations of the Temple of 
Medical Science, but leaves the building of the walls 
and towers to the practitioner and the enthusiast — 
often at their own cost It pours out money for the 
expectation of discoveries to come, but refuses to give 
anything for discoveries already completed by pnvate 
individuals ! 

It seems to me that all this is very “ bad business ” 
We should pay not only for expectations but also for 
results I should like to see the whole medical pro- 
fession brought into the research fold — not m labora- 
tones, but in their practice, their consulting-rooms, 
and their own brains Some one will say that the 
pnvate enthusiast will continue to work whether we 
help him or not — surely the meanest argument ever 
ustd ! — but will he ? Then some one else will exclaim 
that there is nothing to hinder any and every medical 
man from investigation I am not so sure True, 
hundreds or thousands of them are now actually thus 
engaged, and, m fact, are obtaining the important 
results just mentioned , but large numbers of medical 
men cannot always afford such a luxury, because they 
have to maintain their practices The reason for this 
is that while clinical researches which improve medical 
and surgical treatment often enhance practice— and 
very deservedly so— other scientific work, such as 
physiological and pathological studies, which are off 
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the mam lines of clinical research, often notoriously 
injure practice There is still a feeling that a man 
will not be “ a good doctor ” if he takes to flying the 
scientific kite too often Thus every one knows that 
both Harvey and Jenner ruined their respective 
practices by their scientific studies For another 
example, it was said of Thomas Young, the father of 
physiological optics and discoverer of many great 
theorems on light, heat, and energy, that he “ was not 
regarded as a successful practitioner, because he studied 
symptoms too closely, although his treatment was 
admitted to be effective ” In other words, he cured 
his cases by studying their symptoms instead of study 
mg the correct bed side manner 1 Wise or not, this 
feeling has to be considered by practical men Then 
there is a third class of effort — perhaps the very highest 
class of medical work — which is concerned with the 
prevention of the great epidemic diseases At present 
it receives no payment whatever, either from practice 
or otherwise What has been done, for example, for 
Mr W M M Ilaffkine or for Mr II E Hankm— both 
laymen and private enthusiasts — whose studies have 
saved untold numbers of lives from cholera and plague 
in India and elsewhere , or for the almost unknown 
doctors who discovered that plague — the world- 
destroying plague — is earned by the rat flea ? 

Such drawbacks, and others, are unfortunate, 
because they tend to impede enlistments m the great 
voluntary army of medical science Our fnend the 
private enthusiast is a rare species , and the successful 
enthusiast is very rare indeed You cannot subsidise 
him beforehand, because you cannot discover him until 
he has done his work You can supply him with 
laboratones, test tubes, and microscopes — if he wants 
them, but you cannot pay him for his thoughts his 
calculations, or his natural aptitude, nor, above all, 
for that passion for discovery — for discovery not 
merely for investigation — which drives him over every 
obstacle to his ultimate goal You cannot subsidise 
him, and you cannot reward him either It is beyond 
the power of the whole earth to reward him , his dis 
covery is his reward But still you can do something 
for him in a small way In 1803 and 1807 Parliament 
compensated Jenner for the loss of his practice, in 
1884 the German government did the same for Robert 
Koch , and quite recently, I understand, the Canadian 
government has, very wisely, shown the same con- 
sideration to Dr Banting for his brilliant labours on 
insulin 

The least that the world can do for the success- 
ful investigator, whomsoever he may be, is to pay 
honourably such of his little out of pocket expenses 
and losses as he may have incurred m the world’s 
service , and the most that the world can do for him 
is — to keep him at work This is the way in which 
money can now be most profitably spent for science 
I see that Sir Alfred Yarrow has recently given a 
fine donation, which is to be devoted partly to this 
purpose If I were a millionaire I should follow his 
example 

It is often said that there is no surh thing as dis- 
covery, that each advance is built upon previous 
advances True, but what is the interval between 
these advances? Many people carry on incomplete 
investigations, and just miss their triumphant culmina- 
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tion The culmination is the discovery I have often 
wondered how it was that those wonderful people, the 
ancient Greeks, missed four great discoveries which 
they seem to have been on the point of achieving — 
the calculus, evolution, electricity, and vaccination 
As it is, the world was obliged to wait for nearly two 
thousand years before these little “advances" were 
made It awaited the proper men Only the other 
day an able biochemist told me that probably most of 
the facts regarding the complicated diseases of meta- 
bolism are already known, but that another Newton is 
required to integrate them Such, I thmk, may also 
be the case regarding other grave medical problems, 
as, for example, that of cancer Possibly the discovery 
may already be made, but there is no one to drag it 
forth into the light In science, as in art, the man is 
every thing 

I must make one more remark What always 
amazes me is the fact that there are millions upon 
millions of human beings whose health and whose very 
existences are constantly threatened by numbers of 
diseases, and yet who never subscribe one farthing for 
the medical researches which endeavour to defeat these 
terrible enemies of theirs, and often succeed in doing 
so Yet thousands of these same people pour out their 
subscriptions and bequests for all kmds of protects, 
many of which are futile , while even those good and 
generous people who maintain our hospitals and 
universities seem often to forget that behind hospital 
practice and behind university teaching there is tl 
great science which inspires both 

I have tried to give you a brief review of what may 
be called the natural history of discovery “The 
management of medical research ” will he in the 
hands of you young people , but you must study the 
book of the past m older to direct the advances of the 
future I hope that most of you will be “ mere practis- 
ing doctors ” , but, if so, let every afferent and efferent 
nerve of your thoughts connect the brain of science 
with every sense, muscle, and faculty of your practice 
The practitioner nowadays cannot live apart from 
science, trying to evolve wisdom from his own medita- 
tions, like a hermit m the desert you must not only 
observe, but also think , and not onl thmk, but also 
read Your first duty will be the cure or prevention of 
sickness , but some of you in your leisure may perhaps 
try to solve problems, may become enthusiasts, may 
even become wild enthusiasts ' — I cannot imagine a 
nobler fate Even, perhaps, one of you — probably 
not more — may be destined to become the Newton 
or Einstein of some hitherto undreamed-of synthesis 
I hope so 

Science has mdeed measured the stars and the 
atoms, has knit together the comers of the earth, and 
has enabled us to fly over oceans and deserts , but her 
greatest victory remains to be won Why should we 
men, hems of all the ages, continue to suffer from such 
mean things as diseases ? Are you going to be defeated 
any longer by bacilli, rat-fleas, and mosquitoes ? It is 
for you to conquer them , and remember that every 
gift of science is a gift not to one country or to two 
countries, not only for to-day or for to-morrow, but 
also to the whole world and for all time, until, as the 
poet said, 

“ The future dares forget the past ” 
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The Recent Eruption of Etna. 


By Prof Gaetano Ponte, of the Etna Vulcanological Institute 


D URING the last ten yean Ftna has exhibited 
various phenomena of considerable mterest, 
especially at the lateral crater which appeared in May 
1911 on the north eastern slope of the central cone at 
the 3100 metre contour This was the forerunner of 
a more violent eruption in September of 1911, when 
the new north east crater became more active than the 
central one 

In 1917 a luminous column rose like a fountain a 
thousand metres above the north east crater, and 
about 50,000 cubic metres of very fluid lava were 
poured out m about half an hour, without either 
rumblings or shakings of the ground This afforded 
most striking proof of the resistance of the structure 


of the volcano to the enormous forces propelling the 
lava, which was rused not by the force of volcanic 
gases, but by powerful static pressure 

In June 1932 the activity of the north east crater 
was resumed, and there were feeble explosions In 
the spring of 1923 its activity increased still more, and 
at the foot of the explosion cone which had been 
formed, some streams of lava appeared and spread 
out in short many branched flows ov er the snow fields 
It was very interesting to observe the phenomenon 
of the hot lava spreading over the snow without 
melting it but rather transforming it into ice under 
the weight 

The activity of the north east crater continued until 
the outbreak of the eccentric eruption, which was 
preceded bv the great explosions in the central crater, 
where, on June 6 last, the throat of the volcano, 
obstructed smee 1918, reopened and ejected gigantic 
pme tree clouds of reddish ash to a great height above 
the crater 

Following this the sky remained obscured for many 
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days, and observations became impossible At 930 
a u of June 17 the inhabitants of the northern slope 
of the volcano were rudely awakened by deep rumblings 
and shakings of the ground, while near the craters of 
1809, at the 1500 metre altitude, there rose imposing 
outpourings of lava , meanwhile other craters opened 
and other streams ran lower down the mountain, until 
at 4 a m , at the 3000 m contour on the western slope 
of Monte Ponte di Ferro, and at the south western 
foot of Monte Nero, there were established definitely 
the craters of the main flow The flow of Monte Nero, 
which was feeble and of short duration, ran over the 
bed of the 1879 lava for about 3 kilometres, but the 
mouth from which it flowed closed on June 21, whereas 
the flow from Monte Ponte di 
Ferro, which was of much greater 
extent, invaded the pme forest of 
Petarrone, and, rapidly running 
down the eastern side of the lava- 
flow of 1911, reached m a few 
hours the Piano del Filici, where, 
spreading its front it headed 
towards Cerro and destrojed the 
v meyards and the nut-plantations 
of the Piano di Pallamclata (see 
Fig 1) 

In ten hours the lava had 
travelled about 7 kilometres, 
falling in that distance 1200 
metres but as soon as it reached 
the plain, as has happened m 
other eruptions of Ltna, it slack- 
ened the speed of its advance, 
spread fan wise, and swelled like 
the carapace of a tortoise 1 hus 
it happened that the front of the 
lava, which on the evening of 
June 17 was about 1 kilometre 
from the Circum Etna Railway, 
reduced its speed, and did not 
invade the station of Castiglione until the night of 
June 19 

On June 20, when the King of Italy arrived in the 
region devastated by the lava-flow, the front was already 
1 kilometre m width, and was still advancing at a 
speed of from 10 to 15 metres per hour On the 
following day, when the Premier, Signor Mussolini, 
amved, the flow had reached the foot of Monte Santo 
and continued to spread out slowly like a fan, envelop 
ing the last few houses of the Catena suburb and 
threatening the town of Linguaglossa Fortunately, 
however, from that day the impetus of the lava began 
slowly to diminish, and by June 26 its rate of advance 
was reduced bv a half The front of the lava flow, 
not being sufficiently fed from its source, stopped 
definitely on June 29, but on the Piano di Pallamelata, 
on the eastern side of the flow, a fresh branch was 
formed, which at first threatened to give a new direction 
to the devastating torrent In the meantime, higher 
up on the lava flow there were further additions and 
lateral outbreaks At some points the crust of lava 
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formed blisters, some of which, becoming solidified 
and remaining hollow, finally crashed in, owing to the 
lateral fissures The emission of lava continued slowly 
until July 18, when the fiery torrent appeared to have 
solidified in the crater-mouth The area covered by 
the lava w about three square kilometres, as estimated 
from the photographs taken by me from the hydro 
plane M 28, kindly placed at my disposal by Signor 
Mussolini 

From the phenomena observed during the eruption, 
it can be seen that its progress was in direct relation 
to the mass of the lava emitted, and the vanous m 
cidents were the consequences of special local con 
ditions If the structure of 1 tna were homogeneous, 
that is to say without hollows or fissures, the molten 


of the eruption of Etna The hypothesis of radial 
fractures which split the volcano at its base is not in 
harmony with the observed phenomena, and is contrary 
to the principles of the statics of liquids 
In this eruption it has been observed that the 
explosions were due to the detonation of explosive 
mixtures of volcanic gases — hydrogen, carbonic oxide, 
and methane — which are given off by the lava, and, 
when collected in subterranean cavities, form ex- 
plosive mixtures with the oxygen of the air The 
explosions were strongest in those parts of the fissures 
where deep chambers had formed in which the gases 
could collect, while towards the uncovered portions 
of the lava canal there were milder explosions, with 
only small jets of lava Later, when along this canal 



lava would not have departed from its principal 
eruptive conduit, and the eruption would have de 
veloped in the central crater The passages which 
abound m the lava-flows on the slope of the volcano 
represent, however, so many subterranean routes which 
the molten lava could follow through a breach in the 
principal conduit, which might be formed by the simple 
collapse of weak parts of its walls or by breaking 
through where the rock was corroded by arid vapours 
We do not know the changes that may have taken 
place along the epi-subterranean canal during the 
present eruption, but if its mam vent near the principal 
eruptive conduit is still open, we can assume that with 
any renewed rise of the magma the lava will follow the 
same route If, on the other hand, the breaches in 
the mam pipe have been closed, the magma will re 
appear at the central crater until other subterranean 
routes are opened 

It is not possible to give a more explicit explanation 
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small cones were formed with corresponding explosion- 
chumhcrs, the noises became mtensc \t the mouths 
of some of these small explosion cones, there wert often 
seen hissing darts of flame like those of powerful 
oxy hydrogen jets These flames, due to the burning 
of the volcanic gases, have been observed at other 
v olranoes 

Vanous expenments were made dunng this important 
eruption Of particular interest were the successful 
attempts to reduce, or even to stop for a short time, 
the explosions at some of the ( raters near their mouths 
by introducing carbon dioxide gas, which prevented 
the combustible gases from meeting with the oxy gen 
of the air In another expenment nitrogen was blown 
through the liquid lava in order to carry away the gases 
given off, and to enable them to be collected without 
contamination by the air This was earned out by 
means of a special apparatus, already desenbed in the 
RendictmH della Reale Accademia det Ltncet, vol xxxi , 



548 


NATURE 


[October 13 1923 


1933 pp 387 389 Prom the repeated trials made it 
was definitely proved that the gases so collected are 
free from water Thus the theory of the anhydrous 
nature of the magmatic gases advanced by Albert 
Brun receives fresh experimental confirmation 


on the cyclonic movements caused by convection 
currents in the hot air over the lava flow 
In honour of the King and the Premier the Acca 
derma Gioenia di Catania has given the name Vittorio 
Emanuele III to the new craters in the upper part of 



Many observations were made of the temperature 
of the lava and it was found that this vaned in different 
parts of the flow owmg to superficial cooling m contact 
With the air At a temperature of from 670° to 690° 
the lava was still pliable and could be easily bent and 
compressed Some interesting observations were made 


the eruptive region and has named those near the vent 
from which the lava issued Craten Mussolini 
Many foreign vulcanologists came to see the eruption 
and among them I had the pleasure of seemg Dr G 
Kemmerling chief of the Vulcanological Service of 
the Dutch Indies 


Population and 

By Sir William H 

T HE impression tl it the civilised world is already 
threatened with over population is very common 
to day Many perhaps most educated people are 
troubled by fear that the limits of population 
probably in Turope and certainly m Great Britain 
have been reached and that a reduction m the rate of 
increase is an urgent necessity Most if they were 
asked to give reasons for their fear would refer to one 
or both of two reasons they would point to the 
enormous volume of unemployment in Britain they 
would say that economic science at least at Cambridge 
had already pronounced its verdict I propose to 
begin by raising some doubts as to the validity of each 
of these arguments 

The volume of unemployment in Britain is un 
doubtcdly serious and almost certainly unparalleled 

From th* fro* dent a] addnu delivatw] to Section F Economic Selene* 
*ad Sutut ct) ai bo Br ah Awoo etton it Liverpool on September 17 
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Unemployment 1 

Beveridge KCB 

m past history Ihose who see as we now do more 
than a million wage earners whom our industry for 
years together is unable to absorb in productive 
employment may be excused if they draw the inference 
that there are too many wage earners in the country 
The inference though natural is unjustified Un 
employment in Britain can in any case prove nothing 
about the world as a whole History shows that it 
does not prove over population even in Britain 
During the last half of the nineteenth century the 
industry of the United Kmgdom was finding room for 
a rapidly increasing number of wage earners with an 
admittedly rising standard of production and comfort 
Through the whole of that period there was unemploy 
ment in the country The percentage of trade unionists 
out of work never fell to zero m no year since 1874 
was it less than two at more than one crisis it reached 
a height comparable if not equal to that which we have 
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just experienced During 1933 this percentage has 
averaged fifteen , but it averaged over eleven m 1879 
and over ten in 1886 These figures are not on an 
identical basis, and are therefore not absolutely com- 
parable Taken for one year only, they understate 
the relatively greater seriousness of our recent expen 
ence, since the unemployment percentage was high 
through a large part of 1931 as well as in 1933, and still 
continues high But the difference is one of degree 
rather than of kind The peril of inferring over 
population from unemployment is conclusively shown 
The expenence of 1879 was up to then unparalleled , 
probably it was as much worse than any thing previously 
recorded as the expenence of 1933 appears worse than 
that of 1879 The expenence of 1879, however, the 
record year of unemployment, heralded, not over- 
population and the downfall of British industry, but 
a penod of expansion and prospenty which reached 
if it did not pass, all previous records ‘ Real wages, ’ 
which had risen thirty per cent m the twenty years to 
1880, rose even more rapidly in the next twenty years 
to 1900 Any one who m 1879, looking at the half or 
three-quarter million unemployed, had argued th it the 
existing population of the United Kingdom (then about 
thirty four millions) was all that the country could 
support without lowering its standards, would have 
been lamentably discredited at once Ten years later 
he would have found a population nearly three millions 
more, enjoying a real income per head that was a fifth 
greater, with the unemployment percentage reduced 
to two Ten years later stdl the population had grown 
further m sire and in prospenty, those trades had 
grown most rapidly in which there had been and con 
tinued to be the largest percentages of unemployment 
The problems of unemployment and of over popuh 
tion are distinct , they are two problems, not one 
Severe unemployment has occurred in the past without 
over population, as a function of the organisation and 
methods of industry, not of its size On the other 
hand, it is very doubtful if excessive growth of popula 
tion has ever shown itself or would naturally show 
itself- by causing unemployment A more probable 
effect would be pressure to work more than before m 
order to obtain the same comforts a fall of real wages 
per hour, by increase either of hours or of prices 
The same dependence of unemployment on the 
organisation and methods of industry, rather than on 
its size, appears if we look, not backwards in time, but 
round us m space It has been pointed out by Prof 
Carfhan that one of the few groups of economists who 
from our post-War sufferings can at least obtain the 
high intellectual satisfaction of saying “ I told you so, ’ 
is that which mam tains that changes in the purchasing 
power of money arc the most potent causes of the 
fluctuations in prospenty known as cycles of trade or 
booms and depressions “ In the pre War penod 
booms and depressions swept over the whole western 
world at once and left their causes obscure In 1933 
we have been treated to a sharp contrast between two 
groups of countries, one group having boom and full 
employment, the other depression and unemployment, 
the difference being quite clearly due to the first group 
having continued the process of currency inflation, the 
other group having dropped it” To bring this 
generalisation down to particular eiyunples, we see 
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m Central Europe a nation which assuredly should 
be suffering from over-population if any nation is , 
Germany, defeated in war, has been compressed within 
narrower limits, has lost its shipping and foreign 
investments, its outlets for emigration and trade, and 
now by high birth rates h repairing with exceptional 
speed the human losses of the War Germany may 
or may not he suffering from over population She 
certainly has not suffered from unemployment, she 
has had a boom stimulated by inflation of the currency 
We see on the other hand Britain, victorious in war, 
with expanded territories and the world open to her, 
pursuing a different, no doubt a better, currency policy, 
and experiencing unexampled unemployment To argue 
uncritically from unemployment to over-population is 
to ignore the elements of both problems 

In regard to Europe as a whole we find no ground 
for Malthusian pessimism, no shadow of over popular 
tion before the War Still less do we find them if we 
widen our view to embrace the world of white men 
The fears expressed by Mr Keynes in his book 

Economic Consequences of Peace seem not merely 
unnecessary but baseless, his specific statements are 
inconsistent with facts Europe on the eve of war 
was not threatened with a falling standard of life 
because Nature’s response to further increase in popu 
lation was diminishing It was not diminishing , it 
was increasing Europe on the eve of war was not 
threatened with hunger by a rising real cost of com , 
the real cost of com was not rising , it was falling 

For Europe and its races the underlying influences 
in economics were probably still favourable when the 
War began But the war damage was great, and we 
are not in sight of its end Man for his present troubles 
has to accuse neither the niggardliness of Nature nor 
his own instinct of reproduction, but other instincts 
as primitive and, in excess, as fatal to Utopian dreams 
He has to find the remedy elsewhere than in birth 
control 

Let me add one word of warning before I finish 
Such examination as I have been able to make of 
economic tendencies before the War yields no ground 
for alarm as to the immediate future of mankind, no 
justification for Malthusian panic It has seemed 
important to emphasise this, so that false diagnosis 
should not lead to wrong remedies for the world’s 
sickness to-day But the last thing I wish is to over- 
emphasise points of disagreement with Mr Keynes 
The limits of disagreement are really narrow The 
phrases that I have criticised are not essential to Mr 
Keynes s main argument as to the consequences of 
the War and the peace Whether Mr Keynes is 
right or, as I think, too pessimistic as to economic 
tendencies before the War, he will, I am sure, be 
regarded as right in directing attention again to the im- 
portance of the problem of population Nothing that 
I have said above discredits the fundamental print iple 
of Malthus, reinforced as it can be by the teachings 
of modem science The idea that mankind, while 
reducing indefinitely the risks to human life, can 
without disaster, continue to exercise to the full a 
power of reproduction adapted to the penis of savage 
or pre-human days, can control death by art and leave 
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births to Nature, is biologically absurd The rapid 
cumulative increase following on any practical applica 
tion of this idea would within measurable time make 
civilisation impossible in this or any other planet 

In fact this idea is no more a fundamental part of 
human thought than is the doctrine of latssez fatre in 
economics which has been its contemporary, alike m 
dominance and in dcciy Sociology and history show 
that man has scarcely ever aited on this idea at 
nearly all stages of his development he has, directly or 
indirectly limited the number af his desiendants 
Vital statistics show that the Furopean races, after a 
phase of he idlong increase, are returning to restriction 
The revolutionary fill of fertility among these races 
within the past fifty years while it has some mysterious 
features is due m the main to practices as deliberate 
as infanticide The questions now facing us are how 
far the fall will go, whether it will bring about a 
stationary white population after or long before the 
white min s world is full , how the v trying incidence 
of restriction among different social classes or creeds 
will affect the stoc k how f ir the unequal adoption of 
birth (ontrol by different races will leave one race at 
the merev of another s growing numbers, or drive 
it to armaments and perpetual aggression in self 
defend 

To answer these questions is bevond my scope 
The purpose of my paper is rather to give reasons for 
suspending judgment until we know more The 
authontv of economic science cannot be invoked for 
the intensification of these practices as a measure for 
to dav Increased birth control is not required hy 
am thing in the < ondition 0! b uropt before the War 
and is irrelevant to our present troubles But behind 
these troubles the problem of numbers waits — the last 
incxorihle riddle for mankind 1 0 multiply the people 
and not int rtase the joy is the most dismal end that 
can be set for hum in striving If we desire another 
end than that we should not burk discussion of the 
means However the matter be judged there is full 
time for inquiry, lieforc fecundity destroys us, but 
inquiry and frink discussion there must be 

Two inquiries in particular it seems well to suggest 
at once The first is an mv estigation into the potential 
agricultural resources of the world There has been 
more than one elaborate examination of coal supplies , 
we have estimates of the total stock of coal down to 
various depths in Britain and Germany, in \menca, 


China, and elsewhere , we can form some impression 
of how long at given rates of consumption each of those 
stocks will last , we know that ‘ exhaustion ’ is not 
an issue for this generation or many generations to 
come There has been no corresponding study of 
ogne ultural resources , there is not material even for 
a guess at what proportion of the vast regions — in 
Canada, Siberia, South America, Africa, Australia — 
now used for no productive purpose, could be made 
productive, and what proportion of all the “pro- 
ductive ’ hut ill cultivated land could with varying 
degrees of trouble be fitted for com and pasture 
Without some estimate on such points, discussion of 
the problem of world population is mere groping in the 
dark The inquiry itself is one that by an adequate 
combination of experts in geographic and economic 
science — not by a commission gathering opinions or 
an office gathering statistical returns— it should not 
be difficult to make 

The second is an investigation into the physical, 
psychological and social effects of that restriction of 
fertility which has now become a leading feature of the 
problem This also is a matter neither for one person 
— for its scope covers several sciences — nor for a 
commission facts rather than opinions or prejudices 
arc required 

If the question be asked not what inquiries should 
be made but what action should now be taken, it is 
difficult to go beyond the trite generalities of recon 
struc tion of peace and trade abroad, of efficiency and 
education at home The more completely we can 
restore the economic system under which our people 
grew the sooner shall we absorb them again in pro 
ductne lalxiur Unhss we can make the world again 
a vast co operative commonwealth of trade we shall 
not find it sp inous enough or rich enough to demand 
from Great Britain the special services by which alone 
it can sustain our teeming population Fven if the 
world becomes again large enough to hold us, we shall 
not keep our pi ice in it with the ease of Victorian 
days we dare no longer allow, on either side of the 
wage bargain, methods which waste machinery or 
brains or labour hmally if there be any question of 
numbers if there be any risk that our people may grow 
too many the last folly that we can afford is to lower 
their quality and go back m measures of health or 
education Recoil from standards once reached is the 
gesture of a community touched by decay 


Obituary, 

Mr Frfdsrick Chambers 


T ill death is announced of Mr hredenck Chambers, 
lite Meteorological Reporter for Western India, 
at the age of seventy seven years Mr Chambers was 
the vounger brother of Charles Chambers, who went 
out from Kew Observatory in 1864 to take charge of 
the Colaba Observatory Bombay Tredenck went out 
as assistant to his brother In 1873 his paper, “The 
Diurnal Variation of the Wind and Barometric Pres 
sure at Bombay,” was published m the Phil Trans 
of the Royal Society, and another paper, “Mathe- 
matical Expression of Observations of Complex 
Periodical Phenomena, Planetary Influence on the 
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Tarth s Magnetism, written m collaboration with 
his brother, appeared m the Phil Trans m 1875 
About this time Mr Chambers was appointed Meteoro- 
logical Reporter for Western India A quotation 
from the first annual report which he printed is not 
without interest It is explained that meteorological 
instruments had been sent out from England in 1853, 
‘ the duty of making the observations at those places 
being imposed on the senior medical officers”, the 
comment is made, “ We would hope that from the zeal 
and energy of medical officers in charge of European 
hospitals and their love of science, the observations 
may be made by themselves and their establishments, 
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without entailing on the public any expense on this I whirh occurred at Fixin near Dijon on September it 
account Violle was bom m the same district on November 16 


The zeal and energy of the medical officers and 
their love of science however seem not to have been 
equal to the occasion for after vainly endeavouring 
until the end of 1855 to carry out the orders they 
had received without entailing expense on the public 
it was arranged, at the direction of the Honourable 
Board that two European soldiers should be told off 
at each station to undertake the duty of making 
meteorological observations on an allowance of 25 
rupees per month for each observatory The soldiers 
were sent to the Bombay Observatory early in 1856 
for a preparatory course of teaming on the successful 
completion of which they were furnished with < ertifi 
cates of competency to perform the work Soon after 
this time the real workof meteorological registration may 
be said to have commenced for so far as the observers 
are concerned the work from this time appears to 
have been earned on generally in a thorough and 
satisfactory manner Under Mr ( hambers s admmis 
tration the instruments were for the first time rcgul irly 
compared with standards and trustworthy dita such 
as made the Climatological Atlas of India possible 
were collected 


Dr Christian Hess 

Onf of the directors of the Tarbenfabnken vorm 
Fnedr Baser und Co in Leverkusen Dr (hnstian 
Hess died on July n in Bonn after a senous operation 
He was b irn January 14 1859 at Fisenach studied 
chemistry first at Jena and then in Berlin where he 
worked for his doctorate under A W v Hofmann in 
1881 After having been assistant chemist to Prof 
Wichelhaus at the Institute of Chemical fechnrlogy 
he went in 1883 to the newly founded weaving dveing 
and finishing school in Irefeld where he developed 
very great activity as a teacher and an expert adviser 
At that time he invented his process for removing 
iron from water The large number of coal tu dye 
stuffs of a new character winch were discovered at 
that time brought with them the nc cssity of using 
new methods for dyeing This caused a lot of diffi 
culties in the dyeworks to meet which the dvemakers 
engaged colourists of good chemical trumng tile to 
introduce the new methods One of the first of these 
was Dr Hess, who was engaged by the I arbenlabnk.cn 
m 1894 

Dr Hess showed remarkable commercial ability 
and after some time the whole of the sale of dyestuffs 
was entrusted to him he was nominated a director in 
1906 His knowledge of men and things enabled him 
to render many important and lasting services to the 
industnal side His firm his colleagues his employees 
and the great number of men he helped with good 
advice with sound reasoning and with hearty cn 
couragement when in difficulties, will much regret his 
premature death 

Prof J Violle 

The issue of the Revue sctenhfique for September aa 
contains a notice of the death of Jules Violle professor 
of physics at the Conservatoire des Arts et Metiers, 
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1841 After obtaining his doctorate in 1870 he was 
m succession professor of physics at Grenoble at 
I yons and at the Ecole Normale In 1897 he was 
elected a member of the Pans A< ademy of Sciences m 
succession to Fizeau He was president of the French 
Physical Society of the Society of Flcctricians and of 
the Committee of Inventions for National Defence 
His earliest research was a determination of the 
mechanical equivalent of heat by means if the 1 oucault 
currents m a disc rotating m a magnetic field His 
result about 4 per cent too high was published in 
1870 His work on the temper iture of the sun appeared 
in 1877 and in 1884 he proposed os a standard of light 
that radiated normally by a sq cm of molten platinum 
at its freezing point From 1886 to 1705 he published 
in conjunction with Vautier a number of memoirs on 
the speed of sound particularly in tubes His Cours 
de physijue which began to appear in 1883 was 
never completed 


Wf regret to record the death on July 26 of 
Alexander Tllinger professor of pharmacology in the 
University of Frankfort Before the fc undation of the 
latter university Lllmgcr held a similar chair at 
Komgsberg He was best kn iwn for his chemical work 
Thus he showed that ornithine and lysine ire decar 
boxyhted by hactena to putresnne and radavenne 
respectively He supplied the final touches to the 
determination of the constituti n of tryptophane and 
synthesised this amino acid Its tr insformation to 
ky nuremc acid b\ the animal organism occupied much 
of his attention and a few years ago he was able to 
elucidate the mechanism of this peculiar change which 
apparently takes place via the keto acid corresponding 
to tryptophane 


Ihe Brooklyn Museum Quarterly of July mcludcs 
an obituary notuc of Prof William Henry Goodyear 
best known by Ins work entitled Ihe Grammar of the 
Lotus who died in Febr iary list aged seventy seven 
I lie theory developed m this book was conceiv cd during 
his studits of lotiform decorations m Cypriote art 
ind included a study of the lotus in the decorations on 
peat from early 1 gyptian tunes In his work as an 
arrhitect his discoveries of architectural refinements 
will prove most important His publisled work is 
extensive and valuable and is fully recorded in the 
sketch of his career by Mr W S Conrow 


We regret to announce the following deaths 
Sir Holliday Croom emeritus professor of midwifery 
at the University of Edinburgh and lately president 
of the Royal College of burgeons Edinburgh on 
September 27 aged seventy six 
Dr P Friedltcnder professor of organic chemistry 
and of organic chemical technology at the Darm- 
stadt Technical College aged sixty six 

Dr Herbert McLeod F R S honorary director of 
the Royal Society Catalogue of Scientific Papers on 
October 1 aged eighty twe 
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Current Topics and Events. 


Prof Lyde s leading article in last week s Nature 
points to the need for a scientific basis for any pro 
gramme aiming at the development of Fmpire 
resources which may result from the deliberations of 
the Imperial Economic Conference A satisfactory 
organisation for effecting this purpose should embrace 
three main lines of work namely the exhibition of 
Empire raw materials the technical examination of 

new or little known products and the systematic 
collection and dissemination of information relating 
to raw materials their marketing and industrial use 
An organisation originally designed for the purpose 
exists in the Imperial Institute The Public Fxhi 
bit ion Galleries provide whit is unobtainable else 
where namely a permanent exhibition under one 
roof of the resources of all the countries of the F mpire 
so organised that a visitor desmng special information 
is on inquiry referred to the appropriate department 
of the Institute These collections should be of 
great value to the business man and their educational 
importance to the university student no less than 
to the scholars who visit the Galleries in large numbers 
conducted by the official guiie is obvious Special 
lectures for the general public are also given by 
recognised authorities The complement of the 
collections is the Scientific and Technical Department 
the investigations of which — specially planned to 
meet the needs of the cose — in conjunction with the 
assistance of the technical and commercial committees 
of the Institute have serve I the economic develop 
ment of the Fmpire to a degree unsuspected by the 
general public The essential link m the scheme 
namely the collection and dissemination of technical 
and other information and an organisation for dealing 
with the constantly growing stream of inquiries 
exists in the Technical Information Bureau which 
forms the intelligence department of the Institute 
and has proved of great practical service 

Our famous medical contemporary the lancet 
began its hundred and first year of publication on 
October 6 when a supplement was issued of nearly 
eighty pages profusely illustrated by the portraits of 
many distinguished friends and some of the equally 
distinguished enemies of the paper Ihe text 
modestly and humorously written is a truly remark 
able record of facts in medical highways and byeways 
during the past century It is not too much to say 
that the present state of medical education and prac 
ticc in England its established efficiency and security 
and freedom from all grave abuses is as much due to 
Thon as Wakley s Lancet as to anything else Its 
scurrilities venomous nick names — little emment 
— the rollicking old libels semi caricatures inter 
cepted letters and grandiloquent but downright 
abuse in plain English are now things past regret 
Wakley s handling of them was perfectly in accord 
with his tune while his sense of right his courage 
and his devotion to a great cause would receive high 
admiration in our own In the first ten years of his 
paper s existence there were^six actions for libel the 
aggregate sum of 8000 1 being claimed for damages 
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the aggregate of 135/ os ojd was awarded the 
editors costs being largely defrayed by public snb 
scnption The design of the paper was to supply 
medical information which was available at that tune 
to but few people and to show that hospitals were 
not served and that students were not trained by 
persons selected for their merits The libel actions 
arose out of the publication of supporting evidence 
and ceased as reforms followed Wakley a accusa 
turns of nepotism in hospital management and mal 
praxis m hospital practice gamed public hearing in 
the Bransby Cooper case His campaign against the 
Royal College of Surgeons of England at first mis 
managed resulted m the appointment in 1834 of 
Warburton s Parliamentary Committee of Inquiry 
into the state of the medical profession and later in 
the Act constituting the General Council Since then 
lunacy food adulteration and water supply work 
house administration the advancement of I ister s 
views and of an'esthetic technique and indeed 
every notable contribution by science to modicmo 
have in turn provided the Lancet under Wakley 
guidance with fields for great constructive work 
The Centenary Supplement is a document of absorb 
mg interest personal and professional a becoming 
memorial to great Englishmen 

Mr W J U Woolcock the General Manager of 
the Association of British Chemical Manufacturers 
described to representatives of various technical 
journals on Mond y last the progress which has been 
made with the preparation of the Chemical Section 
of the British Empire Exhibition to be held at 
Wembley next year The Chemical Section which 
is being organised by the Association and occupies 
nearly 40 000 square feet in the Palace of Industry 
will be built m such a wav as to form a Hall within 
the Palace About 100000/ will be spent m pro 
sen ting to the public a picture of the present state 
of British chemical industry No important firm in 
the industry will be unrepresented and the whole of 
the individual exhibits numbering about one hundred 
will bv reason of their position and character 
combine to form a magnificent illustration of the 
industry Considerable attention has been paid to 
the lav-out and to the decoration of the Chemical Hall 
There will for example be about two hundred yards 
of a specially painted fnere illustrating various 
operations in chemical manufacture and as the 
majority of the stands are being designed by the 
same architect the treatment of each stand is likely 
while maintaining tho individuality of the occupier 
to present a verv pleasing picture of the Hall as a 
whole In the centre of the Chemical Hall there is 
to be illustrated the progress which has been made 
in pure chemistry during the past twenty or thirty 
years with the view of showing that the stream of 
scientific invention m this country is still flowing 
steadily onwards The Scientific Section is being 
organised by a Committee consisting of represents 
tives of the following bodies The Chemical Society 
the Institute of Chemistry toe Societies of 
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Industry and of Dyers and Colourists the Pharma 
ceutical Society and the Institutions of Petroleum 
Technologists and Chemical Engineers The Com 
mittee is working in close co operation with the 
Royal Society Sir Herbert Jackson acts as the 
representative of the Royal Society on the Com 
mittee and Mr Woolcock in a similar capacity on 
the Royal Society Committee In order that both 
the general public and scientific persons may have i 
record of the exhibit it is proposed to publish a 
number of pamphlets spcci illy written for the purpose 
dealing in popular language with the various classes 
of exhibits m the Scientific Section In addition to 
this it is proposed to publish in more technical 
language a work which will not only explain the 
scientific exhibits but will put on record in a very 
complete form the state of our knowledge in chemical 
matters at the date of the P xhibition It is anti 
cipated that there will be a very large demand for 
this valuiblo record each chapter of which will lie 
contributed by an authority m the subjects de lit with 
and that it is likely to find a plict on the liookshdf 
of every scientific worker 

In the hope of checking the rabbit pest in Austnlia 
it is proposed by the Commonwealth to make lirgt 
advances not exceeding -150 octal to cover the cost 
of supplying settlers with wire netting on easy terms 
Every State would get a fan- proportion of the netting 
The second reading of the bill has been earned in the 
House of Representatives The money is to come 
out of the Consolidated Revenue bund and its 
amount indicates the continued senousness of the 
situation In the course of the discussion in the 
House it was mentioned tint thousands of acres in 
South Australia in particular hod depreciated to half 
then value owing to the rabbit pest and it was stated 
that whereas in 1893 there were 60 000 000 sheep in 
New South Wales the number wis now down to 
32000000 because of the rabbits The calamitous 
uiterference with the balance of Nature involves a 
vu 101ft circle for the hope of permamnt relief is 
increase in the agricultural population so that con 
certed and widespread elimination may be organised 
but this increase is checked because the labbits tenl 
to make the settlers work economically hopeless 
Trapping and poisoning netting and inoculation have 
been tried with persistence but the prolific raultiphca 
tion of the rabbit continues to defoat man s efforts 
Attention is being re directed to the Kodior method 
which has proved effective in areas of considerable 
sue Mr W liodier suggested that doe rabbits 
should be killed m as large numbers as possible but 
no bucks In the areas experimented with the result 
was that the bucks killed the helpless voung and also 
that the does were persecuted to death by the di mands 
of the bucks In other words the polyandry became 
so intense that the females perished in large numbers 
The method has experimental facts in its favour and 
it is applicable to other pests such as rats and sparrows 
A practical difficulty is in distinguishing the sexes 
before the act of killing 

Wf regret to learn that on the afternoon of hep 
t ember 20 a violent explosion followed by fire occurred 
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m the Dynamometer Laboratory of the Bureau of 
Standards Washington DC One man was kilted 
instantly three others injured so seriously that they 
died during the night and four others seriously 
burned or cut The heroism of tho survivors of the 
staff in rescuing the injured from the furiously burning 
wreckage and in shutting off the electric circuits and 
tho ammonia valves minimised the loss of life and 
property The explosion occurred in the altitude 
chamber which is used in testing the performance of 
aircr ift engines under the conditions of low pressure 
ind temperature obtaining it high altitudes At the 
time of the accident the room was being used in 
investigating the perform incc of in automobile en 
gme at temperatures corrcspon ling to winter opera 
tion using various grades of gasoline Ihe work 
was intended to determine the possible increase m 
g isolme production per b irTel of crude oil with tho 
accompanying conservation of oil resources hv the 
use of gasoline of lower volatility The explosion 
was due to the ignition of an explosive mixture 
in the chamber The men who were killed are 
Login L Iauer Lrban J Cook Stephen N I ee 
and Joesph Rendig while those injured are 
llenrv 1\ Cummings 1 rank F Richardson Roger 
Hirdsell George W Flhott ( N Smith and R F 
hohr Most of these men were college graduates 
with experience and skill m reseirch work and a 
grave blow to science and engineering must be added 
to the human loss to thur families and colleagues 
Hus grows the long list of those who have given 
their lives for the m crease of human knowledge and 
welfare 

/ Ihf first number of an important and interesting 
publication Ihe Britifh J umal of Lxpertmental 
lit l gy (Fdmburgh Oliver and Boyd Quarterly 
12s 6d net annu il subscription 40s net) has recently 
been issued from the Animal Breeding Research 
Department of the University of 1 dinburgh with 
l)r I* A F Crew as editor in chief The expen 
mental method has become so indispt nsablo in bio 
logical research that it is perhaps remarkable that no 
special journal has lutherto been devoted in Great 
Bntain to its results though Amenca and Germany 
have long possessed such media of publication The 
Bntish journal however covers a wider field than 
any existing publication as is sufficiently evident 
from the fact thit the contributions to the first 
number are drawn from such diverse institutions as the 
Animal Breeding Research Dopirtment h dinburgh 
the Zoological Departments of the U mversities of Fdm- 
burgh and Oxford the Physiological Department of 
the University of Oxford and the Natural History 
Department of the British Museum Of late years there 
has been a strong tendency towards over specialis 1 
tion among working biologists and the new journal 
should do good service in promoting the unification 
of biological science We are glad to note that it is 
the intention of the editors to publish regulir reviews 
of recent progress m different fields of research the 
cntical summary on that very modern branch of 
biological science known as tissue culture by H M 
Carleton which appears m the present number shows 
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how valuable a feature such reviews are likely to be 
The journal is very attractive in appearance both 
letter press and illustrations are excellent and the price 
is moderate We wish it all success and especially 
a large body of subscribers 

Thp Natunl History of Wicken ten Part I 
(Cambridge Howes and Bowes) which is to con 
trnue appearing until the volume is completed under 
the general editorship of Prof J Stanley Gardiner 
and Mr A G Tansley is a very desirable record of 
public spirited action by entomologists and botanists 
supported by the National Trust for Places of Historic 
Interest or National Beauty The Trust now holds 
for the benefit of the nation 521 acres which include 
the greater part of the old undisturbed fenland in 
Wicken Sedge Fen St Edmund s Fen and Burwell 
hen and has obtained leases of other areas Mr A 
H Evans the secretary of the local committee 
formed in Cambridge in 1914 to further the purchase 
and preservation of the fenland states that the Trust 
is able to look forward with confidence to the early 
purchase of a further 60 or 70 acres if funds are 
available Mr Evans reports that very little more 
remains to be done in this direction an eminently 
satisfactory state of affairs for which we have to 
thank many generous donors but notably the late 
Mr G H Verrall of Newmarket an ardent entomo 
logi8t who realised the value of the undisturbed fen 
land to the student of insect life The volume now 
commenced is to place on record the history and the 
biologv of the fenland an 1 the present part contains 
Mr Evans s history of the fens with especial reference 
to Wicken Fen and of their drainage and its effect upon 
the fauna and flora together with an account of the\ 
butterflies and moths of Cambridgeshire by W Tarron 
which is substantially the same as that appearing in 
the British Association Handbook for 1904 The 
local committee has wisely decided not to leave the 
fen to Nature which as the secretary points out 
would mean eventually the formation of a tangled 
impenetrable thicket of the tall coarse sedge (Clad turn 
Martseus) shaded by alien trees but to see that excess 
ive growth 13 thinned out and the waterways kept 
so that the winter floods may profit the ground The 
characteristic fen country has never been an un 
touched wilderness but so far back as its history is 
known the sedge crop has regularly been cut being 
once of considerable value 

Sir E Sharps, y Schafer is to dclner the first 
Victor Horsley Memorial Lecture at the Royal 
Society of Medicine on Thursday October 25 at 5 
o clock taking as his subject 1 he Relations between 
Surgery and Physiology 

Thf sixth annual Streatfcill Memorial Lecture 
will be delivered in the Chemical Lecture Theatre 
of the hinsbury Technical College Leonard Street 
E C 2 at 4 o clock on Thursday October 25 by 
Mr E M Hawkins The subiect will be Analytical 
Chemistry and admission will be free 

The eighth annual meeting of the Optical Society 
of America will be held at Cleveland Ohio in the Case 
School of Applied Science on October 25 27 The 
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address of the retiring president Dr L T Troland 
will be on The Optics of the Nervous System 
Prof A A Michelson will read by invitation a 
paper on 1 he I unit of Accuracy in Optical Measure 
ment and Mr B A Whiting director of the Cleve 
land Museum of Art will address the Society on The 
Optical Problems of an Art Museum A number of 
papers on general optics vision colorimetry photo 
metry spectroscopy and instruments will also be 
presented 

The programmes for the meetings of the Royal 
Microscopical Society during the coming winter 
session have been issued and the Society is to be 
congratulated on the excellent senes of papers and 
communications which will be submitted for dis 
cussion The section dealing with the industrial 
applications of the microscope has a specially attrac 
tive list and in addition to the large number of 
exhibits the practical demonstrations shown will 
be a leadmg feature at each meeting Arrangements 
have been made for communications and discussions 
dealing with coal petrology metallurgy textiles 
(cotton and linen) paper bee keeping an l poultry 
keeping A further attraction of the meetings of 
the Industrial Applications Section will be a senes of 
lecture demonstrations which will ombodv a practical 
course of instruction m the manipulation of the 
microscope These will be given bv Mr J E 
Barnard and a detailed syllabus of the satn will bs 
forwarded on application to the secretory to the 
Societs 20 Hanover Square W 1 

Ihl latest news of Mr K Rasmussens expedition 
to Arctic Canada has been brought to Europe by 
Mr Birket Smith who has returned to Copenhagen 
According to the Ttmei, Mr Rasmussen had reached 
Pelly Bay near the Magnetic Pole at the end of 
April on his way to Alaska and Siberia in his en 
deavour to trace the route of Eskimo migrations 
Mr P Treuchen is following the Eskimo track via 
Baffin Land Lancaster Sound and Ellesmere Land to 
Thule in north western Greenland Mr Birket Smith 
completed his task of visiting the inland Eskimo tnbes 
m Melville Peninsula and Rae Isthmus 

Ihb Times publishes an account of the travels in 
Spitsbergen last August of the Merton College expedi 
tion The original project of exploring North East 
Land had as was fully expected to be abandoned 
It is far beyond the scope of a summer visit The 
vessel carrying the party was able to penetrate 
Hinlopen Strut from the north land a sledging party 
on the western shore and reach Ulve Bay on the 
south coast of North East Land On the pack closing 
in a retreat was made northward along the strait and 
a brief visit was paid to the north coast of North 
East Land Pack ice prevented progress beyond Cape 
Brunn and the vessel was forced to return After a 
visit to Klaas Billen Bay where the sledging party 
was picked up at Camp Bnice the expedition returned 
to Norway On the west side of North Cape was 
found a canvas tent bag which has been identified as 
a relic of the German Expedition of 1912 and doubt 
1 ess belonged to Lieut Schroeder Straw who lost his 
life in an attempt to sledge over insecure sea ice 
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Bibliography of meteorological literature No 4 
has recently been issued by the Royal Meteorological 
Society having been prepared with the collaboration 
of the Meteorological Office It deals with all 
meteorological publications and articles on meteoro 
logy recently received giving the titles and references 
where the literature is to be found The division 
of the subject matter under specified heads enables 
a would be student to determine the helpful line of 
reading which he is desirous of prosecuting without 
loss of tune Divisions are given for the several 
meteorological elements such as atmospheric pressure 
temperature solar radiation aqueous vapour and 
cloud ram wind storms and weather forecasting 
with other allied subjects 

We have received a copy of the Report of the 
Proceedings of the Natural History Society of Bishop 
Stortford College for 19.12 It is the first report 
published by the Society and contains a list of the 
plants found in the district during the years 1920- 
1922 an account of the more interesting Lepidoptera 
occurring during 1922 and a note on the birds of the 
year A list of the more important additions to the 
school museum during the year and a general acco int 
of the activities of the Society especially in the 
maintenance of vivaria and aquaria are addel 
The successful attempt to induce the viper to breed 
in captivity is a notable achievement The Society 
can be congratulated on having got together a nucleus 
of enthusiastic and active workers and we hope the 


publication of this report will stimulate its members 
to increased and more sustained work on the fauna 
and flora of the district 

We have received from Messrs Watson and Sons 
Bulletin 29 S on diathermy apparatus The intro 
ductory remarks are reprinted from an article by 
Dr E P Cumberbatch who has made important 
contributions to this subject This foreword explains 
clearly the methods which are necessary for the pro 
duction of sustained oscillations of the right frequency 
for the purposes in view and also gives some account 
of the surgical and medical uses to which the 
diathermy currents can be put The early designs of 
the instrument have been much improved so as to 
allow a large output of these currents and the spark 
gap which has often proved the weakest feature of 
the instruments is now run in an atmosphere of coal 
gas if this is not available petrol or acetone may 
be used The bulletin is illustrated by various parts 
of these machines and by a great variety of electrodes 
for the various cavities of the bo ly 

Tiil Cambridge University Press announces the 
forthcoming publication of lhe Archeology of the 
Cambridge Region by C Fox which will form a 
t ipographical study of the bronze early iron Roman 
and Anglo Saxo ages with an introductory note 
on the neolithic age lhe object of the work is to 
provi ie a basis for future detailed study period by 
period of the archaeological remains of the district 
and of the many problems connected with them 


Our Astronomical Column. 


Photographic Magnuudes of Satfllitls op 
Jupiter — Mr Seth B Nicholson has made a careful 
study by photography of the magnitudes of the eighth 
and ninth satellites of Jupiter Reduced to mean 
opposition they are 17 6 mag ani 18 6 mag respect 
ively Assuming albedoes similar to that of Jupitei 
III (Ganymede) the diameters are about 30 miles 
and 20 miles 

Perturbations by the Method of Qt adraturfs 
— In 1908 Dr P H Cowell introduced the method 
of following the perturbed motion of a planet or 
comet by calculating the forces acting in three 
directions mutually at right angles and so obtaining 
the second differences of the x y 2 co ordinates of 
the body being given the initial values the sue 
cessive ones are then formed by addition of the 
differences 

Mr B V Noumeroff has lately improved the 
method in a paper in vol u of Publications de 
1 Observatoire Astrophysique de Russie Mr Com 
mendantoff contributes a paper to Astr Nack 
No 3349 explaining the method and applying it to 
form positions of Ceres from 1913 to the present time 
The Nautical Almanac has discontinued its ephemens 
of the four bnght asteroids and since then regular 
ephemende* have not been available 

The point of the method is the use of new co 
ordinates formed from x y * by multiplying them by 
a factor so chosen that the differences between the 
second and the sixth disappear which greatly 
simplifies the calculation The first approximation 
using Jupiter perturbations only at 40 clay intervals 
represents the place of Ceres for ten years with no 
error exceeding 13 seconds of time which is sufficient 
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for a finding ephemens it is further shown how 
the calculated co ordinates may be improved when 
later observations are available The method appears 
to be worthy of careful study 

Si udies in S iellar Masses — Many recent studies 
in this field have been mentioned in this column Dr 
E Hertxsprung contributes another to Bulletin No 
43 Astron Instit of Netherlands He classifies 14 
pairs of known orbit elements and parallax they 
include the interferometer results for Capella and the 
eclipsing variable P Aung* the mass of each com 
ponent is deduced and tho loganthm of the mass 
plotted against the quantity «i +5 log p where m and 
p are the apparent magnitude and parallax reapcct 
i\ely The graph connecting the two is nearly 
linear showing a close correlation between mass and 
absolute magnitude a result reached by other investi 
gators An expiession using first and second powers 
of log mass is preferred as it gives a better fit it is 
noted that the formula fits well tor the sun 

A table is given enabling the parallax to be deduced 
when the magnitudes ana orbit elements an known 
The star t Ononis is discussed Ibis star has a 
motion in position angle of 1® m 9 jw* but the arc 
desenbed is too short for finding an orbit Jackson 
found the hypothetical parallax 001 6' assuming a 
mass double that of the sun The parallax found 
from the new formula is o 0038' which is regarded as 
more trustworthy It agrees well with other esti 
mates of the distance of the Onon group 

Dr Hertrsprung appeals to parallax observers to 
pay special attention to stars the orbit elements of 
which are either known or are likely to be determm 
able before long 
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I 1KI MAKING ON THE GOLD COAST -In the 
September issue of Man Mr A W Cardim.il de 
scribes th« use of the flint and steel in hre making 
m the northern territories of the Gold Coast The 
tinder used is cotton from the kipok and is earned 
about in all sorts of receptacles — cotton or leithcrn 
bags or more rircly in the more pnnntivc way in 
tht hollow eil out seeds of tht fan p ilm Only one 
case of s icrcd fire is recorded where the fire is mam 
tame! more or less permanently outside 1 he chief s 
compound there is no special nte observed in 
lighting it but no one may take fire from it The 
fuel usi d is dried cow dung and in the rains the hre 
is allowed to go out Sacrifices are made to it some 
of tin blood md bonts of the victims being placed 
in i pot laid on the top of the fire Only the 
chief md ont other man not identified are allowed 
to eat the flesh of the sacrifice 
Thi Occurri Ncr oi tht 1 i/ard in Maori Cars 
ings In the Veto Zealand J until f Science and 
Technology March io-H Mr Hsd>n Best of the 
Dominion Museum notes that one of the remarkable 
features of Maori carved work is its lack of natural 
forms particularly of the local Urn Some mimals 
are delineated but none so faithfully lesembling the 
original as the h/ard Hit type known as Manila 
seems to have been confused with the lizaid possibly 
benuse this is one meaning of the worl but the 
Manan form is really the old Indian motif cf Vishnu 
flanked by two Garudas the powers of Good ind 
Evil Mi Best thinks it prohibit th it the introduc 
tion of the lizard or ert codile into carved designs 
originated in the w estern I aufic possibly in Indonesia 
He gives numerous examples of superstitions con 
nteted with lizards one being that the Maori is 
said to believe that the spirits of his ancestors revisit 
the earth m the form of lizards This may to some 
extent account for its introduc tion into Maori art 
Hawaiian I servos — A collection of Hawaiian 
legends by William Hyde Rice forms Bu lctm No 3 
of the Bernice Piuahi Bishop Museum at Honolulu 
The narrator is the son of missionaries who arrived 
in Hawaii in 1840 and he has been famili ir with the 
Hawaii in language since his earliest childhood He 
has been a member of the House of Representatives 
and a benator and was Governor of Kauu under 
Queen I iliuokalani until after the revolution of 1898 
The legends are fairy t des pure and simple with no 
underlying mythological meaning Thev were told 
by the birds or storytellers either itinerant or 
attached to the courts of the chiefs where alone the 
stones were to be heard Some had historical 
foundations now forgotten others were efforts of the 
imagination Some of these legends Mr Rice 
remembers liaving heard as a boy and places 
mentioned in the stones were pointed out to him 
Among the legends are those of Pele the fire goddess 
the Rainbow Princess an 1 Ulukaa the rolling island 
Another tells of the Menchune mythical dwarfs only 
two or three feet high who were tremendously strong 
but ugly of face Thev were credited with all sorts 
of magic il powers and perfect skill but would only 
work one night on any construction If not com 
pleted it was left undone Other stones are those 
of Kawelo the hero of Kauai of Paakaa and his son 
hu a paakaa pf Kan a the strong of the beautiful 
Haili lau o kekoa and of Makuakaumana the man 
who was swallowed bv a big fish and several others 
A glossary of Hawaiian terms with notes is given as 
an appendix and a portrait of Mr Rice forms a 
frontispiece The work is a valuable addition to 
the lighter legendary lore of Hawaii 
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Ceramics and Mineralogy in Japan — Examples 
of the thoroughness with which Japanese scholars 
bnng the most modem developments of research to 
be vr upon economic problems and at the same time* 
welcome economic problems as enlarging scientific 
knowledge are to be found in Vol 1 No 3 of the 
third senes of Science Reports of the lohoku Imperial 
University The outcome m this case is that 
mineralogists will learn much from expenmen ts 
undertaken for the ceramic industry since the scientific 
results th it are obtained m the course of the mvestiga 
tions ire recorded as matters of fundamental interest 
Shinjo Satoh for example in his work on fire clays 
observes (p 200) that kaolimte loses its combined 
water between 400° and 6oo° C that an internal 
change takes place between 900° and 1000° ( and 
that between 1200° an 1 1300° C a further internal 
change occurs from the recombination of free silica 
and iluminium silicate that became dissociated at a 
lower temperature The gradual corrosion and 
ultimate fusion of quartz grains in a magma formed 
from lead glass and clay pulverised together is 
among many other instructive matters illustrated 
ly microscopic sections (p 195 and PI xi) Kuni 
katxo Seto (p 210) gives a number of new analyses 
of felspars mostly from classical localities and 
S Kdzu and M Suzuki (p 233) following Des 
Cloi/caux have studied the influence of temperature 
on the optic axial angle of sanuline The locality 
and chemical composition of the specimens are we 
think not stated The consider ible increise m the 
optic axial angle recorded for high temperatures by 
Des t loi/eaux is found to be due to an abrupt chance 
at about 900° C X ravs have been utilised and the 
I aue diagrams obtained show that this change is not 
accompanied by alteration of the space lattice 

Phvsioiocicai Classihc Alios 01 Oats — 
Investigations relitive to the yielding ind other 
properties of oat varieties under different conditions 
of soil and climate arc d< nbed bv M G Jones in 
Bull ( No 3 of the Welsh Plant Breeding Station 
1 rials were carried out with autumn and spring 
sown varieties from 1920 2 aspects of their economic 
and igricultural beh ivi >ur being considered The 
different varieties ore compared with one another in 
detail with special regard to such points as the 
relation between the yiel 1 of straw and various other 
factors for example tho time taken to reach maturity 
the date of emergence of the panicle average height of 
the plants and the j leld of gram The tillering 1 apacitv 
of the same varieties m different years was also con 
sidered The information gained from the expen 
ments indicates the possibility eventually of classify 
mg v uaeties of o its on a physiological basis in such 
a way as to afford practical guidance to the farmer xn 
the selection of his seed torn 

EiFLcrs of Radium Radiaiions on Tissufs — 
The July issue of the quarterly journal Radtum 
contains a number of papers dealing with the effects 
of the radiations from radium upon the tissues These 
papers have for the most part been published in 
American Medical Journals and indicate the extent 
to which radium is used in many conditions other than 
malignant disease A paper by Bailey and Bagg 
deals with the effects of irradiation on foetal develop 
ment in the lower animals On the basis of this 
work they consider that if radiation is applied in 
late pregnancy though it may not produce gross 
abnormalities at birth it may binder the growth and 
development of the child m later life MacNeal and 
Willis describe a case of squamous cell carcinoma 
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forming on the hand of a radiologist after too frequent 
exposures to tubes of radium which he handled 
during the courae of cluneal work A new device 
for the application of radium to the tonsils is described 
by Stewart a previous article in this issue upon the 
treatment of neoplasms of the tonsil by Quick show 
ing that good results are obtained by methods which 
ensure a thorough irradiation of the affected parts 

Cretaceous Overfoi ding in the Alpinf Rfgion 
— A detailed review of the results of recent observa 
tions on the Alpine overfolds and particularly of 
L Kober s work on the deeply penetrating fauern 
fenster m 19a I is given by A Tomquist of Graz 
in the Geohgtiche Rundschau vol 14 pp no 145 
(1923) The title Intrakretazischc una alttertiare 
Tektomk dtr osthchen Zentralalpen shows how 
the movements that have produced successive over 
folded sheets have been traced back into the 
Cretaceous period the most striking evidence being 
the unconformable deposition of the Gosau beds 
upon the earliest ovenolded senes The notice of 
Kober s Hau und hntstehung der Alpcn in 
Naiurp vol 112 p 3 22 gave some hint of these 
conclusions 

Mi tforology in thi Last Indi \n Seas — The 
Meteorological Chart of the I ast Indun Stas foi 
September recently issued by the Meteorological Office 
is of considerable interest Winds and ocean currents 
are dealt with in detail together with the normal 
atmospheric pressure and temperature of air an 1 sea 
as well as other matter of importance to the navigator 
lhe chart compnses the Red be 1 and covers the area 
from the Cape of Good Hope to the (.him Sea ind 
Western Australia It is well shown how under 
normal conditions the ocean current responds to the 
prevailing wind The winds are under the direct 
influence of the several areas of high an 1 low baro 
meter and in any position on the chart the scan m 
can interpret the changes he is experiencing in 
normal circumstances and can estimate how soon 
he may expect a change of conditions lhe observa 
tions used extend over a period of about sixty years 
On the back of the chart ocean currents are discussed 
for the track between Honolulu ind 1 tji Current 
roses are used on a system analogous to the wind 
roses on the face of tho chart t system somewhit 
open to question and for any extended ilteration in 
this direction expert knowledge is desirable if 
possible equal to that given to the general system 
hitherto used of showing ocean currents A com 
panton is given of temperature in faxed and in portable 
screens on board ship Probably the position of the 
screen must be left chiefly to the commander of a 
ship with cautious suggestions The usual form of 
screen used at sea supposing the single louvre screen 
to be still in use has to be screened itself as single 
louvres are not effective 

Radioactivity and Solar Radiations — It has 
been asserted that radioactivity is independent of 
all known physical agents but M A Nodon in the 
Comptes rsndus of the Pans Academy of Sciences of 

i nne 11 describes additional experiments which seem 
a confirm his previously expressed view that the 
process is greatly accelerated by very penetrating 
radiations from the sun These radiations are able 
to penetrate a thin sheet of lead the absorption 
being greater the higher the atomic number of the 
screen employed Tne action is more marked during 
periods of solar activity 

Temperature of the Crookes Dark Space in 
Glow Discharge — Observations oif the glow dia 
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charge have recently been made in the Physikalisch 
Tecmnschen Reichsanstalt at Charlottenburg by 
Horr A Gunther Schulze Ho measured the energy 
delivered to the cathode and there converted into 
heat and found the ratio that it bore to the total 
energy delivered to the cathode and the dark space 
this amounted to 72 per cent in argon at 1 83 mm 
pressure 39 per cent in hydrogen at 2 37 mm and as 
much as 73 4 per cent m nitrogen at 3 33 mm If the 
free path of tne atoms corresponds to room tempera 
ture or the dark space is cool this ratio is about 
20 per cent The naturil conclusion is that the dark 
space is heated by the collisions taking place in it 
between the positive 10ns and the gas. molecules and 
a calculition of the probablt temperature in the 
c iso of one of the experiments with nitrogen leads to 
the figure 720 C lhe electrical energy expended in 
the dark space ippears to be sufficient to account for 
this rise of temperature The length of free path at 
this temperature is such that a considerable propor 
tion of the ions pass through the dark space without 
colliding with a molecule and the number of average 
free paths between the houndary of the dark spice 
and the cathode must be small All this agrees with 
thi fact th it when the velocity of canal rays is 
measured a marked proportion have tho velocity 
corresponding to the total catholc fall Hie free 
path of the electrons is four tunes as great os that of 
the positive 10ns so that most ot them cross the dark 
space without collision and begin to produce 10ns 
when they reach the negative glow the maximum 
number per electron being equal to cathode fall 
divided by ionisation voltage It follows that the 
ratio of the electronic current to the ionic current m 
the dark spice is ibout 1 10 

hREr Path of Slow Tlectrons in Monatomic 
( asi s — I sine in incandescent cathode a cylindrical 
grid surrounding it and a concentric cylindrical 
male at a voltage very slightly higher than thi grid 
it is found that the form of the characteristic curve 
showing the relation betwten anode current and gnd 
voltage is stroni.lv influenced m the case of argon 
by the abnormally long free path of \ erv slow electrons 
through this g is Minkowski and Sponer in a paper 
dited March 27 published ui the Zti Ischnjt fur 
Phystk give the curves obtained with argon ltry pton 
xenon neon and helium Tor the first three gases 
there is a sudden nse m the current curve at zero 
voltage followed by a sudden drop with neon and 
helium there is a less marked sudden nse followed by 
a more gradual rise ui all these cases however and 
also in the case of mercury vapour the shape of the 
curve near zero volts is to be explained by the fact 
that the free path of slow electrons is abnormally 
long In the case of the inert gases certain sharp up 
ward bends in the succeeding portions of the curves 
are interpreted as being due to the fact that the 
electrons nave reached the velocity required either to 
excite the atoms or to ionise them and making the 
proper corrections the voltages agree quite well with 
those which direct measurement shows are needed to 
produce these effects When the electrons strike the 
atoms in inelastic collision their velocities are reduced, 
their free paths are increased, and as a result the 
current becomes greater With argon a number of 
these sudden jumps of curren* are observed, cone 
spondmg to two different excitation voltages to the 
ionisation voltage and to twice one of the exciting 
voltages or the sum of the two this implies that the 
velocity of the electrons at one of the last mentioned 
points is such that it can collide with an atom 
ex Citing it, and retain sufficient energy to excite 
another atom 
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Report of the British Broadcasting Committee 


'T'Hh Committee appointed by the Postmaster 

-* General on April .14 last to consider the present 
position of broadcasting in Great Britain ana make 
recommendations for the future made its report to 
him on August 23 the document (Cmd 1051 H M 
Stationery Office price gd net) was issued to the 
public on October x 

By tl e terms of reference the Committee had to con 
sider (a) Broadcasting in all its aspects (6) the con 
tracts and licences which hive been or may be granted 
(c) the action which should be taken upon the deter 
mination of the existing licence of the Broadcasting 
Company (d) uses to which broadcasting may be put 
ind («) tne restrictions which may need to be placed 
upon its user or levelopment 

The Report which is admirably drawn up has been 
signed by all the members of the Committee re 
servations are however made on a few points by 
three of them There is every evidence that very 
careful const icration has been given by the Com 
mittee to the many m itters. associated with the 
present day broadcasting problem and certain 1m 
portent recommendations are made in its Report 
The task of the Committee has been one of peculiar 
difficulty owing to the existence of 1 licence from 
the Post Office to the British Broadcasting Company 
for the operation c f a scheme which while still having 
some eighteen months to run has m certain respects 
broken down in practice 1 he Committee has wisely 
decided to disregard to a great extent this comphca 
tion and has dealt with the situation practically as 
though the Government had a free han 1 

In view of the possibility that all large communities 
may eventually demand this n expensive service and 
that Imperial and international broadcasting services 
may eventually lie established the Committee coil 
aiders that the control of such a potential power 
over public opinion and the life of the nation ought 
to remain with the State and that the operation of 
so important a national service ought not to be 
allowed to become an unrestricted commercial 
monopoly It is further pointed out that a technical 
reason for such control also exists all wireless 
telegr iphy and telephony lias to be conducted within 
a limited group of wave lengths and every new 
wireless station takes up a certain waveband 
which no other sending station within a certain radius 
should be permitted to use These wavebands 
must the Committee considers be regarded is a 
valuable form of public property and the nght to 
use them for any particular purpose should be 
authorised only after careful consideration and m 
such a wav that the public interest may at all times 
be full> safeguarded 

The Committee recognises that broadcasting is still 
in its infancy and that new applications of it are 
likely to arise from tune to time in many directions 
It is of opinion that if conducted on proper and sound 
lines broadcasting will be of great educative value 
both directly and indirectly and it has been much 
impressed with the widespread enthusiasm which 
broadcasting has aroused The great interest in 
wireless telegraphy and telephony promoted by 
broadcasting m almost every class of society cannot 
but tend the Committee foresees to produce bene 
ficial results stimulating- as it does experiment and 
research The listener the Report says may 
perhaps become an e xper im enter the experimenter 
may possiblv become an inventor 

The Report deals briefly with the events which led 
to the appointment of the Committee and gives an 
outline of the present scheme its merits and defects 
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being set out The Committee places on record the 
fact that the evidence placed before it demonstrates 
that the British Broadcasting Company have shown 
enterprise and ability of a high order in carrying out 
their undertaking and have done much valuable 
pioneer work in the face of many difficulties The 
Report also comments upon the objections which 
have been raised by certain manufacturers and dealers 
to the present scheme The Committee expresses the 
following opinions thereon It agrees with the view 
that it is wrong m principle to attempt to control the 
manufacture and importation of wireless apparatus 
by means of licences issued by the Postmaster 
General As regards the remaining objections it 
agrees that the scheme gives the British Broadcasting 
Company unusual powers the Committee however 
has had no proof that the Company has made any 
improper use of its position The scheme for levying 
a contribution on apparatus from the manufacturers 
was the Committee points out imposed by the 
Government as a condition of the broadcasting 
licence which the manufacturers desired 

The first of the recommendations contained in the 
Report relates to a matter affecting the Controlling 
Authority The Committee considers that the ques 
tions involved in broadcasting are so complex and 
the decisions to be taken so various and require so 
much technical and other consideration that a Stand 
ing Committee (unpaid) should be set up by Statute 
to assist the Postmaster General in the administration 
— technical operative and general — of broadcasting 
It is recommended that this Committee for which 
the name Broadcasting Board is suggested should 
bo composed of an independent chairman preferably 
a specially qualified member of the House of Commons 
nominated by the Postmaster General and twelve 
members — of these two should be specially qualified 
persona nominated by the Postmaster General and 
the remainder should be drawn from certain interests 
or bodies named m the Report In connexion with 
this recommendation the Committee thinks that 
broadcasting may eventually become so great a 
national responsibility as to demand the creation of 
a small paid body of experts to whom (always 
subject to the Postmaster General) its control should 
be entrusted 

Sir Henry Norman a member of the Committee 
makes an important reservation in relation, to the 
composition of the proposed Board In bis opinion 

a heterogeneous Board of thirteen members giving 
voluntary service eleven of them not flbcessanly 
with special knowledge of the subject and possibly 
without technical knowledge at all presided over by 
a member of the House of Commons who would of 
course be chosen from the political party in power 
and whose tenure of office would be subject to political 
exigencies would be inefficient would carry little 
authority and its proceedings would therefore be 
for the most part futile Sir Henry is m favour of 
the appointment of a highly qualified and well paid 
Broadcast Control Board say of three members 
that is to say he would prefer that immediate effec 
should be given to that part of the Committee 
Report which recommends the creation at a futun 
date of a small paid body of experts for the oontro 
of broadcasting 

The arguments for and against the operation o 
the broadcasting services by the State are set ou«B 
the Report The Committee considers that tB 
objections to State operation of the service outweigl 
the advantages at the same time it is of opimoi 
that no licence issued by the Postmaster Genera 
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should preclude the Government from using its own 
wireless stations for the broadcasting of such mforma 
tion as may be deemed desirable subject of course 
to the ordinary broadcast programmes being interfered 
with as little as possible Mr C Trevelyan a member 
of the Committee expresses regret that his colleagues 
were unable to agree to the operation of broadcasting 
by the Post Office He is of opinion that a situation 
may easily arise in which this may be the only satis 
factory possibility and gives reasons for the views 

In dealing with the moans of securing widespread 
reception with the cheaper types of receiving sets 
the Committee points out that most of the existing 
difficulties might be avoided or reduced by the 
provision of a considerable number of transmitting 
stations of lower power than those already existing 
The possibility of employing relay stations in 1 
linking them up by Post Office telephone trunk lines 
to mam centres is also touched upon Developments 
in these directions depend upon certain technical 
factors and the outlay for thus dealing with the 
whole country would be large both is regards the 
wireless stations and the land lrncs Such a scheme 
the Committee points out would enable great 
numbers of persons to use crystal receivers and 
it is likely the revenue from licences would be corre 
spondingly increased So far as future developments 
are concerned the Committee thinks that the greatest 
latitude should be left to the Controlling Authority 
and is a matter in which it would be unwise for the 
Committee itself to attempt to define the policy which 
should be adopted A recommendation is however 
made that the licence issued to the British Broad 
casting Company which has the requisite organ sation 
and technical and other experience should subject 
to certain variations in its terms indicated in a later 
part of the Report be continued 

The alternative methods of meeting the cost of 
broadcasting and the several considerations that come 
into play are comprehensively dealt with m the 
Report Having considered the evidence place 1 
before it on the subject the Committee has come to 
the conclusion that in order to cover the cost of 
running its eight stations and to pav a dividend on 
its capital at the rate of 7$ per cent per annum the 
British Broadcasting Company requires a revenue of 
160 oool -a year — or if allowance is to be made for 
future developments and improvements not less than 
250 000 1 a year Of the methods of raising revenue 
proposed the Committee entirely rejects the one 
containing a proposal that the cost of broadcasting 
should be met wholly or partially out of public funds 
With regard to the suggestion made to it that a 
substantial contribution towards the cost Of the 
service should be obtained by means of a system of 
licensing the manufacture ana sale of wireless appora 
tus the Committee says that the proposal merits 
careful consideration but it is unable to recommend 
its adoption 

In dealing with the existing method of raising 
revenue by means of fees collected on licences issued 
to owners of receiving apparatus the Committee has 
had to consider the objection which has been raised 
in principle to a Government Department handing 
over public revenue collected by it to a private 
individual 

The Committee is of opinion that the arguments 
advanced against the adoption of this method of 
providing funds for broadcas ti n g are based on an 
Incorrect conception of the nature of the trans 
actum and recommends the continuance of the 
present arrangement whereby revenue is collected by 
means of licences for receiving sets a part of which 
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is handed over to the British Broadcasting Company 
Ihe aim of the Post Office should the Committee 
thinks be to obtain sufficient revenue from licence 
fees (a) to cover administrative expenses in connexion 
therewith with a safe margin and ( b ) to provide the 
necessary contribution to the cost of the broadcast 
programme In the event of a considerable increase 
m the number of licences the resulting surplus should 
it is suggested be devoted (1 ) to reducing the licence 
fee or (11 ) to improve the service or ftu ) to both 
these purposes As the Post Office authorities esti 
mate that the cost m connexion with the issue of 
licences is unlikely to exceed is Gd per year per 
licence an amount of 7 s fi d per licence would be 
available if required to meet the cost of all broad 
casting services I he total number of licences issued 
up to the present is about r 70 000 and there are 
about 30000 applications for experimental licences 
held m suspense making a total of about 200 000 
It is impossible of course to say what is the number 
of unlicensed stations it is state 1 in the Report 
that the number is probably nearer 200000 than 
100 000 The Committee is of opinion that if a high 
standard of programmes is maintamel it is not 
unlikely that within a few years the number of 
broadcast listeners may rise to a million or more 
In view of the possibility of a very considerable 
increase in the number of licences the Committee 
suggests that under any new arrangement a sliding 
scale should be adopted in relation to the proportion 
of the licence fees to be paid to the operating company 
>r companies 

The Committee recommends that the marking of 
apparatus should be abandoned and one uniform 
licence intro luced for broadcast reception and another 
for experimental work It is further recommended 
th it the broadcast licence should be placed on sale 
at Post Offices and issued on payment of the fee 
without any formalities or questions It is pointed 
out that the Post Office would thereby be relieved of 
the difficult and somewhat invidious duty of deter 
mining whether ipplicants are genuine experimenters 
or not With a view however of safeguarding neigh 
bounng installations from interference it is recom 
mended that a clause should be inserted in the new 
licence in the following terms The station shall 
not be used in such a manner as to cause interference 
with the working of other stations In particular 
bock coupling must not be used to s ich an extent as 
to energise any neighbouring aerial Disregard of 
this condition should it is suggested render a licence 
liable to summary cancellation and further that 
provision should be made for levying a penalty m 
cases where a licensee can lie proved to have re- 
peatedly caused serious interference It is also eug 
gested that for purposes of meeting cases where 
persons set up ana use unlicensed receiving stations 
statutory powers should be obtained similar to those 
already possessed by the Customs and Excise Depart 
ment in connexion with the licences they control so 
as to place the Postmaster General m a positira 
(a) to call upon suspected persons to fill m a form 
of declaration showing whether they are liable to a 
licence fee or not and (fil to accept a compromise 
fine in the case of a minor default as an alternative 
to prosecution 

Having regard to the existing agreement between 
the Poet Office and the British Broadcasting Company 
the Committee recognises that it would not be possible 
for the Postmaster General to introduce any change 
in the present scheme whereby the rights of the 
Company would be adversely affected except as a 
matter of negotiation between the parties thereto 
It is of opinion that the immediate adoption of its 
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recommendations as a wnoie wouia entail certain 
adverse effects on the British Broadcasting Company 
and its constituent members In consequence the 
Committee suggests that if its recommendations are 
earned out forthwith the proportion of the licence 
fee to be paid to the Company should be increased 
from 5 to 7 s fxf per licence subject to the applica 
tion of the sliding sc ale already referred to this 7 1 6 d 
rate to take effect from November 1 1922 when 

broadcast receiving licences were introduced It is 
further recommended that the penod of the Com 
pany s revised licence should be extended for two 
years beyond the ongmal term » e to janunry 1 
1927 It is proposed that m return for these con 
ces 10ns the Comp my on its part shall agree (a) to 
the immediate application of the scheme recom 
mended (l ) to the revision of its articles of associa 
tion in order to provide (1) for dealers and retailers 
of wireless apporitus to obtnn at least one 1 1 
share in the Company (2) for members of the public 
to take up sh ires if and when fresh issue of t apital 
is made md (3) for securing adequate representation 
on the Board hv the new numlierslup and (c) to 
the abolition of the deposit of 50 1 now required from 
members 

Mr J C VV lleith (the Ccncral Manager of the 
British Broadcasting Company) a member of the 
Committee makes a rescrv ition as to the conditions 
proposed in relation to the issue of uniform licences 
and as to the general application of the scheme 
recommended he is of opinion that under the pro 
posed scheme the interests of the British manu 
facturers will not lie sufficiently safeguar led 

On the technical side the ( ommittee makes certain 
important rccommen 1 itions as to wavelengths 
and the hours during which broulcastmg services 
may be provided It considers tint arrangements 
should be mide for the greatest possible extension 
of the existing broadcast ban 1 of wave lengths 
(350 to 423 metres) prcferablv by the illot ition of 
a band from 301 to 500 metres ex< lu ling 420 to 460 
mttres and that all possible steps should be tiken 
to piotect the bind alloc ited to broulcastmg from 
interference l v other services The Committee 
further suggests thit the pres< nt restrictions on the 
hours of broadcasting should be removed so that 
additional broadcasting facilities might be provided 
These changes it is considered can be readily intro 
duced without detriment to the other interests which 
have to he considered 

In relation to the broadcasting programmes the 
Committee slates that the British Broadcasting 
Company has achieved a large measure of success in 
gauging the public taste and providing programmes 
and suggests that there should be a gradual extension 
of broadcasting of news under proper safeguards 
it is also urged that more latitude should be given 
to the broadcasting of special events without regard 
to hours bin illy the Committee places on record 
its conviction that the Postmaster General Bhould 
remain the final arbiter when any question is raised 
as to what kind of m itter may or may not be broad 
casted 

Contemporaneously with the issue to the public 
of the Report of the Broadcasting Committee a 
statement was sent to the Press by the Post Office 
therein it is announced that the Postmaster General 
feels that it w not possible for the scheme recom 
mended by the Committee to be brought fullv into 
operation immediately but with the view of the 
continuance of the broadcasting services he has 
agreed with the Company to the introduction of a 
constructors licence at a fee of is* for a limited 
penod— the licensee must in such cases give an 
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unaercamng mar m constructing ms apparatus, 
he will not knowingly use parts manufactured else 
where than in Great Bntain or Northern Ireland 
burther with the view of meeting the case of the 
200 000 persons who are supposed to be in possession 
of unlicensed receiving apparatus it is proposed to 
issue a special intenm licence at a fee of 15s also 
covering present apparatus whether home made or 
purchased and irrespective of its place of manu 
lacture provided that this licence is taken out before 
October 15 In such cases no charge will be made 
for past usage nor will proceedings be instituted for 
the failure to comply with the law The issue of 
the constructors and the interim licences will be 
continued until December 31 1924 and subject to 
sanction by the House of Commoi s the Postmaster 
General agrees to pay 12s 6 d and 7s 6 d out of the 
15s and io* broadcasting licences respectively to 
the British Broadcasting Company ihe decision 
of the Postmaster General to raise the licence fee 
to the home constructor has come as a real disappoint 
ment to i very large number of them to many of 
this class of listener the increase of the fee from 10s 
to 15s makes all the difference whether they can 
possess a licensed station of their own or do without 
one altogether 

An agreement has also been come to between the 
Post Office and the British Broadcasting Company 
for the mo hfication of the articles of association of 
the Company on the lines recommended by the 
Committee The licence now held bv the Company 
will be prolonged on suitable conditions to tho end 
of 1926 provided that the Company gives 1 sitis 
factory service and is willing to erect additional 
st itions should the Postmaster General require this 
to be done it is given what is virtually 1 monopoly 
during the unexpire l period of the ongmal agreement 
However the rights of the Postmaster Gener il are 
reserve 1 in ccrta t cm umstances from and after 
December 31 1924 there if ter not only nny be 
in appropriate cases license other organisations 
but he may also give them an idequate share of the 
revenue ansing from new licences lhe Postmaster 
General may further (without regard to geographical 
area) license other services without withdrawing 
any part of the licence fees to which the Company 
m ly l* entitled 

It is announced also that the Postmaster General 
proposes at an early date to appoint an Advisory 
Board as recommended by the Committee to assist 
him in all important questions relating to broadcast 
mg Presu mabl v this Board will be a statutory body 
whatever mav be the sources from which Its member 
ship is driwn it is to be hoped that every care will 
be taken to avoid the creation of the inefficient type 
of Board so strongly condemned and justlv so by 
Sir Henry Norman in the special paragraph con 
tnbuted to the Report by him 

The action taken by the Postmaster General on 
the Report of the Broadcasting Committee brings 
to a close the deadlock which has now for some 
months existed between the Post Office and the British 
Broadcasting Company It is somewhat unfortunate 
that the restoration of peace between the parties 
to the ongmal agreement has been purchased at tie 
expense of a class the home constructors who are 
deserving of greater consideration than they are 
about to receive It is not at all improbable that 
the course of events may cause both the Postmaster* 
General and the British Broadcasting Company to 
regret that the recommendations of the Broad 
casting Committee in relation to the introduction of 
one uniform broadcast licence have not been at once 
put into force 
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Pioneers of 

T'HE relationship of scientifically trained experts 
1 to the actual work of the world is much closer 
than at first sight would appear The introduction 
of bronze and iron into the daily hie of our ancestors 
marked the initiation of epochs of an importance to 
civilisation only secondary to the advent of fire 
Metals were prepared from their ores and worked into 
beautiful and useful forms thousands of years before 
science as now understood existed So far as we 
know the necessarv knowledge and skill must have 
been arrived at by a process of trial and error or 
m other words by the method of experiment and 
observation There have been from tune to time 
revivals during which the arts and crafts made great 
steps forward These steps must necessarily have 
resulted from the revival in individual workers of the 
dormant interest and belief in experiment and observa 
tion no doubt stimulated by tne generally increased 
activity of thought m the times m which they lived 
The material progress of the past has invariably been 
due to observation of the actual phenomena leading 
to experiment on and observation of the effect of 
changed conditions on these phenomena observa 
tion followed bv thought leading to experiment 
followed in turn by further thought 
While the vast majority of our fellow men have had 
neither the desire nor the capacity for experiment and 
observation it is impossible to avoid the conclusion 
that there have been from the start of the human 
race individuals of this type to whom civilisation on 
its material side has owed practically everything 
Of the equally important element of thought which 
must follow observations if these are to lead to 

C tical achievements much might be said While 
ght must be critical in the broadest sense it must 
also be constructive In the true pioneer it must 
if need be override the purely negative function of 
criticism for without courage and enthusiasm m 
facing the unknown no real pioneering work can be 

AlMnot of an addroa dal mod by Sir Ceo (a Be Iby on Sep amber i 
at the open nf of tho new Metallurgical Department of be l n ver y of 
Mancbeater 


Metallurgy 1 

done This type of constructive thought in its 
higher development is one of the rarest of Intellectual 

qualities 

The pioneers among the early workers in metals 
must like their more modem successors have pos 
sessed some strains of this great quality this instinct 
which makes for progress Here also we find that 
there has been absolute continuity m the evolution 
of workers in metals from our prehistoric ancestors 
down to the designers of this laboratory which in 
itself is a visible expression of the latest thought and 
practice in the production and manipulation of metals 
One of the laboratories here is i amed after Henry Cort 
in memory of his epoch making work on the manu 
facture of malleable iron in Great Britain one hundred 
and forty years ago This may be gladly accepted as 
an admirable illustration of the point that the qualities 
which make for progress are deep down in the very 
nature of the individual pioneer who in many cases 
owes little or nothing to the systematic knowledge of 
science In Cort s case he knew the primary object of 
the free exposure of molten cast iron nch m carbon 
to a moderately oxidising atmosphere in which the 
carbon was burned away but it is improbable that he 
had any theoretical idea as to how the fibrous texture 
of the resulting iron was produced By trial and 
error he definitely ascertained the conditions of 
atmosphere of temperature and of working at each 
stage which would attain the desired result and this 
knowledge he was able to translate into a workable 
process on a large manufacturing scale 

While an exact knowledge of scientific laws and 
methods is a tool which must tie placed in the hands 
of the future workers in and directors of the metal 
industries the material on which this tool is to be 
employed must be their own close and personal 
observation of facts and phenomena and tame must 
be unsparingly devoted to tho acquirement of this 
habit until it becomes instinctive ana automatic Let 
us not forget that in spite of our wide knowledge of 
scientific laws and phenomena the skilled craftsman 
may still be our model in this type of observation 


American Genetical an 
'T'HE great amount of valuable research being 
A accomplished in biology genetics and botany 
by the investigators of the Carnegie Institution of 
Washington is shown by the reports from the Depart 
mental of Genetics and Botany m the Year Book for 
1922 of the Institution Reports are included not 
only of the experimental work at the Station for 
Experimental Evolution near New York the Desert 
Botanical Laboratory at Tucson Arizona and the 
Coastal Laboratory at Carmel California but also 
from men holding chairs in various American uni 
versifies and from travel experiments m regions so 
far afield as South Africa and Australia Only a few 
of the many lines of research of which this Year Book 
contains reports of progress can even be mentioned 
u a short review 

We may mention Prof W E Castle s continued 
studies on inheritance in mice rats and rabbits in 
which the linkage relations between groups of char 
acters are being worked out on a basis similar to the 
Drosophila experiments and the further mvestiga 
tuns of Prof T H Morgan and his collaborators on 
the constitution of the germ plasm m that httle fly 
Prof C A Kofoid reports the discovery of amoebae 
in connexion with such diseases as arthritis deformans 
tin bone manow) and Hodgkins disease (jn lymph 
MO 28I5 VOL I 12 ] 


1 Botanical Research 

glands) and has also investigate 1 various intestinal 
parasites Mr Albert Mann continues a mono 
graphic study of North American diatoms 

The work under the direction of Dr C B Daven 
port includes many diverse fields of activity in 
genetics eugenics and animal behaviour Co 
operative breeding with mice and dogs the study 
by Dr Banta of intersexes and eyeless variations in 
parthenogenetic Cladocera the continued expert 
ments of Dr Riddle on the metabolism of sex and 
other problems in pigeons the investigations of 
Messrs Blakeslee Belling and others on variations 
and chromosome relations in Datura some of which 
parallel conditions discovered in CBnothera a decade 
ago pedigrees of anstogemc and cacogenic families 
— these are but a few of the activities of this 
laboratory 

In botany the report of Dr D T MacDougal from 
the Desert and Coastal Laboratories is mainly con 
ceroed with physiological and ecological problems 
The continued investigations of Dr H A Spoehr and 
others on photosynthesis and other processes in the 
leaf have established a quantitative relation between 
photosynthesis and respiration Dr MacDougal con 
twues the study of various problems of hydration 
and permeability in the plant cell including the use 
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of a type of artificial cell The dendrograph u also 
applied further in the study of the growth of trees 
and minute changes in the volume of the trunk 
Ihe ecological work includes a study by Dr Forrest 
Shrove of the factors influencing the altitudinal dis 
tnbution of vegetation m Ansona various observa 
tions by Dr W S Cooper on the strand vegetation of 
the Californian coast and on the endemic conifers of 
the Monterey peninsula Dr W A Cannon reports 


an atmometer experiment to test the ev a por a t i ng 
power of the air in the Karroo and other parts of 
South Africa and a study of the transpiring power 
of various Karroo plants including species of Aloe 
Gastena Cotyledon and Protea A si m il ar senes 
of observations on Welwitschia near Swakopmund 
shows that its transpiring power is very low Full 
reports of many of these lines of research are either in 
preparation or will be published later R R G 


The Mechanic* of a Cyclone 1 


A NOTEWORTHY attack is made by Dr V H 
Ryd in the paper referred to below on the 
problem of the circulation of the air in a cyclone the 
source of the energy necessary for its maintenance 
and the disposal of the rising air The cyclone con 
sidered is necessarily ideal with circular isobars 
the pressure at any distance from the centre being 
determined by an arbitrary formula which gives good 
results for the lody of the cyclone but causes a dis 
continuity at the boundary 

The first part of the paper entitled Preliminaries 
leads to a senes of fundamental differential equations 
which cannot be integrated and in the second part 
a graphical method of solution is developed by which 
the air paths appropnate to the pressure distribution 
are constructed This method is next applied to the 
more important case in which a uniform pressure 
gradient is superposed on the onginal circular isobars 
The results are shown both as actual paths of air 
particles and as a synchronous representation of 
actual wind such as we see in a daily weather chart 
In both cases the presentation appears to be in good 
agreement with Nature From the air paths so con 
structed it is easy to compute the variation of the 
surface area occupied by any given mass of air and 
consequently the regions of rising and falling air 
This is done for the surface in Fig 33 which is re 
produced here (Pig 1 ) The figures represent the per 
centage value by which the area changes in an hour the 
broken lines referring to contractions (« « rising air) 
and the full lineB to dilatations The region of falling 
air in the north west quadrant is of great interest 
and receives an important verification with which the 
author was apparently not acquainted in a chart 
showing the distribution of weather with reference to 
the centre of a depression which crossed Fngland m 
November 1915 (A E M Geddes in Q J R Meteor 
Soc 43 1917 p 13) 

The third part of the paper applies the results so 
obtained to the construction of a picture of the mechan 
ism of travelling cyclones supported by an actual 
numerical example The ordinary temperature dis 
tnbution results at great heights m a system of open 
nearly parallel isobars corresponding with winds of 
great velocity at the cirrus level this is termed the 
stationary system and from the nature of its origin 
it extends with decreasing intensity nearly to ground 
level Hence a travelling cyclone can be divided 
into four parts namely the ground stratum the 
lower stratum of the nee atmosphere in which the 
velocity of the wind arising from the stationary 
system is less than the speed of the cyclone the 
central part of the cyclone m which these two are 
equal and the higher stratum in which the velocity 
of the wind from the stationary system is the greater 
The resulting pressure distributions wind velocities 
and vertical motions in these layers are studied and 
combined in a description of the circulation of the air 

tebUuttasKindet Dandn MttMnfeffck* Imtitiit HwMrinturNr 
5 MjtB nmln gfa l Probtan. 1 Itarslllaf Cydoow By V H Ryd 
PpW4«t4 (Kj«btah>vn C t C <W i W ) 
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The conclusion is that the air which is thrust up in 
the portion of the cyclone with negative coefficients 
cannot escape until it reaches the highest stratum 
referred to above in this stratum it is earned for 
ward out of the system The same conclusion applies 
to the descending air which is sucked from the 
higher stratum to the ground level Hence the 
stationary system provides the energy of the 
cyclone and the author considers that in most cases 
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the decay of an Atlantic cyclone is due to the dying 
out or disturbance of the stationary pressure field — a 
conclusion which requires further elucidation In the 
last chapter attention is briefly directed to the agree 
ment of these theoretical results with actual observa 
tions of the direction and speed of cyclones and the 
vertical and horizontal distribution of temperature 
including the existence of a cold front which is 
thus shown to be a consequence and not a cause of 
the formation of a cyclone 
Ihe paper is highly mathematical in treatment 
this is of course necessary in a scientific account of 
new work but it is unfortunate as being likely to 
deter the reader without a high mathematical equip 
ment although actually much of it can be read 
without mathematics In view of the great interest 
at present taken in the polar front theory of 
cyclones and the importance of this vindication of 
the older view it is to be hoped that the author will 
shortly present us with a more popular account 
including more illustrations from Nature It would 
have been better to have avoided attaching two 
different meanings to the symbol R even though no 
confusion is caused thereby 
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University and Educational Intelligence 

Aberdeen — The following sural* tents have been 
appointed Anatomy Mr A I yell forestry Mr 
E V Latng mathematics Mr J T Lawrence 
natural philosophy Mr H D Griffith pathology 
Mr J F Davidson physiology Mr J Piddes 
surgery Mr W Anderson 

Cahbiudcf — Of the additional annual grant of 
30000/ from the University Grants Committee 
announced by the Vice Chancellor in his annual 
address to the University a sum of 4000 / annually 
from the total is ear marked for the next ten years 
for the Women s Colleges 


University took place in the Hall of the University 
Library St Andrews on Friday October 5 at 4 r m 


Speaking at a pnze distribution ceremony at the 
Maharajah of Kasimbazar s Polytechnic Institute the 
new Vice Chancellor of the University of Calcutta 
bldised Capt Petavei s scheme (described in Naturl 
of August 26 1922 p 298) for establishing in Bengal 
co operative educational colonies in which pupils 
would spend a considerable part of their tune m 
remunerative employment on farms and in work 
shops Boys following the school and college courses 
as they are now resemble he remarked a flock of 
sheep rushing over a precipice — referring to the 
notorious overcrowding of the occupations for which 
alone those courses afford a suitable preparation 
The scheme however notwithstanding its endorse 
ment by the former Vice Chancellor and many other 
Calcutta notables still hangs fire for want apparently 
of the funds necessary for making a start 

The foundation stone of the first of the permanent 
buildings of the University of Western Australia 
waS laid on September 1 by the Premier of the State 
Sir James Mitchell This building which is being 
erected for the natural science lecture rooms ana 
laboratories is placed on rising ground overlooking 
MeWSUe Water on the Swan River The southern 
aspect of the building and its general design will give 
every facility for microscope work It is proposed 
to proceed next with the transfer of the departments 
of chemistry physics and agriculture before removing 
the arts faculty and the administrative sections 
from the present temporary buildings in the centre 
of Perth city The engineering school is already 
on the permanent site having been m 1914 m the 
Crawley Mansion House on the transfer of the estate 
to the University by the Government of Western 
Australia 

Progress in home economics education during the 
years 1920 22 is described in Bulletin No 6 of 1923 
of the United States Bureau of Education A 
general demand for retrenchment in school expenditure 
to proposals In many parts of the country for 
eliminating home economics as well as music art 
industrial arts and agriculture from school curricula 
but a reaction speedily ensued accompanied by a 
nyrjw d stimulation of local interest in the teaching 
of these subjects Meanwhile the campaign for 
Monomy had unproved the teaching of such subjects 
as cookery through necessity tingtfie use of simpler 
and less expensive methods and extreme care In regard 
to the quality of the resulting products One or the 
most ad m i r able modifications of home economics 
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courses was the devotion of increased tune and 
attention to training young women m child care and 
welfare This training has been hnked with the food 
courses m high schools through individual pupils being 
made responsible in the later stages of their work for 
the nutritional condition of some younger child The 
food courses have themselves been markedly changed 
cooking processes receiving less and nutrition and 
dietetics greater emphasis than formerly 

Recent awards of Industrial B irsanes and Over 
seas Science Research Scholarships by the Royal 
Commission for the Exhibition of 1851 are as follows 
The names of the nominating institutions are m 
brackets Industr al Bursaries J M lodd (Lm 
versity of Edinburgh) W McCartney (Henot Watt 
College Edinburgh) G B Hamilton and D Murray 
(Umversitj of Glasgow) G G honest (Lmversity of 
St Andrews) T Fthendge (University of Birmmg 
ham) A G Oates (University of Bristol) b Alien 
(Imversitv of Ieeds) W B Noddmgs and F R 
Kmght (University of tiverpool) C Lmdlev (Uni 
versity of Sheffield) I h Ridley (University of 
Durham Armstrong College) J S Wilson (Urn 
versity College Nottingham) J F Smith J M 
Radcliffe an 1 WAP Fisher (University of Cam 
bndge) P C T n gland (University of I ondon 
King s College) W T J Budgen (1 niversity of 
I ondon East London College) A Taffel (Uni 
versity of London l mveraitv College) G A 
Bonny man (Imperial College of Science and Tech 
nology) J K Rowlands (University College of North 
Wales Bangor) A R Brown (University College of 
South Wales and Monmouthshire Cardiff) O G 
Evans (University College of Swansea) A Goffey 
R T L Tncker and C R Smith (University of 
Manchester) Science Re torch Scholarships J F 
Lehmann Physics (University of Alberta) I R 
McHaffie Physical Chemistry (University of Mam 


of New Zealand) L H Martin Physics (University 
of Melbourne) F Lions Organic Chemistry (Uni 
versity of Sydney) 


Societies and Academies 


Academy of Science* September 17 — Vt Joseph 
Boussmesq in the chair — Tlio president announced 
the death of M ] Violle — P Villard The true colour 
of clouds It is generally admitted that the true 
colour of clouds is white and that the colour effects 
observed are due to the coloured rays of the sun at 
sunrise and sunset From the results of twenty 
years observations the author believes that this is 
not always the case and that clouds may possess a 
colour of their own not necessarily white although 
illuminated with pure white light Variations of 
colour have been noted during the disappearance and 
re formation of light cumulus clouds — P Sergesco 
The distribution of the characteristic values of the 
nuclei of Marty N(* y)- A(x)K(x y) — Antoine 
Zygmund The Riemann theory of trigonometrical 
senes -—Georges J Rdmoundot A property of 
elimination and algebroui functions — O M Tmo 
The passage from the theory of the fundamental 
Fredholm functions to that of the fundamental 
Schmidt functions — Seme Bernstein The mathe 
matical demonstration of Mendel a law of heredity — 
A Petot A characteristic difference between the 
modes of action of front and back brakes It Is 
shown that there is a fundamental difference between 
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the action of front and back braking on a motor-car 
The latter arrests only the motion of translation 
of the car in the former the brake also affects 
the cars movement of rotation round the vertical 
— L J Simon and M Prftrejacque The action 
of dimethyl sulphate on salicylic acid methyl sali- 
cylate <md methoxysahcylic acid Sulphonation and 
methylation In the absence of water methyl 
sulphate and salicylic react giving three substances 
t ,H,(OH)(CO i CH,)bO,H C 4 H,(OH)(CO i CH 1 )SO,CH, 1 
and C.H 1 (OCH t )(CO i CH i )SO,H The tnmethyl aul 
phonated derivative is not produced — Ch Courtot 
and A Dondelinger Some new secondary bases of 
the mdene senes — Paul Dumanois A method of 
air drying A scheme for preventing the moisture in 
nr reachmg absolute alcohol or petrol stored in bulk 
— F Vincent 1 he aspergillomvcosis of bees — 
R Herpin Ethology and development of Nsreu 
caudata 

Sydney 


Royal Society of New South Wales, August i — 
Mr R H Cambage president in the chair — S Dodd 
Cancer of the ear of sheep a contnbution to the 
knowledge of chronic irritation as a secondary factor 
in the causation of cancer in the lower animals 
Cancer of the ear is rather common in sheep in 
Australia Lars from 47 sheep so affected were 
examined microscopically 32 were found to be 
definitely cpitheliomatous 9 showed a condition 
of chronic inflammation only and 6 were m a pre 
cancerous stage An affected sheep received alive 
was kept under observation five months later the 
middle cervical gland showed signs of enlargement 
Six months after receipt the sheep was killed and the 
autopsy showed practically the whole of the ear to 
be carcinomatous The facts presented support the 
view that a chronic irritation naturally occurring, 
may lead to cancer in the lower animals — L S Cash 
and C I< Fawsitt The estimation of cineol m 
essential oils by the Cocking process The method 
consists in mixing the oil with 0 cresol m certain 
fixed proportions and finding the 1 reeling point of 
the mixture The method is more easily earned out 
than any of the other methods usually employed for 
estimating cineol The results are at least as accurate 
as those obtained in other ways and the accuracy can 
be increased by taking into consideration the density 
of the oil — H J Hynes Investigations by the late 
C O Hamblin into the Helminth os ponum disease 
of wheat Pathogenicity tests indicated that the 
strain of Helminthosponum isolated from Marshall's 
No 3 wheat at Cowra m November 1920 is a true 
parasite of the wheat plant capable of causing a 
Foot Rot condition and also lesions on the leaves 
Seed from diseased plants when sown gave rise to 
healthy plants The Foot Rot condition was 
observed at Cowra in 1921 on 150 different wheat 
varieties Spores of Helminthosponum were found 
on Slav rye skinless barley Hordeum murtnum, 
Bromus iismn B sttnhs, and spear grass 
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Scientific Papers and Books 

Of making many books there is no end and 
much study is a weariness of the flesh 

O NF of the problems which scientific investigators 
have to face is that of the great mass of literature 
with which they arc supposed to make themselves 
familiar before they proceed along the road in which 
their interests lie It is almost impossible m these 
days to keep in touch with everything published even 
in a single department of science, by all the scientific 
societies and institutions of the world and the result 
is that the announcement of an interesting observa 
tion or experiment is frequently followed by a claim 
for priority from another worker in the same field 
Creative work of the first order is of course very 
rarely anticipated in this way but determinations of 
properties measurements of values observations of 
structuris records of particular effects and so on, 
are often duplicated and sometimes lead to discussions 
into which unworthy imputations arc introduced 
Such publications os the Intemationil Catalogue of 
Suintifi Literature and the Roy al Society Catalogue 
are useful as guidance to what has been published on 
vanous subjects or by different workers and several 
scientific societies publish tollections of abstracts 
periodically wlult the excellent Subject Index to 
Pcnoduals issued by the Iilriry Vssouation pro 
sides 1 means of reidy reference to the titles of many 
pipers worth attention These and similar aids ran 
not lie neglected by investigators engage! in original 
sutntifie work unless they arc indifferent to what 
has been done or is being done by others in the same 
field It is said that 1 government official who had 
I cen largely responsible for sicunn„ 1 grant for the 
International Cat ilogue of Scientifi I itciature once 
asked a distinguished man of scicn e whether the 
( italoguc was veiy useful ind was astonished at the 
ri ply I do not know because I h ive never used it 
lew people engaged in research ire however, s j 
cnginal thit they tan afford to take this n k for 
like wise inventors thiv realise that unless they know 
what has already l>een produced they may waste 
much valuable time in doing something fer which no 
ilum for originality can afterwards be substantiated 
The numerous original papers which reach Nature 
office every week m publications of societies and as 
separate reprints afford us an idea of the difficulty 
in which every scientific investigator must find him- 
self We cannot attempt to do more than mention 
a few points of prune importance or wide interest 
selected from these papers, for merely to give the 
titles of them all would occupy several pages every 
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week Every paper received is, however, sent to a 
contributor familiar with the general subject and not 
likely, therefore, to overlook anything of outstanding 
importance Our columns of Research Items, and 
short articles which follow them, represent the result 
of such eclectic surveys of a body of literature which 
increases in volume every week, and from which 
limitations of space permit only a few specific points 
to be described Nothing more can be reasonably 
expected in a general scientific newspaper such as 
Natukl, the main appeal of which is to the scientific 
woild as a whole and not to a specialised section of it 
It is even more difficult to decide how to deal with 
the great mass of scientific books now published than 
it is with papers Within the past four weeks, for 
example, we have received no less than 150 volumes 
almost all of which hate distinct characteristics and 
many of which ment extended notice, on account 
either of the positions of the authors or the interest 
of the suhjects It is obviously impossible, however, 
for us to review more than a fraction of these volumes 
without destroying the balance and the character of 
our columns Our monthlv list of Recent Scientific 
and Technical Books includes bibliographic details of 
every book received as well as of others, and this 
should serve as general guidance to the various works 
being issued on scientific subjects By publishing 
all these titles we are able to do for books what it 
is impossible to undertake for single papers or memoirs 
As regards reviews, experience shows that those of 
the essay type, which deal with the subjects of the 
books broadly and descriptively are most widely read, 
and therefore serve the best purposes of both author 
and publisher Summaries of the contents of the 
various chapters of a book, with comments upon them, 
are more appropriate m prospectuses and advertise- 
ments than in the columns of a journal which aims 
at interesting its readers in the progress of science 
generally, and not alone m the special portion of the 
fitld in which they are themselves working A review 
should, however, be a judgment as well as a desenp 
tion , for readers are guided by it in their decision 
whether to add the book to their libraries or not 
Differences of temperament arc sometimes responsible 
for the same volume being praised by one reviewer 
and condemned by another of equal authority Some 
reviewers are always kind, while others are always 
critical, looking for faults rather than for points worthy 
of commendation To this class belonged the reviewer 
who concluded his notice with the words “ We have 
not found any mistakes, but no doubt there are some " 
If a book contains a large number of errors, probably 
the best plan is to neglect it altogether We prefer 
not to print lists of such errors, but to send them 
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to the author or publisher, who u always grateful to 
know of necessary corrections of this kind 
The authors who are never satisfied with the treat- 
ment which their works receive are those who evolve 
elaborate theories, or assert new principles, without 
sufficient knowledge to understand how untenable 
their views are If their works are not noticed, authors 
of this type nourish the grievance that there is a 
conspiracy of the scientific world against them It is 
useless to publish a short notice stating that the work 
has no scientific value or is fundamentally unsound 
What such authors expect are discussions m detail 
of the points thev raise, though no one else would be 
likely to be interested m such discussions 
From our point of view, the size of a book affords 
no standard of the space which may appropriately 
be given to it Interest of the subject and distinc- 
tion of the author are the chief claims to attention 
A slender volume may thus be more worthy of extended 
notice m the form of an essay review than one of a 
thousand or more pages With the best mtention m 
the world, however, space cannot be found for adequate 
notice of all such works now published Necessity, 
and not inclination, determines what can be dealt with 
in this way, and from the rest it is only possible to 
select some for notice in our Bookshelf columns What 
we particularly desire authors and publishers to under- 
stand is that the sending of a book for review creates 
no obligation to publish a notice of it All that we 
can undertake is to examine the book and to send it 
to a reviewer with an invitation to contribute a review 
of a prescribed length, or to include it in a parcel of 
books with a request to select a few of thr best for 
notice The rest appear only m our monthly lists 
Lven with these limitations, the congestion of 
reviews and minor notices is always severe, and we 
are never able to outrun the flood of literature which 
continually threatens to overwhelm us It would be 
easy to publish every week an equal number of reviews 
and other notices to that included in the present 
issue, and yet not exhaust the pile of books which 
ment consideration Critical minds may deplore this 
abundance of printed pages, but to us it seems that 
most of the books have some original characteristics 
of style, substance or treatment, and we must confess 
to a feeling of sympathetic regret for the authors whose 
works have often to be dismissed somewhat summarily, 
purely on account of considerations of space They 
should be as grateful as we are that leading workers 
in all branches of science are willing to examine books 
carefully, and to make some of the volumes subjects 
of such interesting and useful notices as those which 
continually appear m the columns of Natuke, and are 
represented by the reviews included m the present issue 
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The Scope of Science. 

The Domain of Natural Science the Gifford Lectures 
delivered in the University of Aberdeen in 1931 and 
1933 By Prof E W Hobson Pp xvi+510 
(Cambridge At the University Press 1933 ) 
21s net 

D R HOBSON S important book falls mto thrct 
mam divisions the first consists of four lectures 
and describes his general philosophical position, or 
rather, as he would prefer us to say his view of the 
nature of science and its relation to philosophy the 
second, being m fact the bulk of the book comprises 
fourteen chapters giving a survey of the development 
of scientific thought m all its mam branches from 
mathematics to biology , the third which is a sort of 
epilogue, brings the book within the terms of the 
Gifford Trust and deals with the limits of nitural 
science and religion this is the last two chapters 
We will say a few words about each m turn 
Dr Hobson s general view of the nature of science 
agrees with that of Mach and Karl Pearson He 
explains it < arcfully and frequently, and arranges the 
mam substance of the lectures so that they depend on 
this thesis and illustrate it In this view a scientific 
theory is a conceptual scheme, designed hy the 
synthetic activity of the mind working with the data 
of perception for the purpose of representing particular 
classes of sequences and regularities m our percepts 
It has nothing to say as to the reality, or non reality 
of anything behind phenomena, nothing as to efficient 
or final causes It is an intellectual shorthand enabling 
mankind to deal more and more economically and 
effectively with the facts of perception which crowd 
in upon us 

Dr Hobson is very careful to remmd us of the 
implications of this point of view at every tum in his 
argument, and it is especially congenial to his own 
mathematical mmd For this reason he has been able 
to give us an exposition of the doctnne quite un 
exampled m England, if not abroad Mathematics 
obviously illustrate the thesis best, and he shows us 
e g , how m dynamics the failure sharply to distinguish 
the conceptual statement of scientific laws and theories 
from statements as to percepts has obscured the true 
nature of science We can speak and think clearly 
about a conceptual body moving m conceptual space 
according to definite numerical specifications, whereas 
there is no meaning in the assertion that a body moves 
uniformly in a straight line in physical space In the 
same way Dr Hobson quite rightly treats Einstein s 
theory of relativity as a conceptual correction of the 
Newtonian conception not as a revolution and, above 
all, not as a new philosophy 
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It was certainly a happy thought on the part of the 
lecturer to tum his general argument mto a sort of 
generalised history of science, and a happy liberality 
on the part of the Gifford Trustees which enabled them 
to include it within the comers of their scheme. 
Histones of science are much m the air just now, and 
we are constantly seeing small popular books issued 
on some aspect of the subject, generally biographical 
Here we have a survey by a master of the fundamental 
science of all who lias for years interested himself m 
general scientific development and applies an acute, 
impartial and cautious mmd to a statement and an 
estimate of all the leading theones, especially the more 
recent in physics cosmology and biology It is a 
most rareful and substantial work which will be of the 
greatest service to future toilers in the same field 
Tor between the popular histones and the specialist 
tnd the philosophical — of which this is an eminent 
example— there is still a gap waiting to be filled by a 
concrete lively up to date survey such as Mrs Fisher 
ittempted m the seventies and eighties 

Dr Hobson s survey requires careful reading as it 
has arisen from careful and thorough thinking and 
wnting He passes from weighing and delimiting the 
dotermimst physical schemes of science to a similar 
compmson and cstimitc of dynamical theories From 
this to a discussion of the conservation of matter and 
energy a sphere whit h gives him scope for penetrating 
application of his general theory What is to be under 
stood by the statement that matter can be neither 
created nor destroyed ? If we mean a substratum 
substance itself, not identified with any physical pro 
pertics but the bearer of them we remove our principle 
from all possibility of verification and make it a bare 
philosophical assertion with no direct relation to the 
world of percepts outside the domam of natural 
science 

This discussion is followed by a full account of the 
recent electrical theones of the nature of matter and 
of the vanous manifestations of ridio activity Two 
chapters discuss cosmical theories and Linstein , four, 
biology in general the living organism heredity, and 
the evolution of species In all, the same balanced 
judgment is mam tamed with the same readiness to 
keep and inculcate an open mmd towards the indefinite 
expansion of scientific truth Thus, while not accepting 
the adequacy of any determinist scheme at our present 
stage of thought, we are not to consider that there are 
any barriers which will prevent “ even larger tracts of 
phenomena from being correlated with deterministic 
descriptive schemes In the realm of life, while 
allowing full force to the contentions of Dnesch and 
the Neo vitalists, he tells us that we must be prepared 
to contemplate as a possibility that the ultimate 
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answer to the question What is the distinction 
between living and non living matter ? will be that 
within the categories of science as here expounded 
there is no final distinction 
One is not surprised to find in the application of 
this thet ry of the nature of science to the question of 
religion or rather of theism in the two concluding 
chapters that Dr Hobson s attitude is frankly com 
pletely and impartially agnostic He examines the 
various forms of theistic belief very briefly and points 
out their difficulties He also — and this is perhaps 
the most valuable part of this section — indicates the 
change which his taken place in the line of defence m 
recent times In pre Kantian times the defenders of 
thcistu theories based them on evidences of design 
on the objective universe I his Dr Hobson dis 
misses with the remark that those who argued from the 
mcchinism cf the world to a Great Mechanic forgot 
that the w itc hmakcr has his maten il supplied ready 
to hand his design c onsists in the id iptation of the 
given maten il to his own idea The Great Mechanic 
of the universe has to supply lus own matcnal and it 
is precisely in understanding the ongm of the matcnal 
itself the life itself that the supreme difficulty lies 
I he more recent arguments fr m design anse from the 
purposive utivitus the mtilechy is Dntsch names it 
of particular organisms not from a general purpose in 
the universe as a whole I he irgun ints which now 
appeal most to mankind ipart from these purposive 
activities of individual hv it g beings are the need of a 
Umvtrsil Ritionil Mind t a justify ind act as a basis 
to the general mtelligil llity f the universe and the 
mini irgumcnt tl it we need the onccption of an 
Idejl Hung to upjlv tit ncti ns of vilue towards 
which muikind is always stming and which he does 
nit find m the humble ngrns of life towards which 
snentif c rese ir h is nst intly pre in„ 1 im This 
litter attitidc dates in it modem pronuntn e frern 
the work f hint On tl c former our author aptly 
quite s fre i Dr Rishdall We cannot understand 
the world f whi h wc Icrm a part e\ tpt upon this 
assumption of a Univcrsil Mmd fir which and in 
which all tint is exists Such is the line of thought 
which presents itself t some if us as the one vbso 
lutely eonvin ing and logic illv urefragalle ir^ument 
for estal fishing the cxistcn e of God 
Here Dr Hobson leives it being content in this part 
of his argument as in the re st to state the rival positions 
which he onsidirs either thit science has not yet 
conquered or that do not properly belong to science 
at all Por lus own view of science as a man made 
scheme bringing together dinfying and co ordinating 
our percepts for our own convenience of thinking and 
apply mg our thought to action a purely human 
NO. 2816 VOL. 112] 


synthesis is quite sufficient The perceptual domain 
is such that whole tracts of it and processes in it, 
are capable of description by rational schemes, and 
these schemes are so far justified by successes m the 
past that we can see no hmit to their extension m the 
future on the same lmes These fines are truthful 
observation the simplest hypothesis which co ordinates 
the facts and verification by a subsequent return to 
Nature The progress which man has made m framing 
such schemes so far surpasses what he has achieved 
either m ordenng his surroundings or improving his 
own nature that we arc justified m treating it as the 
index of his advance It was the most remarkable 
and permanent achievement of the Greeks Its return 
in the sixteenth century marks the beginning of the 
modem world Its dominance in the present age 
confronts us with our most senous problems and 
inspires us with the strongest source of hope for their 
solution T S Marvin 


A Reconstruction of Polynesian Culture 

The Belief tn Immortality and the H orship of the Dead 
By Sir James G hra/ir Vol 2 The Belief among 
the Polynesians Ip ix + 447 (London Mac 
mdlan and Co I td 193a ) 18s net 

I N Polynesian mythology the god Miui fishing in 
the waste waters cf prmeval chaos hauls up 
the island world at the end of Ins lme It requires no 
less skilful a fisherman to br ng up again the Polynesian 
world of savage life and cust m from the chaos of 
insufficient and scattered dita embedded in travellers 
and missionaries records S r James Frazer by the 
present volume deserves to take his rank beside the 
primeval fishcTS — though his work of rescuing a world 
in dissolution must hive been much less joyous and 
probably more difficult thin thit of the earlier sports 
men lh st whi kn w the immense difficulty of 
extracting truth fr m amateur ethnographic material, 
and of giving it scientific ind literary form will be able 
to appreciate the industrv and genius untamed in 
this latest contnbution ol Sir James lrazer 
There is probably no mere fascinating chapter of 
ethnography than the life and customs of the Poly 
nesian islanders as they were before European con 
tammation 1 he present volume is the best all round 
picture of Polynesian hfe available for here as m his 
other books Sir James Frazer gives more than he 
promises The title indicates that the research will 
be concerned with native beliefs in immortality and 
with the worship of the dead In order not to tear 
the subject out of its context however Sir James 
describes the Polynesian ideas of the next world 
against the background of their religious and magical 
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creeds, and these again he places within the setting of 
tribal life, not forgetting to give us a picture of the 
physical environment 

Thus, m one archipelago after the other, we receive 
a vivid though fleeting vision of the lofty volcanic 
peaks, the forest clad slopes, and the shaded coral 
beaches where clearings, smoke, palm plantations, and 
gabled roofs indicate the sites of villages We are 
then led over the settlements, shown the eager gardeners 
and the skilled fishermen at work, the talented and 
industrious artists carving and decorating various 
objects with their fantastic designs, the indefatigable 
manufacturers weaving mats, shaping and polishing 
stone implements, building canoes, and erecting huge 
houses They are domg all this, in pre European 
times, with the aid of stone implements only, without 
the help of any metal We see the adventurous sailors 
setting out on some distant expedition, whether as a 
semi religious, semi dramatic company of a andermg 
performers in the Society Islands, or as a formidable 
raiding party in Samoa, or as a trading expedition 
from Tonga to Fiji We are shown some of the strange 
and licentious customs of the South Sea Islanders 
where a natural exuberance and a touch of artistry 
redeem them of their cruder features The ceremonial 
and festive life of the islanders, culminating in the 
Areoi performances of the Ouhitians, is recorded here 
in a aery complete manner, and the critical caution 
and constructive talent of Sir James allow us to learn 
all that is genume and true about these institutions of 
which much must, alas, remain for ever a mystery 

It is impossible to summarise briefly this masterly 
account of Polynesian civilisation, giving due con 
sideration to the differences as well as to the similarities 
between its various branches The great uniformity 
of this culture is indeed remarkable in a people scattered 
over a wide area in small and isolated communities 
Linguistically they are so alike that one must speak, 
as Sir James does, of one Polynesian language with 
dialectic varieties In social organisation they show 
a remarkable uniformity in structure, with their 
permanent village communities, with the simple system 
of kinship terms and the institution of social rank, 
hereditary and hedged round with taboos and cere 
monial observances Rank gives also political power 
m a highly developed chieftainship or kingship earned 
almost to deification In economic pursuits they are 
similar, cultivating the same staple plants (taro, sugar 
cane, bread fruit, kava, and palm), and showing the 
same gaps and developments in arts and crafts 

But, for the student, the differences between the 
vanoits Polynesian branches are quite as important 
as their Bimilanties, and the present volume will be 
of special value and interest just because it does not 
NO 2816, VOL. 1 1 2] 


lump all Polynesians together, but gives a senes of 
monographs, on the Maons of New Zealand, on the 
inhabitants of the Tonga archipelago, on the Samoans, 
the Ilcrvey Islanders, the Otahitians, the Marquesans, 
and the Hiwauans 

In each chapter, the local beliefs in immortality 
occupy a dominant position, though always kept in 
proper proportion within the general picture It 
would be useless to summarise each type of Polynesian 
afterworld Like their customs and institutions like 
their decorative art and mythology the paradise of 
these natives is at the same time fantastic and beautiful, 
quaint and romantic Bom of hope and fear and human 
presumption, as all such beliefs are, it is a dream- 
land built up on the pattern of this hfe, improved and 
yet formidable, attractive and yet never really desired 

There is no doubt that the beliefs in human im- 
mortality, together with the fear of the dead and the 
hope of their beneficent intercession in earthly affairs, 
have been among the most important moulding forces 
of human religion The chronicles of these beliefs, 
ranging over the whole world and over all levels of 
civilisation, which Sir James 1 razer is now giving us 
in one volume after the other will rank among the 
most important documents for the study of compara 
tive religion For the present, Sir James, engrossed 
m the quest of the immortality of all the peoples of 
the world, seems to be oblivious of his own in this 
descriptive volume as in the previous one on Australia 
and Melanesia, he wisely resists the temptation to put 
forward brilliant theories and daring hypotheses But 
those who know Sir James s method realise that before 
framing any theory he has to study the facts, to collect 
world wide material, and examine it by the compar- 
ative method Collected With the author s width and 
depth of outlook, with his unnvalled grip of sources, 
and his genius for an all round presentation it is given 
out to scholars, who will thus have before them all the 
facts bearing on this problem of highest importance 
But all anthropologists hope, of course that there will 
come a last and crowning volume in this senes, in which, 
as in the fourth part of his Totemism and Exogamy,” 
Sir James will develop another of his tbeones which 
have so greatly influenced modern humanistic thought 


The Rise of Civilisations 

The Cambridge Annent History Edited by J B 
Bury, Dr S A look, F t Adcock Vol 1 Fgypt 
and Babylonia to 1580 bc Pp xxu + 704 + 13 maps 
(Cambridge At the University Press, 1933 ) 35 s net 

T HE most valuable and scientific part of this work 
is the first sixth of the volume, by Prof Myres, 
which is an elaborate correlation of Tertiary geology, 

Q I 
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climate, conditions of life, and movements of races 
Though the detail might be gleaned elsewhere, the 
realisation of the manner in which each change con- 
ditions others, the presentation of the continuity of 
this pre history, and the living sense of the realities of 
existence, put plainly to the reader the complexities 
of tracing the history of man Such a mass of detail 
cannot be at all a final statement , the knowledge that 
has liecn gleaned in the last fifty years is much too 
fragmentary as yet We can welcome this as a piece 
of courageous charting which will show where the 
blank places lie, and make us realise the value of 
scattered items which may be fitted into place 
Above ill, Prof Myres has the historical sense which 
is needed for success in interpreting the facts of an 
thropology and archaeology His attitude about some 
essential matters mty be noted He accepts fully the 
production of skull form and features by conditions 
of food and life, yet also accepts the racial character 
of skulls The waiting problem is that of the time re 
quired to alter racial ty pes under different conditions , 
this is not touched on here, for the good reason 
that there has been no general study of it as yet, 
although it is at the basis of anthropology He accepts 
the unity of Luropcan and Mediterranean changes of 
level in glacial times , and he takes the longer scale 
of human relation to glacial epochs, as according 
better with evidences from the Nile He regards the 
Moustenan work, of the third glaciation, as having 
been annihilated by the Aurignacian people arriving 
from the *5 W The Solutreans he uccepts as coming 
from the N E steppe, perhaps dens ed directly from 
Acheulcan workers, and flowing across T urope, forming 
the earliest people of Scandinavia, passing down into 
Egypt, and also southward to Susa Thus the unity 
of culture in these regions is accepted The Capsian 
was a ruder stvle, onginating in North Afru a and push 
ing up os far as Belgium, leaving kitchen middens, 
which point to a communal habit The Magdalenian 
people are regarded as only an Atlantic branch of the 
Solutrean in a harsher climate , but the appearance 
of that type of work in Egypt seems to show that it 
was not so local, and would be due to a definite move- 
ment of a people 

Coming to later times, the Highland or Alpine people 
arc postulated as extending over all the mountainous 
region from Armenia to 1 * ranee When we look at 
the various races already pushing about in the world, 
it would be incredible that along two thousand miles 
of unfavourable country one race should persist 
without spreading down into better lands on both 
sides The type is here derived from the food con 
ditions of a forest people who lived mainly on fruits 
and roots The principle of skull type being conditioned 
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by climate and food seems the only explanation of 
the similarity of Alpine people, and we may talk of 
an Alpine type, while by descent the people might 
belong to a dozen different races living m the neighbour 
mg plains This mountain life appears to confer 
dominant qualities on the people, when mixed with 
other races The so called Armenoid is supposed to 
have come from the Asia Minor plateau , but if the 
type depends on mountain life, why should it not 
equally have grown in the Lebanon or North Syna ? 

The supreme value of pottery as archaeological 
evidence is lovingly expounded in two pages, after 
which there is a careful account of the Lake culture, 
the Danube peoples, Anau and Susa, the Mediterranean 
culture, the Beaker folk, the Bronze users, and the 
Ilalstatt age, explained by several original maps 
This work has laid down the first stage of a science, 
by forming a continuous and consistent scheme of 
the whole, by which each fresh detail found will have 
its value as confirming or correcting this framework 
of our conceptions 

The other chapters which deal with the age of 
artistic and written records are sound statements of 
what is now known, and accessible in other works 
The most original parts are on the early Babylonian, 
by Prof Langdon, and on the early Aegean, by Mr 
Wace In a volume so crowded with detail there 
must be many differences of opinion, which it is im- 
possible to note here The treatment of historical 
material m general does not freely sacrifice it to the 
internal consciousness of the German school We 
may note m passing that glass was not an Egyptian 
invention, but was very rarely introduced from some 
outside source dunng thousands of years, before it 
became suddenly very common after the conquest of 
Syna, 1500 bc Glaze was known from the earliest 
prehistonc age in Lgypt, but it is not likely to have 
been invented by that culture The long pnonty of 
Sumer and Elam before the civilisation of Egypt is 
well stated by Prof Langdon 

However much work the writers have put into this 
book, they have been crippled by the editors not 
allowing illustrations The ideal of the publication 
is far too literary Even the age of Acts of Parliament 
needs some matenal representations to understand it, 
and to wnte of times in which the whole evidence is 
matenal, without using any illustration, is dancing 
in fetters It would bc as practicable to wnte of 
palaeontology without a figure of a fossil, or of geometry 
without a diagram The salvation of this work would 
be to issue an explanatory volume of small figures of 
everything named here, and in a second edition put 
in numbered references to the figures 

W M. F P 
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The Genetics of the FowL 

Heredity in Poultry By 'Reginald Crondall Punnett 
Pp xi + a<>4 + 1 a plates (London Macmillan and 
Co , Ltd , 1933 ) iof net 

M ODERN genetics H founded in great measure 
upon the results of experimental breeding 
work with material which, in the opinion of the average 
stock breeder, cannot be regarded as a “ real ” animal 
To him, Drosophila melanogaster, and all that pertains 
thereto, is far too remote to have any bearing upon the 
peculiar problems of the man who raises stock for profit 
He does not understand why Drosophila is umque as 
genetic material The experimental biologist must 
have an animal with few and heteromorphic rhromo 
somes , it must be easily and cheaply kept under 
laboratory conditions , it must exhibit a very varied 
characterisation and it must breed rapidly, producing 
large numbers of offspring m each generation 

It has to be confessed that to the breeder of pedi 
greed stock the geneticist has but little to offer that 
1 an be applied with profit to the art of breeding spcci 
mens of the established breeds— and this is the occupi 
tion of the most successful breeders The breeder 
has drawn up his own standards of excellence, usually 
in absolute ignorance of the scientific principles wluch 
undoubtedly underlie his art, often indeed m direct 
defiance of these principles, and has set himself the 
task of attaining them In many cases he has sue 
eroded, and it may be accepted that the success of the 
makers of the modem breed of domesticated animals 
must have been achieved by methods whuh were 
not violently in discord with the principles of heredity 
which have been disclosed comparatively recently by 
the geneticist But these principles were m operation 
long before the geneticist disiovered them, and it was 
not to be expected that their discovery would result 
in any profound modification of the breeder s practice 
Certainly , the science of genetics can offer to the breeder 
of pedigreed stock the means of interpreting his suc- 
cesses and his failures, but it is to the creator of new 
breeds, to the improver of the old, that it can promise 
most It can offer more to the breeder of highly fertile, 
quickly reproducing stock than to the breeder of cattle 
or sheep 

Moreover, since at the present tune almost the 
entire weight of the modern chromosome theory of 
heredity is earned by the dipteran Drosophila, the 
Bntish geneticist is seeking other suitable experimental 
material The organisation of the National Poultry 
Institute has provided him with a umque opportunity 
of employing the fowl there can be no better material 
for the geneticist working in a research institution, 
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the function of which is to aid the breeder in the solution 
of his problems Research is being more and more 
concentrated in institutes, and above their doors the 
slogan " Knowledge for its own sake ” is not inscribed 
In such institutes it is necessary to use material 
with which the community at large is acquainted, so 
that its co-operation may be secured, and after all, the 
study of the phenomena of inheritance in the fowl is 
equally as thrilling as that which centres around 
Drosophila The geneticist (annot readily aid the 
fancier who is dealing with characters so fine that from 
the point of view of genetics they demand an outlay in 
expenditure and meticulous attention by no means 
commensurate with the theoretical value of the results 
likely to be obtained , but his mterests coincide with 
those of the utility poultry man who is eagerly demand 
ing knowledge of the mode of inheritance of such 
chiractcrs as fecundity, broodiness, egg colour, and 
fertility Ihe geneticist can, in using the fowl as his 
material add considerably to our knowledge of the 
principles of heredity and at the same time can bring 
much-needed assistance to a most worthy section of 
the community 

Indeed it was with the fowl that Bateson, more than 
twenty years ago first showed tint the principles 
enurn rated by Mendel then newly discovered, applied 
to animals as well as plants It is certain that had 
the work of Bateson and Punnett, which immediately 
followed this, been properly appreciated and adequately 
financed, the present position of British genetics and 
of the science of genetics applied to animal breeding 
would have been very different to day It is true 
that Prof Punnett has been carrying out experimental 
breeding work with poultry for twenty years and that, 
as his book indicates, he has made most valuable 
contributions to our knowledge of the genetics of 
the fowl , but what he has done is but a fraction 
of what he could have done, had he not been em- 
barrassed by insufficient material and inadequate 
ac ( nmmodalion 

It seems that at last Prof Punnett s difficulties are 
to be removed, for under the auspices of the National 
Poultry Institute he is to be given the opportunity 
of carrying on lus work under satisfactory conditions 
At one time it seemed as though the scheme would fall 
through, for the response to the appeal for subscrip- 
tions towards the funds of the Institute was somewhat 
tardy His book appeared most opportunely and 
greatly strengthened the appeal of the leaders of the 
poultry industry m England It showed clearly what 
hod been done by the geneticist working under diffi- 
culties, and provided a vision of what could be done 
when these difficulties were removed Its reception 
by the poultry breeders of the country provided an 
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indication of the eagerness with which the “ practical ” 
man is turning to the man of science for information 
To the poultry breeder this book is indispensable, for 
it gives a concise picture of all that has been done by 
the geneticist working with poultry up to the end of 
1922, and no poultry breeder can afford to disregard 
the facts with which the book is crammed To the 
biologist the book will have a different interest it 
will serve as a landmark in the history of the genetics 
of the fowl, for in the next decade great advances are 
due In America, in Australia, m Russia, and m 
Britain, much concentrated experimental breeding 
work is in progress I he phenomena of linkage are 
now being investigated, but owing to the greater 
complexity of the chromosome constitution — there 
are seven lar e e pairs and at least nine small pairs of 
chromosomes, it appears — it cannot be expected that 
progress will be as rapid and spectacular m the fowl 
as it has been in the case of Drosophila To those of 
us who are working with the fowl this book is a great 
stimulus Prof Punnetts 1933 edition shall bear 
witness to what the geneticist can do, given opportunity 
F A E C 


Essence and Existence 

Scepticism and Animal 1 aith Introduction to a 
System of Philosophy By George Santayana Pp 
xn + 314 (London, Bombay and Sydney Con 
stable and Co , Ltd , 1923 ) 125 net 
The life of Reason Or the Phases of Human 
Progress By George Santayana Second edition 
In 5 vols Vol r Introduction and Reason in 
(ommonsense Pp xix + 291 Vol 2 Reason in 
Society Pp vin + 205 Vol 3 Reason in Religion 
Pp ix + 279 Vol 4 Reason in Art Pp ix + 230 
Vol 5 Reason in Science Pp ix + 320 (London, 
Bombav and Sydney Constable and Co , Ltd , 
1923 ) 8r net each vol 

M R S \N TAYANA has a wonderful gift of expres- 
sion and writes with a distinction and charm 
which arc an unending source of delight Yet he 
leaves his readers with a strange unsatisfied feehng 
not free from a touch of resentment He is a true 
poe*, who can write prose with all the rhythm of verse 
Bom m Madrid of Spanish parents, he tells us that 
he has chosen our language for his literary expression, 
though it is not his native tongue, because he con- 
siders that so far as containing truth is concerned 
one language is as good as another, and he prefers 
ours Also, what is truly admirable m a philosopher, 
he finds it adequate When we read, however, his 
sustained but pleasant and well balanced soliloquising, 
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we cannot but wonder why he should suppose that 
we are interested in his want of interest m what 
interests us Yet this is the whole burden of his 
philosophy 

Mr Santayana told us m a recent book that when the 
War came it found him at Oxford, and he remained 
there, apparently because he could look on without 
taking part, indifferent to the result, and comparatively 
undisturbed He was content to leave the issue to 
the statesmen and soldiers , the folly and the wickedness 
of it might sadden him, but his care was that it should 
not attach him or invade his philosophic calm In 
the same spirit he now contemplates the scientific 
revolution m mathematics and physics which has 
produced in our time an intellectual upheaval It 
interests him, of course , he thinks it may mean that 
he is living to see the emergence of a new concept of 
nature, a new cosmology, comparable with those of 
Hcracleitus, Pvthagoras, or Democritus, but as a 
philosopher he has no part in the matter, and the 
issue, whatever it be, will not disturb him He 
glories in the fart that he does not understand the 
new principle and is easily and comfortably warned 
off the attempt to understand it He knows he has 
not the technical equipment of the mathematician, 
and so he must and will accept the new discovery 
whenever the mathematicians and physicists tell him 
they are agreed 

It is possible there are many students of science 
who will heartily approve this maxim of the aloofness 
of philosophy from all actual scientific research It 
seems to express exactly what the great scientific 
leaders of the nineteenth century were always insisting 
on, the positivity of physics, the speculative nullity 
of metaphy sics Gladly will they respect the moralis- 
ing, soliloquising, mvsticismg philosopher, especially if, 
like the author we are considenng, he be endowed 
with poetic genius, so that he will not interfeie with 
the stem experimental work in which science is engaged 
But if that ideal would suffice for the last century 
it fails utterly to satisfy the present The coming 
of the theories of relativity has changed the whole 
aspect of the scientific world and the whole attitude 
of men of science to philosophy and of philosophers 
to men of science Science and philosophy are now 
engaged m a conjoint undertaking, the adaptation 
of the human mind to a new cosmogony forced upon 
it by the necessity of fitting experimental facts into 
natural conceptual frames 

What then, m the present state of our science, has 
Mr Santayana to tell us which is positive ? What is 
the substantive port of his contribution ? He has 
something very definite to say, and whether he knows 
it or not, and whether he cares that it should be so 
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or not, it proves to be singularly in accord with the 
significance and direction of the new scientific theories 
He tells us he is a materialist, but adds that it may 
be he is the only philosopher who is All that this 
seems to mean is that, with Spinoza, he seeks the unity 
of the world in an objective and deterministic principle 
rather than, with Leibniz, in a subjective and creative 
principle He is no more materialist in the ordinary 
acceptation of the term than Spinoza is atheist His 
theory, however, merits the attention of expen 
menlalists 

His theory is that “ existence ” is not a datum 
We can have no image of it and no idea of it We 
accept it with “ animal faith ” What is ‘ given ” to 
the mind m knowledge is not the existence of objects 
but their essence This is true of the mind itself, of 
the cogito ergo sum, equally with the objects of the 
physical world Essence is not a subjective eject 
it is objective in the fullest meaning of the term 
This rejection of existence as a datum is of special 
significance in philosophy, for it serves to separate 
Mr Santayana from the realists with whom his 
* materialism” would seem naturally to associate 
him, from those who, like Prof Alexander and Prof 
Lloyd Morgan, insist on the importance of assuming 
the existence of the non mental world, even though 
it may need to be accepted ‘ with natural pietv ’ 
But it is of peculiar significance in science, for if 
Einstein and the orthodox relativists are right, science 
has no longer any use whatever for this relic of an alder 
world-view and its pious preser/ation is a superstition 
Santayana's doctrine therefore, which does not reject 
existence but denies that it is a datum and excludes 
it from knowledge, is singularly m accordance with 
the theory that m physical science we are not con 
templating absolute existence but co ordinating 
phenomena by means of invariants The “ animal 
faith " which makes us believe the existence of a 
datum u not the philosophising will to believe or 
reason for believing it is the ordinary man’s intuition 
or instinct 

What then is essence, or rather what are the essences, 
which Mr Santayana presents as the objective reality 
of things known ? To the philosopher it is perhaps 
enough to say that they are the Platonic Ideas inter 
preted m a modern wav, a concept which recalls 
Croce’s {esthetic images, except that essences are not 
the creations of a fantasia, or the expressions of 
intuitions, but passively discerned objects We are 
more interested, however, to know what is their status 
in science They are, we are told, the indispensable 
terms m the perception of matters of fact and they 
render transitive knowledge possible They are dis 
tinguished therefore from “ bits of sentience ” or pure 
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sense-data, on one hand, by their external reference 
and from existents or pure existences, on the other 
hand, by them relatedness The value of the doctrine 
to science is then that it takes us behind all such 
philosophical distinctions as primary and secondary 
qualities, um versa! and particular ideas, abstract and 
concrete terms, giving us at once what is ultimate 
m the reference to reality Mr Santayana takes as 
an illustration the colour quality ‘ yellow ” I may 
see a buttercup, the intuition is then a sensation , 
or I may see it with my eyes shut, it is then an idea 
or a dream , or I may see it with my eyes open when 
there is no buttercup there, then it is hallucination 
Whatever be the difference in the mode of apprehending 
or in the object of reference, the essence yellow is 
one and identical 

To see the relevance of this theory to scientific 
research we have only to recall the endeavour of Mach 
to construct science out of the relations of sense data 
Mach found he had to fall back on a quite arbitrary 
hypothesis of parallelism How different his task 
might have appeared had he had this conception of 
essence His difficulty was to get to existence, and 
this demands belief If, on the contrary, with Mr 
Santayana, we start from the realm of essence, which 
demands no belief, we may at once find conclusive 
reasons for believing that sundry intuitions of parts 
of it exist in fact This discrimination of essence 
brings too a wonderful clearness to the comprehension 
of the nature of scientific research All data and 
descriptions, all terms of human discourse, are essences, 
inexistent Existence is an intuition, inexpressible, 
not knowledge but ignorance, a purely animal faith 
The distinction cuts science free from all the per 
plexities and antinomies which arise when reality 
M identified with existence (eg the nonexistence 
of the past and future, the mextensn cness of the 
present) 

Having expounded this important distinction of 
essence and existence, Mr Santayana then proceeds, 
somewhat to our surprise and with at least the appear- 
ance of complete inconsistency, to select from the 
essences the philosophical concept of substance and 
the naturalist concept of matter to be the foundations 
of his new Jerusalem, a system of philosophy which 
we are led to expect is shortly to appear Wc look 
forward to it with deep interest, for the present intro- 
duction shows him inspired with a new vision and 
emboldened to undertake constructive work His 
book closes with a critical epitome of the lustory of 
modern philosophy in which, except Spinoza, each 
leading philosopher is pelted with epigrams, and 
ironically dismissed 

H. Wildon Carr 
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Evolving Biology 

Outlines of Evolutionary Biology By Prof Arthur 
Dendy With Glossary of Technical Terms Third 
edition, revised and enlarged Pp xhn+481 
(London Constable and Co , Ltd , 1923 ) 16s net 

W E extend a welcome to this revised and enlarged 
edition of on exceedingly useful book, which 
has been a favourite since it was first published some 
ten years ago It is an introduction to the study of the 
principles of biology, well thought out by a teacher of 
experience, who has himself made important contrihu 
tions to the science There are five parts, dealing with 
the following subjects the structure and functions of 
organisms and the cell theory , the evolution of sex , 
variation and heredity , the theory and evidence of 
organic evolution, with particular insistence on adapta 
tions , and, finally, the factors of organic evolution 
What gives the book its particular merit, in addition 
to the indispensable qualities of lucidity and good 
judgment, is its concreteness Prof Dendy is always 
bringing the student into touch with concrete examples 
which illustrate the principles discussed and enable 
the reader to get a firmer grip 

There is throughout the book a scientific good humour 
Thus when the author is discussing such a thorny 
question as the transmissibihty of individually acquired 
somatic modifications, he is temperate in his language 
and judicial in his survey He does not dogmatise and 
he does not suggest that the only tenable position is 
Lamarckian , and yet he is not in the least wobbly, as 
this quotation may show 

“ On the whole, then, the available evidence seems 
to indicate that suddenly and exceptionally acquired 
characters, such as mutilations, are occasionally but 
only rarely inherited to such an extent as to be recog 
ntsable, while, on the other hand, characters which are 
due to the continued action of some external stimulus, 
extending perhaps over many generations, in the long 
run become so firmly impressed upon the organism 
that they affect the germ cells as well as the somatic 
cells and thus bc< ome truly blastogenic ’ 

We happen to think that this is a misinterpretation 
of the evidence, but our point is that Prof Dendy puts 
the problem before the student in an eminently fair 
minded fashion 

The author wishes good speed to the investigators of 
the chemical and physical processes that go on in the 
living body, but he denies that the formula: of chemistry 
and physics can be made t6 cover all the phenomena 
of life 

We may, perhaps, believe that, as living matter 
became more and more complex in its structure, it 
entered progressively into new energy relations with its 
environment, which became more and more unlike 
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those exhibited by inanimate matter, until at length 
they passed m some respects altogether beyond the 
reach of chemical and physical explanations ” 

This appears to us to be, on the whole, the scientific 
position at present, though the wording is a little sugges- 
tive of the idea that mind is a resultant of complexi- 
fying proteins and energy relations, which is absurd, as 
Fuclid used to say when he was tired Moreover, it is 
open to question whether there is any “ inanimate 
matter ’ anywhere But what we wish to say is this, 
that if we shared Prof Dendy’s non mechanistic views, 
as we do but more also, then we should not entitle a 
chapter “ the mechanism of evolution ” The point 
is that evolution transcends mechanism, and, if that 
is so, it is a pity to say mechanism when you only 
mean modus operandi For there can be no doubt that 
if one says “ mechanism ’ often enough in reference to 
vital processes, people will end in believing us, and we 
shall believe it ourselves l 

We have referred only to a crumpled rose leaf, for 
we really think that the book is as good as any hook 
has a right to be It is singularly attractive in every 
way — beautifully printed with many interesting illus- 
trations of great interest , and it is a personal deliver 
ance Most alteration, naturally, has been made in 
the part dealing with heredity There is a valuable 
glossary, but we think it was a psychological mistake 
to put it in the forefront of the book What a thomy 
hedge to these fair pastures ! 


Natural History of Pheasants 

A Monograph of the Pheasants By William Beebe. 
In 4 volumes Vol 4 Pp xv + 242 + 23 coloured 
plates + 27 photogravure plates + 6 maps (London 
H F and G Witherby, 1922 ) 12/ ror net 

T HE fourth and final volume of this great 
Monograph 1 treats of the golden pheasants 
(Chrysolophus), the bronze tailed peacock pheasants 
(Chalurus) the peacock pheasants (Polyplectron) the 
ocellated pheasants (Rheinardius), the Argus pheasants 
(Argusianus), and the peafowl (Pavo) 

These groups comprise forms of surpassing beauty 
of plumage and remarkable habits The life histones 
of a number of the species treated of were previously 
unknown, since no ornithologist had ever penetrated 
the remote fastnesses in which their lives are spent, 
while in the case of others much remained to be learned 
Mr Beebe’s researches have lifted the veil which has 
hitherto masked the ways of many 
To the illustration of the seventeen species and sub- 
species here desenbed, twenty-two coloured plates 

1 Prcnotn notion relating to this Monograph appeared in Natukb vol 
10a p 30* ioJ 107 p «35 and vol no p ioj 
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are devoted, twenty-seven exquisite photogravure 
plates depict their haunts, nesting sites, courtship 
and dancing places , while a senes of maps illustrate 
the geographical distnbutton of all the forms 
Regarding the two species of Thaumalea, the golden 
and Amhersts’ pheasants, though both have long been 
familiar m captivity or m a semi-domesticated state 
yet little or nothing was known of them in their native 
haunts This is well illustrated by the case of the 
former bud Although this beautiful species has been 
kept m captivity for centunes (even pnor to 1747 in 
England) yet in a wild state probably no other pheasant 
was so absolutely unknown to naturalists Mr Beebe, 
however succeeded in penetrating the bird’s exceed 
mgly remote retreats and gives a graphic account of 
its home life in the deep rugged mountain forests of 
Central China Here he witnessed its wonderful court 
ship, m whu h the gorgeous ruff of the male plays an 
important part, but all his endeavours, however to 
find its nest were unavailing, and it still remams to 
be discovered The same great difficulties were 
experienced in the search for the Amhersts pheasant 
For many days the bird remained but a phantom 
until at last a glimpse of “ its royal self w is pre 
sented in its remarkably fine home in the forests on 
the frontier of Yunnan and Burma, where it haunted 
the steep sides of lofty valleys traversed by rushing 
torrents Here the author saw the cocks m all their 
glory of ruff and body plumage, and beautiful beyond 
description Apart from the pleasure of recording 
then actions, Mr Beebe was not able to add much 
to the little already known, and failed to find a nest 
From discussing the typical pheasants the author 
proceeds to treat of those of the Argus group (Argus 
lanina), commencing with the bronze tailed peacock 
pheasant (Chalurus) This genus includes two species 
which are confined to the Malay States and Sumatra 
respectively Both are rare m thgir native haunts 
and m collections, and have never been kept in captivity 
Practically nothing was known of their life histories 
pnor to the authors investigations The Malayan* 
species (C tnoptnalus)— a true bird of the wildness ’’ 
—inhabits the dense jungles of the central mountains 
of the Peninsula Hitherto the knowledge of this 
species has been denved from skins, and many days 
passed after Mr Beebe reached its haunts, which 
ranged from humid dark ravmes to summit ridges 
where warmth and brilliance prevailed, ere he was 
able to catch even a glimpse of the bird Eventually 
he came across a party from which he secured a speci 
men, and was shown a nesting site on the side of a 
rocky defile The Sumatra species (C chalurus) is 
an inhabitant of the interior of that great island, 
where no white man has seen it alive 
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The peacock pheasants (Polyplectron) are ornamented 
with many gorgeous metallic eye-spots, which are 
most developed m the male and are displayed by 
him during courtship Mr Beebe found the grey- 
backed species (P bicalcaratum bicalcaratum) occurring 
singly or m small families among the mountains of 
Burma and Western China, where they are shielded 
by terrible growths of thorn cane They seldom fly, 
but skulk through the jungle in the day time and 
roost on trees at night Once the haunts were dis- 
covered they were found to lie not very uncommon, 
and their courtship, one of the most remarkable among 
birds, was seen to commence with a lateral display, 
although the climax was reached in a wonderful frontal 
performance in which every ornament of the males 
plumage was brought to bear to influence the little 
female The Malay species (P malaccensts) is a native 
of lowland jungle where it is well guarded by a mynad 
tropical terrors which nse at every foot to dispute 
advance into its domain It proved to be the most 
difficult of the Malay pheasants to locatt Day after 
day the search had to be given up and it was only 
when Mr Beebe resorted to tracking by himself alone 
that sun css came, and even then he had to fight his 
way and suffer much for even a brief peep of these 
splendid buds \t last, howev er, in a land of dreadful 
silence, leeches, sand flies and mosquitoes, he found 
the objects of his search m fair numbers 1 he Bornean 
species (P schlnermacheri) is a native of the hilly 
jungle near the centre of the island Of this species 
the author was only able to obtain a handful of feathers 
from a bird trapped by a Dyak, nor could he leam 
anything trustworthy about this pheasant from the 
natives, who are well versed m all the other species 
Hence he concludes that it must be exclusively un- 
common Of the three other species of this genus, 
P katsumata, P napolconis and P bi ■Ulcaralum 
germatnt he was unable to visit the haunts in the 
Islands of Hainan and Palawan and in Cochin China 
and Siam, but he gives accounts of their histones so 
far as they arc known 

Thi ocellated pheasants (Rheinardius) arc large 
birds as strange in appearance as they are rare and 
mvstenous in life Their general characters unite 
them closely with the Argus pheasants, but they are 
much less specialised Like them they have the 
remarkable habit of clearing small tracts in forests 
as arenas for their displays Two forms are known 
The Annam species (R ocellatus), a magnificent bird, 
has a singular history, for its identity was founded 
on several feathers, from an unknown source, dis- 
covered m the Pans Museum pnor to 1S56 , but it 
remained undes< nbed, and it was not until 1883 that 
a specimen procured by Commander Rhemart set 
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all doubt at rest as to its distinctness Very few 
examples have been obtained from its haunts in the 
dense mountain forests which separate the Laos 
country from Annam — a region which is inhabited 
by semi savage tribes The Malay species (R 
mgrescens) is also very rare, and only a few specimens 
were procured among the central mountains of the 
Peninsula Mr Beebe tells us that it is the most 
mysterious of all the birds of the Argus group He 
lived in their neighbourhood heard their calls, found 
a dancing arena of an individual that had met with 
disaster, and yet, after weeks of search, he never 
caught a glimpse of the bird itself 
The Argus pheasants (Argusianus), of which three 
species are known, Mr Beebe regards as being in many 
ways the most extremely ornamented and specialised 
members of the pheasant family The adult males 
measure six and a half feet m length , two thirds of 
this is taken up by the central tail feathers, while 
“ the ocelli on the secondaries are marvels of design 
and shading, resembling marble like spheres revolving 
in separate sockets, and all with bright lights as 
exquisite and effective as if carefully planned for some 
exact and delicate purpose ” I he evolution of these 
‘ eyes ” is illustrated m one of the coloured plates 
The males make, and keep clear, large dancing areas 
m which they call the females md where they show 
off their marvellous frontal displays Regarding the 
Malay species ( A argus) and the Bornean bird ( A 
gnay i), the author tells us that few white men have 
shot or seen them in their wild homes, owing to the fact 
that “ no deliberate attempt has been made to circum- 
vent the birds, or to adapt ones approach to the 
peculiarities of life habits ” Hence he was very anxious 
to make as thorough a study as possible of these marvel 
lous creatures At first he was pessimistic, being told 
that he would not be able to get further than hearing 
the buds Many of their habits are affected by their 
cunous practice of creating special places— a cleared 
arena about three yards in diameter— m the forest 
jungle, where the male displays before the female 
Mr Beebe found that it was here alone that he could 
observe the birds, and, having made good use of this 
discovery, he has been able to give elaborate descrip- 
tions of what he observed Ihe thud species, the 
double spotted Argus pheasant ( A bipunctatus), is 
only known from a portion of a feather, without a 
history, found in the British Museum in 1871 This 
differs so decidedly from any corresponding feather 
in the known species, that the author has little doubt 
that it represents a distinct form 
For the two species of peafowl, Mr Beebe has estab 
hshed a sub-family (Pavoninse) “ on account of the 
character of the tail moult, which typically is from 
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the central pair outward ” They also “ form a dis- 
tinctly isolated group, and we have no idea of theu 
line of ancestry The femoro caudal muscle, for 
example, is absent m Pavo and in Meleagns [the 
Turkeys] while present m all other gallinaceous buds , 
the syrinx m Pavo is simpler than in any others of 
its family ” Of the two species, the well-known 
Indian bird (Pavo enstatvs), from which the domestic 
bud is descended, is a native of India, Assam, and 
Ceylon Its habits are well described by the author 
from personal observation Semi domesticated pea- 
fowl occur m many parts of India and are considered 
sacred birds , while the black winged form is a very 
remarkable sport or mutation occurring sporadically 
among domestic Indian buds, sometimes one or two 
appearing in a brood Albino buds are never found 
m a wild state The second species, the green peafowl 
(P muheus), is a native of Chittagong, Burma, Siam, 
Cochin China, Malay Peninsula, and Java The habits 
of the two species are almost identical, where Indian 
birds only are considered , but even where the green 
bud is most abundant, it occurs m small isolated 
groups, which arc extremely sedentary 
Mr Beebe is to be heartily congratulated on the 
completion of his great work Many excellent Mono- 
graphs devoted to various groups of birds have appeared, 
including princely volumes on the pheasants, but no 
treatise on any group has ever been so enriched by 
the researches of its author as this Yet, Mr Beebe, 
great traveller and naturalist as he is, only achieved 
success with many species through his unfailing 
enthusiasm and a remarkable display of indomitable 
determination Indeed he failed only where success 
appears to have been humanly impossible 

W E C 

Vitamins. 

Vital Factors 0/ Foods Vitamins and Nutrition By 
C Lllis and Prof Annie L Maclcod Pp xvi + 391 
(London Chapman and Hall, Ltd , 1923 ) 25s net 

I F there still remain people sceptical of the existence 
of what have been called ‘ vitamins,” this book 
should go far to convince them that there are certain 
elusive substances, present in food only in the most 
minute quantity, but nevertheless necessary to enable 
growth to take place and to maintain normal health 
The reviewer is unaware of the publication of any 
other work on this subject of so comprehensive and 
impartial a nature as the present one In a branch 
of knowledge on which so much research is still being 
earned on, it is not to be expected that the very 
latest discoveries should find their way to a text- 
book, but that of Ellis and Macleod appears to have 
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omitted little or nothing up to the date of its produc- 
tion It will be found very useful 

Like most new and far-reaching discoveries, that 
of vitamins has not escaped the danger of being regarded 
as displacing or reducing to little importance previous 
work on such matters as the energy value of food 
While it is perfectly true that, in the absence of vita- 
mins, no amount of food, however great, suffices for 
health, it is nevertheless equally true that no amount 
of vitamins can compensate for a lack of energy 
value In actual practice, however, there is, under 
certain conditions in which fresh vegetable food is 
absent from the diet, more nsk of damage to health 
from this factor than from absence of total quantity 
Such, for example, is the position of those populations 
which live mainly on rice, or in circumstances in which 
preserved or canned food is the chief article < onsumed 

The reviewer is glad to note that the authors have 
adopted Drummond's suggestion of dropping the final 
e of the original name “ vitamine ” and appending a 
capital letter to express the particular kind of v it unin 
referred to This practice is rapidly bung generally 
adopted, since it is, on the whole, more satisfactory 
than any other that has been advocated The origin 
of the name will soon be forgotten and it will become 
just a name, like “ enzyme,” which does not suggest 
yeast whenever it is used In connexion with the 
title of the present book, it mav be noted that there 
are other factors of food equally as ‘ vital as \ itamins 
The term “ accessory factor,” sometimes used is npt to 
suggest on the other hand, that these factors \rt only 
of subsidiary importance 

A brief account of the elementary principles of 
nutrition precedes the main subject Ihis appears 
to contain all that is needed for the purpose We may 
ask, perhaps, if water, salts, and vitamins are to be 
added to the traditional fats, carbohydrates, and pro- 
teins as necessary constituents of a diet, why omit 
oxygen ? The first chapter is devoted to a general 
account of the nature of vitamins, with a history of 
their discovery It is pointed out that we do not 
know how they act In many wa>s they behave like 
catalysts , in other ways, they seem more related to 
the chemical messengers or hormones Mcfollum 
directs attention to the fact that they do not behave 
as hormones m the sense of being produced in one 
organ for the purpose of bringing alxiut reactions in 
other places They are not formed by the animal 
organism at all, so far as we know 

A useful account of experimental methods is given 
in the second chapter It is to be feared that in- 
attention to freedom from traces of vitamins in the 
control diet has been the source of erroneous state- 
ments As to their chemical nature, we have still 
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practically everything to learn Like enzymes and 
hormones, they are so extremely powerful that we 
can remove more and more unessential impurities 
from them, without affecting their activity Thus 
we finally arrive at a trace of a substance which has 
very few chemical properties of any kind Some 
method by which these substances can be readily 
separated from large quantities of the materials con- 
taining them has yet to be worked out Possibly it 
may be found in an application of the adsorption 
method used with success by Willstatter in the case 
of enzymes 

The making of concentrated preparations is described, 
but it is to be regretted that the extravagant cost of 
commercial products in relation to their actual content 
in vitamins is not more insisted upon As Drummond 
has well pointed out, eggs and oranges are equally 
useful at less than a fiftieth of the cost If a reason- 
ably varied diet with fresh fruit and vegetables be 
taken, there is no need to worry ahout vitamins 
It is curious that so many people fail to realise that 
vitamins are not drugs to be taken under medical 
direction, but natural constituents of food It does 
not matter how much of them be taken, provided that 
it is enough 

Detailed discussion is given of the various disorders 
associated with deficiency of vitamins It is here 
that the question as to whether there arc more than 
the three (\ B and (.) vitamins comes in to prominence 
Three chapters are devoted to practical problems of 
appropriate diets for infants and adults, and a final 
chapter on the interesting question of the vitanin 
requirements of fungi moulds, and bacteria is added 
An appendix gives tables of the distribution of the 
vitamins in various articles of diet It is a remarkable 
fact that although some animal products are rich 
in certain vitamins the ultimate sourc e of these appears 
to be in all cases the vegetable kingdom 
The book may be highly recommended Ihe work 
of so many different investigators is given that the 
reader is at times rather bewildeied, and a summon 
of the established data, given at the end of each 
ehaptcr, would be x welcome addition There is, 
however an excellent index W M Bayliss 

The Atom of To-day 

The Strufture of the Atom By l'rof F N da l 
Andrade Pp xv + 314 (London G Bell and 
Sons, Ltd , 1923) i6j net 

T O give a comprehensive critical survey of the 
prevailing theories of atomic structure and to 
indicate their tnumplis and inadequacies in a volume of 
reasonable si/e is the professed object of the book under 
Q2 
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review This is a bold design It is all the greater 
pleasure therefore to record that the book is an almost 
unqualified success It is moreover heartily welcome 
for it provides just that critical introduction to modem 
atomic speculations which should be in the hands of 
every student and can be read with profit by most re 
searchers Such a book has until now not been avail 
able m English and the want is scarcely filled by the 
recent translation of Sommerfcld s classic work which 
is rather too long and elaborate and somewhat too 
one sided (spectroscopic) to be entirely suitable in this 
connexion 

To come to details The book is divided into two 
parts dealing with the existence and properties of the 
nucleus and with the extra nuclear structure res pec 
tively In Port I after a short historical introduction 
the first evidence for the exceedingly open structure of 
the atom is presented in detail as derived from the 
passage of swift corpuscles through matter An 
important feature is the account of the work of Lcnard 
on the ahsorpti m of swift cathode rays nc w too often 
overlooked which started atomic speculation on its 
present path There follows an excellent account of 
the work of Rutherford m establishing the nuclear 
structure with its extensions by his school and then the 
radioactive evident e, in luding the recent work of Ellis 
on the photoelectric effect and the interesting specula 
tions f Meitner 1 he re is next a discussion of the 
modem work on very close collisions between a particles 
and light nu lei — artificial disintegrations by Ruther 
ford and the dec rntions from the law of inverse squares 
A chapter on p sitivc rays with \ston s law of integral 
atomi masses concludes the nuclear evidence In this 
chapter there is one of the few questionable omissions 
In a paragraph on the sc piritiun c f isotopes Harkins s 
work, on hydrogen chloride is alluded to but there is 
no mention of the very elegant w rk of Bronstcad and 
Ilcvesy cn mercury 

Part I then concludes with a enti il account of 
such theory c f the nucleus as is yet pcssihle and two 
short 1 ut necessary digressions one n \ rays from the 
classi il p nnt of view and the other on the general 
empirical laws of optic al spectra Both are good but 
excepti n can be taken to smaller points in the optical 
chapter To emphasise the fa t that the majority of 
known at mic spec tra have not yet been ordered into 
senes is to overlook the f let that the time is still short 
dunng which there lias been a real theoretical incentive 
so to order a diffi ult spectrum But the yearly output 
of such spectra at least partially ordered in senes is now 
considerable Agam it is unfortunate that it has been 
stated that atoms in general emit two optical spectra 
when wc now have Al III and Si IV But this, no 
doubt like the statement already partly untrue that 
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there is no detailed theoretical foundation for optical 
terms of the forms of Rydberg and Ritz, is evidence 
rather of the present rate of progress than of inadequacies 
m the book The general theory of these term forms 
was announced by Bohr at the recent meeting of the 
Bntish Association 

Part II , on the extra nuclear structure starts with two 
long chapters on the dynamical model of atoms of one 
and more than one electron Clear as they are, these 
are the least satisfactory chapters in the book we 
return to their consideration later on They are 
followed by a concise account of Bohr 8 general theory 
of atomic structure which could perhaps be bettered m 
minor points The discussion of firmness of binding 
compared to orbits of the same quantum number in 
hydrogen could be made clearer by an explicit definition 
and use of the effective quantum number of the 
external keplenan loop of the orbit and its relation to 
the actual total quantum number Agam no clear 
distinction is made between the true relativity effect on 
a Keplenan orbit and the similar effect due to deviations 
in the law of force from the inverse square such as 
occur in practice from the variable screening Finally 
it is stated in error that the fifth and sixth electrons are 
bound in 2 and the thirteenth and fourteenth m 3 , 
orbits— a statement contradicted by the relevant table 
on page 224 The error repeats an early statement by 
B >hr which he has superseded by this table 

Following this there is an excellent sympathetic 
account of static models of the atom and their value 
in organising the facts of chemistr) This chapter 
makes it clear in an interesting way that though all 
attempts to make static models with any natural 
physical reality are a waste ol time sue h models like 
the clastic sphtres of the kinetic theory have a large 
legitimate pi ice in the sun The book concludes 
with what shiuld prove a very useful survey of the 
present chaotic state of magnetic theory 

To return to the hapters on the dynamical atim 
The reviewer would make the general criticism that they 
present the subject from a point of view which without 
prejudice may be called too Sommcrfeldian With 
out in any way belittling Sommerfeld s classical contn 
butions it is the correspondence principle and the 
fundamental frequencies of the atomic system Bohrs 
method of attack and not the Wilson Sommerfeld 
quantum conditions, which ought to be made funda 
mental above all in a book for physicists Ought u 
the word for rcas ms which the author of this book has 
himselt formulated as clearly as possible for this is the 
method which seems to work best and to be in closest 
touch with physical reality His prefatory quotation 
of Kclvm should be re quoted — Nothing can be more 
fatal to progress than a too confident reliance on mathe 
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matical symbols , for the student is only too apt to 
take the easier course, and consider the formula and not 
the fact as the physical reality ” In effect this makes 
the section on elliptic orbits sad reading , we are also 
given Sommerfeld’s admittedly unsatisfactory attempt 
to give a theoretical basis for Ritz s term form It is 
much to be desired that we might have had instead 
Bohr s elegant proof of the Rydberg form for central 
orbits (now superseded, as mentioned above), which is 
both physically and mathematically unexceptionable 
It is possible that this was not available to the author, 
though it lias been current for some time 
It is only just and nght, however, that this review 
should close as it began on a note of praise, for the merys 
of the book are many and its defects few Vo one c an 
have anything but praise for the system and selection of 
references which leave nothing to be desired and for the 
exquisite photographs hy lilackett, Aston Past hen 
Siegbahn, and de Broghe reproduced in the four plates 
The book should go through many editions- the more 
the better R H 1 owi lr 


The Physical Aspect of Physiology 

(1) Int erf anal Force r and Phenomena tn Physiology 
Being the Ilerter lectures tn New York tn March, 
1922 By Sir William M Bayliss Pp ix + 196 
(London Methuen and Co , Ltd , 1923 ) 7s 6d 
net 

(2) The Vaso Motor Sy stem By Sir Williun M 

Bayliss (Monographs on Physiology ) Pp v + 163 
(London Longmans, Green and Co , 1923 ) 7s 6d 
net 

(3) The hlectncal Action of the Human Heart By 
Dr Augustus D Waller Edited bv A M Waller 
Pp ix + 103 (London University of London 
Press, Ltd , 1922 ) 7s 6d net 

H OWEVLR distinguished a man of sue nee may 
be, we still expect the books he writes to 
increase his reputation These two hooks by Sir 
William Bayliss will scarcely do this It is not that 
they are bad books, but that they are not good enough 
for so distinguished an author 
(1) The volume on “ Interfacial Tortes and Pheno 
mena in Physiology ” is lucid and readable, and will 
certainly stimulate to further thought many who are 
interested in the problems lying on the borderland 
between the physical and the biological sciences , 
but here its virtues end In the first chapter we are 
introduced to the electron theory of the atom and the 
latest work on crystal structure , but the promise 
of this chapter is not maintained The treatment 
of the subject is almost exactly the same as that m 
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the first edition of the author s ‘ Principles of General 
Physiology ” Though the advances of the intervening 
seven years are mentioned their bearing is not always 
recognised hor example, Sir William Bayliss per- 
sists m calling protein solutions ‘ emulsoid,” while 
confessing that emulsions never behave like protein 
solutions, and he makes no use of the insight into the 
constitution of colloidal solutions that the work of 
McBain gives us It is probably the hypnotic effect 
of the word ‘ emulsoid ’ that makes the author assume 
that a protein solution must inevitably behave as a 
heterogeneous system 

The classical theories of surface tension and adsorp- 
tion are all based on statistical mechanics, and it is 
just when wc come to the mechanism of the living 
cell that statistical theory fails us These theories 
have lx.cn available to physiologists for many vears 
and have been of scarcely any use because no precise 
deduttions can be made from them in connexion 
with physiological problems Ihc new treatment of 
surface phenomena that we owe to Langmuir and to 
Adam holds immense possibilities for the physiologist, 
yet Sir William Bayliss dismisses Langmuir almost 
summarily There are cases whert statistical theory 
is of use to physiologists, notably m the treatment of 
processes that go on in a relatively simple medium, 
such as blood The particular theory that has proved 
of most use here is the 1 aw of Mass Ac tion, but this 
law we are told wc ought not to use Sir William 
Bayliss adopts the attitude of one who reproves a 
friend for removing a nut with hammer and cold chisel, 
while he admits that the only spanner available does 
not fit 

(2) The book on “ The Vaso Motor System ” is 
more purely technical It contains 1 useful summary 
of the work done on the control of the blood flow 
through arteries and tapilhnes Much ol the evi- 
dence at present available is confused and conflicting 
As one of the most successful investigators in 
tins branch of physiology, we might reasonably have 
expected Sir William Bayliss to sum up the evidence 
judu 1 Ulv, and to give us the benefit of his conclusions 
on doubtful points 1 his he does not do He merely 
states all the results obtained bv all the workers, and 
leaves the reader to pick his way among them as best 
he can 

(3) The late Prof Waller s l>ook on 1 The Electrical 
Action of the Human Heart consists of a senes of 
four lectures delivered bv the author in 1913 The 
first two let tures contained a resume of certain facts 
and thconcs based on the authors work with the 
capillary electrometer, and a tompanson of these 
early results with those obtained by means of the 
stnng galvanomtter of Einthoven The remaining 
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two lectures are devoted to a discussion concerning 
the significance of certain features of the electro- 
cardiogram ' 

Tram a historical point of view, this little hook is 
of considerable interest , but in a subject so young 
as electrocardiography, a period of ten y ears is sufficient 
to bring about considerable modification m views 
previously current, and the omission of references to 
the more recent work cannot fail to detract from the 
value of hypotheses based on the earlier experiments 
One cannot help feeling that the views expressed are 
those of an advocate rither than a judge In such 
small and unimportant details as the nomenclature 
of the different deflexions of the electrocardiogram, 
it is soipcwhat surprising thit a pioneer worker in 
this branch of phjsiologv should be so reluctant to 
adopt a phraseology which is now almost universally 
employed J C B 

ADR 


Organic Preparations 

(1) An Advanced Laboratory Manual of Organic 
Chemistry By Dr M Heidclberger Pp 103 
(New York I he ( hemical ( atalog Co Inc, 1933) 
3 dollars 

(3) Organic Syntheses an Annual Publication of 
Satisfactory Methods for the Preparation of Organic 
Chemicals Ldited by J B Conant, H T Clarke, 
R Adams, and 0 kamm Vol 2 Pp vn+100 
(New York J Wiley ind Sons Inc , Iondon 
Chapman and II ill I td , 1933 ) 7 r 6 d net 

(3) A Method for the Identification of Pure Organic 

Compounds by a Systematic Analytical Procedure 
based on Physical Properties and Chemical Reactions 
By Prof S P Mulliken Vol 4 Containing 
classified descriptions of aliout 3700 of the more 
important compounds belonging to fourteen of 
the higher orders Pp vu + 238 (New York 

J Wiley and Sons Inc , London Chapman and 
Hall ltd 1923) 305 net 

(4) Cours de chimte organtque Par Prof F Swarts 
Troisi^me edition revue etaugmentcc Pp 111 1-674 
(Bruxelles M Lamertm , Pans J Hermann, 
1921 ) 50 francs 

(1) A /T 1 THODSof preparation m organic chemistry, 
1VI like all other branches of the science, tend 
to become out-of date, and probably every teacher has 
his own list culled from recent literature which he 
gives to those students who have to bndge a gap 
between preparations and research Indeed, if 
properly chosen supplementary preparations of the 
kind mentioned lend themselves admirably for the 
purposes of initial instruction in the methods of 
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research, when, as sometimes happens, the research 
on which the advanced student is started does not 
involve the preparation of large quantities of initial 
material 

Ihe book under review contains a number of pre- 
parations of this kind which the author has collected 
after many years of experience of teaching and research, 
and these he now offers to his fellow-teachers with an 
apology in his prefatory note for the fact that many 
of the details have been taken from his own work 
and that of Dr Walter A Jacobs, of the Rockefeller 
Institute Organic chemists will, however, know that 
it is the first-hand information that counts, and that 
t^e author writes of a subject with which he is fully 
competent to deal 

Hie book is well printed and easy to read The 
prmter has evidently experienced difficulty in setting 
up some of the more complex formulse and the result 
is in some cases, apt to make one dizzy, but, even 
thus it is better than the easier and cheaper method 
of attempting to represent such formulse in a straight 
line I)r Heidclberger has produced a useful little 
book for those teachers of organic chemistry who 
may wish to givt their advanced students some more 
difficult preparttions thin those usually to be found 
in the ordinary 1 iboratory manuals 

(2) This is the second volume of the senes and is 
well up to the high standard set by the first 1 wenty- 
five preparations are described, and all of them deal 
with compounds likclv to be required in an organic 
chemical research laboratory Fach substance is 
treated under three headings namely, (1) procedure 
(2) notes, ind (3) other methods of preparation , the 
method of procedure being given m sufficient detail 
to enable an ordinary advanced student to follow it 
with ease The notes are in every case well wntten 
and give valuable and essential advice which will be 
of the greatest issistance to those who have to carry 
out the preparations Brief but cogent criticisms are 
given of other methods of preparation m the sections 
devoted to this head, and the reasons why such methods 
have proved unsatisfactory in practice are clearly 
stated 

In every case the preparation has been earned out 
by one of the associated editors and checked by another, 
and as all four of them are organic chemists of high 
standing, there is no room for error If it were possible 
to make this admirable compilation still more admir- 
able, it might be done by a freer use of graphic formula 
at the heading of the chapters — they take more room, 
but are well worth it and by pandenng to English 
laziness by giving where possible the volume of solu- 
tions as well as the weight Tor example, on p 75, 
the express on 400 g of 38 per cent ammonium 
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hydroxide ” means a calculation and therefore extra 
work 

(3) Looked at from the point of view of a research 

chemist of some thirty yean’ standing, the first feeling 
produced on reading Prof Mulliken’s volume w one 
of doubt as to whether the immense labour and skill 
expended in its compilation were really worth while , 
the second is a sense of disappointment that, by the 
exclusion of all references, an opportunity has been 
lost of making the treatise of real value to research 
workers , for it can scarcely be doubted that the 
work is intended for the research <hemist, because 
who else would be mterested m the vast number of 
compounds tabulated ? # 

The authors “method mav, and probably does, 
do all that he claims, but it is scarcely conceivable 
that any organic chemist would use it, even if he 
had suffiuent time at his disposal to enable him to 
do so The vast majority of orgtmc chemists, when 
the) isolate a new compound, subject it first to an 
elementary analysis and then determine its empirical 
formula by the usual methods They then look up 
the formula in Richter or m one of the many innual 
or decennial indexes based on cmpirual formula; as 
indeed they all are and then refer to the literature 
1 ven then identification can never be regirded as 
certain until direct comp irison has been m ide Phi sical 
properties and chemical reactions are interesting but 
often misleading, and the lack of any reference to the 
literature prevents the chemist from doing the one 
thing he ought to do, that is, to prepare some of the 
material and compare it with that which he has 
obtained In the event of the substance being too 
difficult or too expensive to prepare there is another 
though less satisfactory, method for establishing 
identity, and that is by prep mng some crystalline 
derivative and comparing this with the same denva 
tivc prepared from the standard But here again the 
author does not help, because he mentions no denva 
tives It he had given references and had described 
one or two typical denvatives, the book would doubt- 
less have been larger but it would have been infinitely 
more useful 

(4) The book before us is the third edition of a 
work which evidently finds a considerable sale on the 
Continent It is, as the author says, un cours ’ 
and not ‘ un traits,” and does not, therefore, pretend 
to cover the whole field of the special subject with 
which it deals Nevertheless the book contains 674 
pages, and it should be possible to deal with most of 
the more important aspects of the science in this 
space On the whole, the author has succeeded in 
compiling a readable book, and one which should be 
of great use to the student, provided he has facilities 
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for acquiring help m the initial stages to fill the gaps 
which the author has left It is, for example, unlikely 
that the student would obtain a working knowledge 
of stereoisomerism or of tautomensm from the rather 
meagre descriptions given m this book Indeed the 
basic theoretical parts are too short and too difficult 
to follow Otherwise the book is a valuable one and 
is well printed and set up J F T 


The Composition and Examination of 
Volatile Otis 

The Volatile Otis By L Gildemeister and hr Hoff- 
mann Second edition by 1 Gildemeister Written 
under the auspices of the firm of Schimmel and Co , 
Miltitz, near Leipzig Authorised translation by 
Edward Kremers Third volume Pp xx+777 
(London Longmans, Green and Co 1922) 321 net 

W ITH the volume before us the hnglish transla 
tion of the second edition of Gildemeister and 
Hoffmanns Volatile Oils is now completed I he 
publication of the book has unfortunately been very 
materially deliyed bv the War, so that a period of no 
less th in nine years has elapsed since the appearance 
of the first volume in 1913, and there are but few 
references to the results of investigations published 
smee 1911; In the second volume the oils derived 
from plants belonging to a number of families were 
dealt with in detail , m the present work those ob- 
tained from the Rutaceae (including therefore, lemon, 
orange, and other C itrus oils), Burseracese (myrrh and 
elemi) Diptcrocarpese (Borneo camphor oil), Myrtacese 
(myrtle, pimento bay, clove, eucalyptus, cajuput), 
Umbelhferse (caraway, dill, anise celery, ajowan, 
asafetida), Lncaccae (wintergreen) I ablate (lavender, 
sage thyme, mint), Composite (chamomile, worm 
wood), and many other famibes, are considered 
The thoroughness with which the task has been 
attacked may be well exemplified by the monograph 
on lemon oil Tables of statistics are followed by a 
map showing the districts of production of lemon, 
orange, and bergamot oils m Sicily and Calabria The 
vinous methods of extracting the oil are then carefully 
desenbed and the descriptions illustrated by a number 
of photographic reproductions I he properties and 

constituents of the oil are next exhaustively dealt 
with Details of the chemical examination of the od 
occupy 24 pages No fewer than eleven methods of 
determining the citral present arc desrnbed, and, which 
is most important, the’ objections to their use, and the 
results of the methods when tested in Messrs Schimmel’s 
laboratory, are appended 

Here and there m the work statements may be met 
with that are now no longer correct , thus on p 492 
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carvacrol is said to be the only phenol present in 
Spanish oil of thyme, whereas Mastbaum has shown 
that the Spanish oils of Thymus vulgaris, T Zygts, 
T ktemahs, and Corydothymus captatus all contain 
notable proportions of thymol , in this case at least 
the discrepancy may be due to the length of time that 
has elapsed between the completion of the work and 
its publication To dot e oils 18 pages are devoted, 
and here also the description is accompanied by a map 
of the islands of Pemba and Zanzibar showing the 
distribution of the clove plantations For the deter 
mination of the percentage of eugenol m the oil a 
3 per cent solution of sodium hydroxide is re< om 
mended, whereas m the • British Pharmacopoeia ’ 
a 5 per cent solution (of potassium hydroxide) is 
given 

Eucalyptus oils are very fully represented, no fewer 
than 141 being mentioned the great majonty of them, 
however being of scientific rather than economic value 
The commercial oil of E amygdaltna is now referred to 
F amygdaltna, Labill , var Australians, Baker and 
Smith 

Ihe task of translation always a rather tedious one, 
has been admirably accomplished by Dr E Krcmers, 
of Madison Wis The work is couched in excellent 
English reads very easily , and shows only occasionally 
a somewhat literal rendering of the German original 
Both paper and type art good, and dental errors are 
seldom to be found 

Viewing the work is a whole, one cannot but be 
surpnsed at the mass of information which has been 
collected by the author, sifted in the laboratones of 
Messrs Schimmel, and is now offered to the scientific 
world Notwithstanding the disadvantages under 
which the book has been compiled translated, and 
issued, it must be regarded os one of the most complete 
in existeme on the subject It will doubtless prove 
a mme of information for all workers on volatile oils, 
and it is difficult to sec how any scientific library can 
be complete without it 


Low Temperature Carbonisation of Coal. 

Low Temperature Carbonisation of Bituminous Coal 
By A McCulloch and N Simpkm Pp xu + 248 
(London H F and G Withcrby, 1923 ) i8r net 

T HE low temperature carbonisation of bituminous 
coal is a process which has received much 
attention from writers, speakers, and experimenters, 
and Messrs McCulloch and Simpkm have made a use 
ful summary of the work that has been earned out 
The preface insists quite rightly upon the importance 
of the subject in connexion with atmosphenc pollution 
by smoke If commercial success can be attained 
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“ Not only will it be possible to ensure a smokeless 
atmosphere, but, at the same time, a considerable 
conservation of our coal resources will result, and the 
country will be provided with a home supply of fuel 
oil ’ 

The constitution of coal, the history of attempts 
dating from Parker s ‘ Coalite ’ process to solve the 
problems of low temperature carbonisation, the diffi- 
culties arising from the expansion of coal on heating 
and its low thermal conductivity, the processes con- 
nected with the names of McLaunn, Del Monte, Fischer 
and Gluud Illingworth and others, the nature of coal 
tar and of low temperature tar in particular, are dis- 
cussed in turn m the seven chapters of the work 
The printing is clear, and forty three illustrations are 
given, most of them useful line drawings of plant, but 
some of Sir George Beilby s microphotographs of coke 
are included 

It is very difficult to write a book of this land 
judicially and critically as regards large-scale opera- 
tions, unless from a first hand experience, to which 
the authors do not seem to make any claim either 
in the preface or the text The account of each 
process in existing circumstances remams to a great 
extent a repetition of the claims made for it, although 
an exception must, of course be made of those expen 
ments which have been made and fully described bv 
the Fuel Research Board 

The more theoretical portions of the book make 
mention of many researches, apparently more than 
have been digested Thus, perhaps, the most staking 
result obtained by Messrs Greenwood and Hodsman 
m their work on ‘Ihe Factors Influencing the 
Yield of Ammonia during Carbonisation ” was that 
oxygen did not decompose the ammonia, but was 
used up in the preferentnl combustion of other sub- 
stances The work is referred to by the authors on 
P 33 > hut on p 34 they say that the presence of 
oxygen is detrimental to the formation of high ammonia 
yields since it decomposes the immoma produced ” 

On the whole, however, the book stands as a good 
and readable account, brought well up-to-date, of a 
very important side of modem experimental develop 
ments in the utilisation of coal J W C 


Complex Space. 

Prolegomena to Analytical Geometry in Anisotropic 
Euclidean Space of Three Dimensions By Prof 
F H Neville Pp xxu+368 (Cambridge At 
the University Press, 1922 ) 30 s net 

W ERE a Greek from the Academy of Plato to visit 
Fngland, it would surely please him to find a 
title he could read without using a dictionary Should 
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he persist in acquainting himself with the first chapters 
he would be delighted with the precision of language 
and thought and with the homeliness of the contents 
mdeed it may be said that the number of re iders of 
this beautifully executed work will be a fair measure 
of the Greek spirit among our geometers of the present 
day To barbarians it will seem to cut right across the 
course of modem geometry with an independence 
which shows itself in nomenclature and notation in 
absence of references and most of all in the limitations 
which the author has pi iced upon himself in the 
selection of his material This is partly accounted for 
by the fact that Prof Neville is avowedly a disciple of 
Mr Russell whose well known aphorisms arc scattered 
over the book and it is scarcely to be expected thit 
a subject written in the form whi h modem logic 
demands should develop itself along lmes wl ith ippear 
fundamental in discovery 

The earlier pirt of the book is an introduction to 
vector analysis followed by an excellent discussion cf 
Cartesian axes and vector frames Perh ips it sh uld 
lie mentioned that omsotropi spi cd esn it imply 
any medium theory— Prof Neville s words have no 
implications but arc equivalents of the syml ols of tl e 
Pnncipia Anisotropic space is flat space f thrte 
dimensions which docs not touch the absol itc in four 
dimensions lhc second half of the book is devoted 
to the construction of algebrai space out of those 
properties of vectors and points which were suggested 
as significant in the earlier chapters 1 hs is i mo t 
valuable contribution and we confine our attention 
to it 

Geometers say that a nrtlt is cut by i line of its 
plant at two points real or imaginary There ire 
great advantages in doing so but if aske 1 f r re vsons 
they content themselves with explaining tl at this is 
a conventional way of talking and that imaginary 

points merely stand for certam pairs ol imaginary 
numbers llow they stand for them is not lear 1 
find a logical basis one of two methods may he adoj ted 
The first that of von Staudt consists of repl icing the 
imaginary points by an equivalent real ellipti involu 
tion any construction which has been algebraically 
thought out by the use of imaginancs at intirmedi itc 
steps can be replaced by a more elaborate real ion 
struction which can be actually earned out by penul 
on paper This method has the beauty of being 
geometncally relevant 

The second plan which is that adopted in this book 
has the logical advantage of allowing the real points 
no special privilege Algebraic complex spate is built 
up from such fundamental relations as hold between 
vectors and vectors and between vectors and points 
m ordinary geometry , in other words, we remove the 
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loose convention or postulate used by the teacher 
in a hurry and carefully devise a unique construct 
within which all the required operations can be earned 
out This however has obvious geometneal dis 
ad\ antages as it involves an embarrassing array of 
relations in which we have no reason to be interested 
It may be doubted if there can be any true inter 
pretation of a space in the modem sense which docs not 
deil with the group of transformations for which it is 
the accepted field The ordinary geometry as intro 
duced by Prof Neville mvolves lmes directions, 
distances all accepted from expenence no such 
geometry can dispense with the idea of motion unless 
it has first laid down a senes of postulates such as he 
dislikes This geometry which he repeatedly refers 
to is kinematical annot be any more logical and 
is f ir less vivid when all reference to motion is excluded 
Ills onginal space is the field of such transformations 
and as such is really trivial in the complex domain 
To use geometneal language wntes Russell 
isonh a ccmcmcnt help to the imagination Prof 
Neville s geometry reminds us of the notonous 
I u lidean point when it has moved for what help to 
the imagination cm come from a discussion of lmes 
perpendicular to themselves ir the bizarre metrical 
geometry of the isotr pit plane ? Just as the logician 
objects to Staudt s method as a search for complex 
spice withm real spue we fear most geometers will 
not pie ia intly ac ept the t isk of pirking o it projective 
properties fnm the mass of metncal relations which 
Prof Neville s method lmjxises on them 


George Westinghouse 

A Ltfe of George Westinghouse By Dr Ilcnry G 
Prout (lor a Committee tf the Amcr an Society 
of Mechinical Engineers ) Pp xm + 375 (London 
Benn Bros Ltd 1922 ) i8r net 
' T''I 1 L American So lety of Mech inical Fngineers h is 
_L undertaken to issue \ olumes dev oted to the li\ cs 
of s me of its great men and th» supers lsion c f the work 
has been entrusted to a committee of the Society 
The first boc k of the series was a spec al edition of the 
autobiography of John Fntz honorary member and 
past president The present volume is the second of 
the series 

I11 the almost complete absence of personal records 
letters notes and other material from which a biography 
could be prepared the committee has had to draw upon 
the memories and impressions of those men still living 
who were nearest to Westinghouse and the editors 
duty has been to co ordinate their contributions 
This method of preparing a biography has both its 
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ad\ antagcs and disadvantages for while it helps 
towards the forming of a reasonable perspective, the 
result is rarely of any great litcrarv interest Such on 
interest although of second try significance during the 
mins generation is a considerable asset to the per- 
petuation of his memory 

The genius of George Wcstinghouse is expressed in 
patent specific itions tnd in industrial processes and 
pr du ts On account of the diversity of these 
activities the editor li is considered that a chrono 
logical survey w iuld he confusing and the record of 
1 hicvcmcnts is dealt with under the different subjects 
to which tliev apply in this manner an admirable 
summary is presented of the work of Wcstinghouse tnd 
its value in the world of industrv 

The two m ij ir u li tv omtnls made by \\ esttnghousc 
were the levtlopmcnt of thtairlrake which greatly 
influenced rulwiy trinsport tnd the applic ition of 
altc m iting c urrents in the producti in and distribution 
of prwer In the f rmcr lie acted primarily as an 
inventor in the latter is in industnil organiser 
Roth activities resulted in the tv lution of industrial 
con ems vtxtinsi/e md r unify mg in many directions 
At the present tme sime seventy cf these concerns 
exist In other fields ht developed the use of natural 
gas at Pittsburgh ind took out thirty eight patents 
m this ecnncxion he did important work both in 
steam engineering and r ul wav signalling and in forty 
eight y c ars he toe k out some four hundred patents 

Whcthir Wtstinghouse was greater as an inventor or 
as i manufacturer is debatable but both his inventions 
and his industrial ventures would have suffered much 
without this umquc combination of capacities 

The greater part of the book deals with a survey of 
technical and m inufactunng achievcmtnts but the 
two concluding chapters giv c a well drawn portrait of 
Wcstingh jusc— the man I he editor shows lum to be 
a man possessing almost superhuman qualities linked 
with very human weaknesses, a man of impelling 
pers anility an idealist whise feet were firmly planted 
on the „ round a genius in nnagm ition and vision, with 
marvellous powers for concentration persistence 
audac lty ind f irtitude to carry the fruits of his genius 
to such conclusions that they enormously lienefited 
mankind Perhaps the greatest weakness that is 
evident from the editors presentation is a too great 
self reliance ind an inflexibility of mind when once a 
decision had bien made A most outstanding char 
aeteristic was his capacity for leadership and his 
relations with his men were inspired by a man to man 
comradeship and good feeling, an instinct which has 
become traditionally known m industry as the West 
mghousc Spirit/ which m its essence embodies in the 
highest degree loyalty and enthusiasm 
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Aristotle and Physical Science 

(1) Aristotle on Coming to Be and Passing Away (De 
Generatione ct C orruptione ) A Revised Text, with 
Introductionand Commentary bv Harold H Joachim 
Pp xl + 303 (Oxford Clarendon Press , London 
Oxford Lmversity Press 193a) 335 net 
(3) Ihe "Works of Aristotle Iranslated into English 
Meteorologtca By F W Webster Pp vi + 140 
(Oxford ( larendon Press London Oxford Uni 
versitv Press 1923 ) 7 s 6 d net 
(1) 'T-'llL treatise On C oming to Be and Passing 
1 Away is one of very great interest to the 
pure \nstotelian The question discussed m it is this 
the four most clementarv substances known to us 
being earth air fire and water how do these change 
into one another and how do thev form less simple 
substan es sue h is flesh and hone ? For example 
what happtns when water is boiled m a kettle ? To 
such questions as this the Atomists had already given 
in appr ximatelv correct answer The xucntifie man 
will naturalh ask whether Aristotle made anv rcil 
advance on his predecessors if he did not why should 
we trouble jurstlv es about his views on such problems ? 
It must 1 e rcgretfullv admitted that he did not make 
anv suth advance 

\ristotle seems to have been a good deal impressed 
by the atomic solution but refused to accept it 
criticising it with some seventy, as indeed he always 
does critic se with severity ill his forerunners But 
what better had he to offer ? Matter says he is one 
substratum underlying all phenomena so far perhaps 
we igree with him since modern seienic more and more 
tends towards belief m one substratum and the weak 
point of the old Atomists was that they preferred a 
multitude of different groups of absolutely pnmitive 
matter as Dalton did Again this substratum assumes 
the forms of the four so called elements (which arc not 
strictly speaking elements for \nstotle) Now if 
this could be interpreted to mean that the substratum 
appears in the f>ur forms of solid liquid, gaseous, 
incandescent it would be very good sense, but un 
luckilv '\nstotle never put it that way No, they are 
somehow formed by combinations of the two pairs 
of contraries hot and cold dry and moist when 
water is boiled the cold moist is transformed mto the 
hot moist and the efficient cause of these combinations 
and transformations is the movement of the heavens, 
in particular of the sun Certainly the scientific man 
will be tempted to wish with Bacon that Democritus 
had come down to us instead of Anstotle — at least 
so far as this question is concerned 
But the pure Aristotelian does not fret himself over 
such considerations His one aim is to understand the 
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meaning of his master and to delight m the subtleties 
of that astonishing world of close packed thought 
microscopic and yet universal He will like Prof 
Joachim find this treatise fascinating and masterly 
and he will give thanks unstinted to him for his superb 
exposition of it Only those who have wrestled with 
the prodigious difficulties of such a work for thtmsehcs 
can appreciate the learning and mastery shown by 
him on every page of h s commentary I he text also 
is very greatly improved it is somethin,, of a shock 
to lcam how untrustworthy is that of Bekker which we 
have been m the habit of accepting without demur 
(2) I his miscellaneous work discusses various pheno 
mena of the heavens (such os clouds comets the 
r unbow) the nature of the sea tirthquakes wind 
thunder many properties of composite hr dies su h 
as iron wood honey and plentv of other things 
besides The admirer of Aristotle s biological wirks 
will lx sorely disappointed by it here ire none of 
the flashes of insight and the grand genenilisatuns 
which istonish us in those works l ut here arc his 
vices to be seen in abundance espe lallv the aim st 
tital alisence of experiment and the failure to test 
his hypotheses the need for doing which lie might 
have kamt from Socrates One soon beccmts weary 
of re iding one fac lie explanation after another almost 
alwavs on wrong lines for example the Milky Way 
is a fringe ittaching to the greatest circle and due 
to the matter secreted \t the same time it is of 
some interest as testifying to the universality of its 
author s outlook on the world the number >{ things 
that man spied into said Goethe of Aristotle is 
beyond belief Perhaps the most interesting ibserva 
tion is that wc have only met with two instances 
of a moon rainbow m more than fifty years which 
shows how Aristotle kept his tycs open how mtnv 
of us have seen two of them ? But it is not given to 
any one man to be supreme alike in biology and physics 
The translation is excellently done, and Webster s 
early death — he was killed in battle in 1917 is a sad 
loss to schol arship 

A Survey of Scientific Literature 

Statistical Bibliography tn Relation to the Growth of 
Modern Civilization Two Lectures delivered tn the 
University of Cambridge in May 1920 By E 
Wyndham Hulrae Pp 44 + 5 Tables + 4 charts 
(London Grafton and Co , 1923 ) 65 net 

T HIS book contains two out of the four lectures 
delivered by Mr Wyndham Hulme as Sandars 
reader in bibliography at the University of Cambridge 
m May 192a, and forms a notable contribution to the 
science of bibliography Mr Hulme s thesis is the need 
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of cooperative action in bibliography and in these 
lectures he urges as an example of this need the 
importance of bibliographical data as an aid to the 
illustration and interpretation of changes in the pro 
gross of modem c lvihsation 

ihe growth of scientific literature as a measure of 
mans activity has not Ixen generally recognised — 
though the records previous to the nineteenth century 
are as 1 rule much more full and trustworthy th an the 
ordinary data of the statistic) in — and Mr Hulme here 
show s bv me ans of graphs and tables how Inbliographic al 
statistics may not only serve to confirm conclusions 
already reached fi m other sources but may also aid 
us t > define and explain more precisclv important mov e 
ments of our social and industrial history He takes 
as an eximple the International Catalogue of Scien 
tifu Literature as being fairly representative of the 
world s scientific literary output and has compiled 
statistics for the years 1901 to 1913 for each of the 17 
see tions into whic h that work is div ided and correlated 
these with statistics of patents for invention trade 
p puli t ion etc The figures given from the Inter 
n ational Catalogue admittedly cannot be taken as final, 
forthev are not only themselves subject to many adjust 
ments but they arc also confined to the literature of 
pure science and any influence that mav have been 
exerted bv adv anccs in technology is obsruad More 
vc r each branch of science is treated as a wh lc and 
the behaviour if the various subclasses within carh 
branch and their interrelation cannot therefore be 
studied Nevertheless the figures show certain fc atures 
which would probably not be greatly modified by a 
more detailed examination There is for example an 
undoubted indie ition of the rhythmic progress of a 
science whn h appears to proceed in alternate periods 
f growth and stagnation and rises to a period of 
maximum output which in some cases it m a be possible 
to pred c t The vc ar 1910 seems to have been a peak 
year for there is evidence of a general falling off in all 
sections of the Catalogue and in patents after that 
year, but unfortunately the confusion ansing from t lie 
War has so vitiated all statistics for years later than 
1913 that it is impo sible to < heck the extent and the 
duration of this depression 
Another surprising feature to which Mr Hulme 
directs attention is shown in the geographical dis 
tnbution of the journals indexed in the Catalogue 
throughout the period 1901-13 The figure for Ger 
many and Austria is only just less than those for 
France, Russia, the United States, and Great Britain 
combmed, while these four countries follow in the 
order given, with Russia appreciably higher than the 
United States or Great Britain 
In connexion with the English patent statistics which 
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Mr Hulme gives from 1561 to date the introduction 
of the patent spec fioation about 1730 is an important 
landmark which should not be overlooked Its need 
arose out of the increasing specialisation in industry — 
itself a sure ind cation of the commencement of in 
dustnal growth — and its establishment as a perminent 
part of patent praitne si long after the introduction 
of the patentsystem is a parallel to the long time lag that 
existed up to the eighteenth century between actual 
practice and its corresponding literature I his time 
lag and the early divorce of industry from literature are 
well shown by Mr Ilulme in two interesting tabular 
surveys of the literature 1 f architecture and the 
textile industnes which give the earliest printed mono 
graph in the different subdivisions ol these two sub 
jeets and in themselves form valuable bibliographical 
charts 

It is however more with the method advocated than 
with the conclusions dnwn by Mr Hulme — important 
and interesting as these are — that we are here c oncemed 
and it is ti be hoped that both bibliographers and 
statisticians will realise the utility of this new apparatus 
which may not unworthily play its part in the elucida 
tion of many problems 


Our Bookshelf 

Catalysts tn Organic Chemistry By Paul Sabatier 
Translated by Prof E Emmet Rud Pp xxiv + 
406 (London The Library Press Ltd 1923) 
35s net 

Prof Sabatier s book of whi< h an American trnns 
lation is now issued has been written on a basis 
which is considerably broader than the brilliant 
researches with which the name of the author is uni 
versally associated and is very far from being a mere 
resume in book form of those researches v iluable as 
that would be It is also more than a mere text book 
for the instruction of students since instead of giving 
merely a few illustrative examples of particular types 
of chemical change the author has usually enumerated 
all the most important examples with references 
to the original literature m which they are described 
The result has been to produce a monograph of remark 
able completeness in which the references alone would 
cover many pages since they are several thousands m 
number 

The translation has been well done although English 
readers will be amused to see on p 25 a sentence which 
ends m a hyphen os a result of a refusal to repeat the 
second half of a name which has already been printed 
on the preceding line The pagination of the book is 
also very confusing since in opposition to all English 
precedents the outer corners arc occupied by para 
graph numbers the page numbers being relegated to 
the inner comers until Hie mdex is reached when they 
revert to the usual position, thus giving the impression 
that 969 and 350 are consecutive pages A very full 
author mdex and subject mdex have been added by the 
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translator in which agam a novel system has been 
adopted since all the references are to paragraphs and 
not to pages 

The American translation contains a supplementary 
seition of 12 pages by Prof Bancroft on Theories of 
Contact Catalysis and a number of signed footnotes 
by American workers A biography covenng two pages 
only is of very real value in directing attention to the 
range of Prof Sabatiers researches since his earlier 
work in inorganic chemistry has been largely over 
shadowed by the bnlhmcy of his later work m organic 
chemistry It is also of interest to read that m 1907 
he declined an invitation to follow Moissan at the 
Sorbonne preferring to retain the chair of chemistry at 
Toulouse which he has now occupied for nearly forty 
years 

The W heelwrtgki s Shop By George Sturt ( George 

Bourne ) Pp xu + 236 + 8 plates (Cambridge 

At the University Press 1923 ) ias 6d net 
The title of this book gives no indication of the enjoy 
able nature of its contents The author transports 
us into rural England as it was before the h uid crafts 
man had disappeared before the march of machinery 
and lets us into the secret of how these men found their 
working lives to be worth living The knowledge which 
comes to the man who has to get out his own timber 
by the use of hand tools and the intimate acquaint 
ance with its peculiarities so atquired are possessed 
by few workmen to day The book is very human 
and is diversified throughout by quaint touches which 
throw a flood of light on the development of village life 
m England Such a book could not be written except 
by one who had lived among the things desenhed 
and was intimately acquainted with the jieople The 
wheelwright s shop still exists m ham ham although 
it has moved with the times its first records date back 
to 1706 and it came into the possession of the author s 
grandfather m 1810 and remained m the family until 
1920 

The reader will learn a great deal more than how 
waggons and carts used to be built In the slow 
transition from village or provincial industry to city 
or cosmopolitan industry one sees a change comparable 
to the geologic changes that are still altering the face 
of the earth Already during the eighties and 
nineties of last century work was growing less in 
tercsting to the workman although far more sure m 
its results Whereas heretofore the villager had been 
grappling adventurously and as a colonist pioneer with 
the materials of his own neighbourhood other materials 
to supersede the old ones were now arriving from 
multitudinous wage earners m touch with no neigh 
bourhood at all but m the pay of capitalists So the 
face of the country was being changed bit by bit 
village life was dying out intelligent interest in the 
country side was being lost Seen in detail the 
changes seemed so trumpery and m most cases such 
real improvements That they were upsetting old 
forms of skill — producing a population of wage slaves 
in place of a nation of self supporting workmen — 
occurred to nobody The book can be recommended 
thoroughly to all who wish to extend their knowledge 
of their fellow men and who are interested m modem 
welfare problems 
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Physics in Industry Lectures delivered before the 
Institute of Physics by Prof A Barr Sir James 
Ewing, and C C Paterson (Oxford Technical 
Publications ) Vol 1 Pp 59 (London H 
Frowde and Hodder and Stoughton 1943 ) as 6 d 
net 

The first of these three lectures directs attention to the 
great complexity of the problems with which the 
engineer has to deal and to the fact that in many 
problems of design it is practically impossible to 
proceed by the method of scientific expenment his 
own experience and his inheritance of the accumulated 
results of the labours of his predecessors must 
largely guide the successful engineer Sr James 
Twing deals with the relation of the physicist to the 
developmental history of the heat engine and states 
that the impulses towards any new departure are 
in general given by men who are at home in that 
delightful country which may be described as the 
borderland of physics and engineering I have roamed 
m it for many happy years, and have been privileged 
to know some of the great men who have dwelt on its 
hill tops I have enjoyed its morning mists and its 
changing landscapes The third lecture gives the 
experiences and views of a research physicist working 
with an important electrical company which manu 
factures most of the machines apparatus and accessories 
made use of m modem electrical practice IBs views 
on the duties and methods of the research orgamsi 
tion of such a company are of the highest importance 
and should receive very close consideration by all who 
are interested in industrial research 


(1) Fssenttals of Modem Physics By C E Dull 
Pp xi + 545 (London Calcutta and Sydney 
G G Harrap and Co Ltd 1943 ) 54 
(a) The Elements of Applied Physics By Prof A W 
Smith Pp xiv + 483 (London McGraw Hill 

Publishing Co Ltd 1933) 1 as 6 d 
(3) Practical Ileat Edited by T Croft (Power 
Plant Senes) Pp xui + 713 (New York and 
I ondon McGraw Hill Book Co Inc 1923 ) 25 s 

In our issue of December 9 192a p 792, we directed 
attention to the first of a senes of reports on the 
teaching of physics m the United States by a committee 
of the Amencan Phjsical Society formed to investigate 
the subject and to make recommendations for the 
future The three books under notice may be regarded 
as outcomes of that report for their aim is to provide 
a sound knowledge of the fundamental principles of 
the subject and to show how those principles find their 
ipplications in the common expenenccs of everyday 
life The first is for secondary school use and intro 
duces each principle by a familiar fact depending on 
it the second supplies the needs of a student in his 
first year at a University intending to become an 
engineer, while the third is a more complete exposi 
tion of the principles which underlie heat engineering 
All we well printed, and the latter is abundantly 
illustrated TTiere are a few lapses on fundamental 
points but they do not seriously interfere with the 
usefulness of the books for those who wish to know 
the why ” of things they see around them 
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Plane Geometry An Account of the More Elementary 
Properties of the Conte Sections treated by the Methods 
of Co ordinate Geometry, and of Modem Projective 
Geometry with Applications to Practical Drawing 
By L B Benny Pp vu + 336 (London Blaclue 
and Son Ltd 1922 ) ios 6 d net 

On the whole Mr Benny & book is one that wc would 
heartily recommend to the class of students he had in 
mind while writing it It is not a book for beginners 
it is not a book for mathematical spec lalists But for 
the student who wishes to acquire a fairly competent 
knowledge of the methods of analytical conics com 
bmed with the modem gee metrical point of view the 
book should prove ver> useful The style is attrictive 
and the treatment interesting 
Mr Benny s urn is cleirlj to combine the gcometmal 
with the analytical treatment of conics This aim is 
one that all should approve The onlv fault wc can 
find with the author s treatment is one that he himself 
mentions in the preface namely that there is a sort of 
see saw between geometry and analysis m alternate 
chapters This gives a rather unpleasant impression 
and we must confess that when we first took up Mr 
Benny s book the impression it made was 1 bad one 
But continued stud> of the book showed that the fault 
is more apparent than real Ferliaps m a future 
edition Mr Benny could so rearrange the material as 
to work the geometric il and the analytical into a really 
organic whole S B 

Flectncal Engineering Laboratory Experiments By 
Prof C W Ricker and C E Tucker Pp xiv+310 
(London McGraw Hill 1 ubhshing Co Ltd 1922 ) 
11s 3 d 

A student m an electrical engineering laboratory 
should be taught to rely on his own resources and 
enciuraged to exert his own initiative At the 
beginning of his course it is advisable that he perform 
rapidly under canful supervision the fundamental 
testing experiments He should then be assigned 
work which requires a certain amount of originality 
If he shows a particular interest in an> problem he 
should be encouraged to make a research n it lhe 
teacher is occasionally rewarded by finding a keen 
and accurate observer who Ins the ability to analyse 
his experiments and draw useful conclusions from them 
In the book under notice fifty six experiments an 
given ranging from the wheatstone bridge to tic 
mercury arc rectifier and from the direct current 
generator to the load chxraitenstics of a three phase 
commutator motor The theorv givtn of the various 
tests is not too lengthy and van be easily under 
stood The book can be commended to teachers and 
students 

Practical Chemistry By Dr L C Newell Pp 
vw+543 (London and Sydney D C Heath and 
Co nd) 6* 

Dr Newti l’s work » not a practical text book in 
the English sense but an elementary text book of 
chemistry along the lines now followed m America 
Industrial applications are kept in the foreground, and 
illustrations of technical plant are numerous 
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Letters to the Editor. 

[The Fditor does not hold himself responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of, rejected manuscripts intended for 
this or any other part of Nat url No notice ts 
l skin of anonymous communications ] 


A Calculation of the Atomic Weight* of Isotopes 

Somf months ago when engaged on a study of 
radioactive disintegration senes the results of which 
appeare 1 in the Oct btr issue of the Phil v pheal 
Malawi I was d le to formulate simple rules from 
radio utive data which enabled me to c ilculate a 
list of the atomic weights of the principal isotopes 
of 1 oth common and r 1 lio ictive elements 1 his list 
which will be puhlishe 1 in clue course agree 1 closely 
although not identically with all the experimental 
values of the atomic weights of the isotopes of the 
common elements determined up to th it date (June 
192 j) 1 v Astcn and others Since thin in a recent 
issue of Isaturi (September 22 p 449) Aston his 
publisltd some further results witl which mv 
predictions agree so cxartls that I feci constrained 
to gi\ e here 1 1 rit f it cc unt of how mv list was arris t 1 
at and to state some results which have jet to be 
venhid or disproved ixpcrimentillj 

1 he main supposition is th it there arc four separate 
radioactive series the meml ers of whuh have atomic 
weights given respectively bj 4» t 3 4*1 4*1 1 

and 4*t where n is in integer Tn the paper mentioned 
abovt I give reasons for supposing tint the first of 
these is the ai timum series the second the ur imum 
series the third a hypothetical senes the end product 
ji win h m ij be bismuth (a 209) an 1 th dlium 
(a 21 s) and the fourth the thinum senes It is 
known tint in the uranium and in the thorium scries 
successive changes are principally of two kin Is a 
succession of a particles m 1 the succession alp 
and a it is probil It tnd 1 assume it to be so that 
m the two other senes the charactenstic successive 
ch inges arc v succession of a particles anil the 
succession a p a p 1 next imagine that radio 
activity continues below the so called end products 
of the senes the uranium and thonum series being 
continued by the elements of even itomic number 
ind the two other ones bv the elements of odd 
atomic number There is no expenmental cvilence 
for this nor does it matter The point is merelj that 
isotopes which on radioactive evidence would be 
presumed stable would 1 e found expenmen tally to 
be the isotopes of common elements and those 
presumed instable (bodies which supposedly expel 
js particles for eximple) would not be found This 
is reasonable 

An arrangement of this kind yields a surprising 
amount of information and it may be claimed that 
solely from radioactive evidence the following points 
mav be deduced (1) It is probable but not ini 

r isible that isotopes do not differ by more than 
units of atomic weight (2) onlv end products 
of r idioactivc senes or radio elements emitting a 
particles should be considered when a comparison is 
made between common and radioactive isotopes 
(3) all elements are limited to two isotopes of odd 
atomic weight (odd isotopes) and these differ by 
2 units of atomic weight only (4) odd elements 
(t e elements of odd atomic number) have odd 
isotopes onlv and if there be two the lighter one is 
likelier to be the more stable and consequently the 
more abundant m Nature (5) even elements may 
have both even and odd isotopes but the former 
should be as a rule at least twice as numerous as the 
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latter and an odd isotope should not be either the 
lightest or the heaviest of all (6) iso bares of common 
elements may be of even atomic weight only (7) 
an element the atomic number of which is given by 
4*1+3 has An isotope of atomic weight 4*1+1 and 
1 tee versa and (8) an even element nas always one 
isotope a unit of atomic weight higher than one of 
the isotopes of the element next below it 

Several of the above rules have already been pointed 
out by Aston from his results on common isotopes 
They ore m leed the common ground of both ordinary 
and radioactive isotopes TTiey do not apply in 
their entirety to the elements below nickel and 
cobalt It is not to be expected that the lightest 
elements with their simple structure would behave 
exactly like the heavier ones In addition it is prob 
able from atomic weight evidence and certain videni e 
from Aston s results that the senes 4*1 f 2 and 4»+i 
do not run continuously below the limit of cobalt 
and nickel 

If the radioactive evidence were decisive in regard 
to which mass numlxrs are unst ible and which 
are possible isobares the determination by calcula 
tion of all the isotopes of ill the elements would not 
be difficult but this does not appear to be so 1 he 
evidence docs not give a complete solution bee iuse 
among other things I have not considered possible 
Ir inching in anv of the senes Branching no doubt 
occurs accor ling to some pi in but up to date I ha\ e 
not discovered what that plan is Consequent^ on 
one or two occasions 1 h ive failed to agree entirely 
with \ston s expenmental results Tor example my 
cilrulations give two isotopes to calcium 44 and 40 
an 1 two to argon 40 an 1 36 but they indie ite that 
jt> is the more abun lant whereas Astons results 
(and the itomic weight) contradict this 

Iir the elements from hydrogen t* yttrium my 
list is 1 lentical with \ston s list which covers this 
ringe completely except that 1 say that scandium 
lias a seemd isotope at 47 /ireomum li is an 
isotope at 92 an 1 possibly a third at 94 but no 
others in iddition to its pnncip il one at 90 already 
established by Aston Niobium has 93 and 95 
molvtxknum is simple and 96 I lement 43 would 
have 97 or 914 if cither existed but they do not 
(I’resumably 1 missing oil I clement is one which 
occurs at a place where two successive odd mass 
numbers happen to be unstable ) Ruthenium has 
100 101 U2 and 104 possibly 98 but not 106 
Rhodium is principally and probably only 103 
Palladium is certainly 101 106 and roS not 105 but 
possibly i(>2 and 110 Silver is as given by Aston 
C illinium is no 111 n* 114 wnth perhaps 108 and 
no but not 106 Indium is 113 onlv Tin and 
antimony are is given bv Aston Tellurium is 
mainly 128 and 126 with possibly 130 and 124 
but not 122 (Were it not that 128 is greater than 
the itomic weight of iodine I should be inclined 
to say that notwithstanding its atomic weight 
tellurium was mainly 128 ) Iodine and caesium are 
simple as given bv Aston Xenon is as given by 
Aston except that I drop 126 or 124 Lanthanum 
and praesodymium are simple 139 and 14 1 respect 
ively It is more probable that cerium is simple 
and 140 than complex and 140 142 and 144 

Barium is complex having 134 136 and 138 but 
not if cerium tie simple 140 and it has no odd 
isotopes 

The rare earths are not difficult to do m spite of 
the uncertainty of their atomic weights Each of 
the even rare earths is complex Tlement 61 would 
have 147 and 149 if either existed europium is 
151 and 133 holmium 163 and 165 and thulium 169 
and 171 In spite of their atomic weights terbium is 
159 only and lutecium only 177 Hafnium is m ainl y 
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178 and 180 with some 182 and has no odd isotopes 
Tantalum is 181 and 183 tungsten i8j only and 
element 73 would have 183 or 187 if thev existed 
Iridium appears to have 191 as well as 193 platinum 
has 194 and 196 possiblv 192 but 198 is unlikely 
Mercury is 198 199 200 202 and 204 and not 201 
as Aston finds but I cannot add 197 as he thinks 
possible 

Gold is 197 and simple if Aston is right about 
mercury otherwise it should have 199 also 
Thallium is 203 and 205 lead principalH 208 and 
206 the former in excess Bismuth is simple and 209 
Polonium is of course 210 and the onlv member of 
element 84 with a chance (and that a very remote 
one) of being isolated Thonum is simple ind 232 
One isotope of element 89 is too unst ible ever to he 
isolated I lenient 91 has 231 and 233 the former 
being probablv protoactinium Uranium which is 
complex has boon discussed in my paper in the 
Philosophical Magazine 

The order of intensity of the isotopes cannot be 
gi\en accurately from these consider ltions but t 
rough sorting into major and minor isotopes is not 
diflieult to make Mass numbcis which belong to no 
atomic numtxr ire difficult to estimate \t present 
I feel sure of ten even ones and tint tv one odd 
below polonium most of which Aston has found 
All but one of the former are of the form 411 t * and 
more than three fifths of the latter of the form 411 t 1 
There appear to be at least thirty simple elements 
if my predictions be added to Aston s cert unties 
I ourteen of these have accepted atomic weights 
within o 03 of a unit and as many fall short of a unit 
b\ this amount as exceed it I have assumed Aston s 
whole number rule in all the numbers gi\en in this 
letter 

After these mass numbers had been <1< duced I found 
that the complexity of an cltment was ipp irently a 
simple function of the atomic number i6m Thus 
there is a probability that elements of atomic numbcis 
1O1 + 7 i6« + io and i6n + 11 are simple that 1 6 m + 3 
1 6 m f 3 16M + 13 and 16M + 15 have two isotopes tint 
i6n + 8 and i6m H4 h ive no odd isotopes and that 
i6m i6m + 2 and i6m+ii ha\codd isotopes If this 
deduction be substantiated by experimental work it 
should throw light on the constitution and stibihty 
of the nucleus A S Re sseli 

Dr Lee a I aboratory Christ Church 
Oxford October 3 1923 


The Measurement of Very High Temperature 

In 1914 Lummer 1 described some experiments on 
an are burning in a g is at high pressure His method 
of determining the temperature based on the increase 
of surface brightness of the positive crater is extremely 
unsatisfactory and his figures using his own vdues 
of surface brightness appear to be nearly three 
thousand degrees too low It seemed desirable 
therefore, to repeat and extend the experiments and 
determine the temperature more precisely A very 
accurate wav of doing this would be to determine the 
ratio of the intensity of the light at two wave lengths 
as far as possible apart which would define the 
temperature if the positive crater were a complete 
radiator This assumption need not be made if ratios 
of the intensities are determined at two different 
temperatures one of which is known Thus for 
example ui the region in which Wien s law holds if 
«x is a constant proportional to the emiasivity the 
intensity is given by 

\£SS 1 M) Koh1 ' und HenrteUuD * ^ 
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which determines T, in terms of Tj Since ox which 
may also contain the sensitivity of the measuring 
instrument disappears from the final equation this 
method is very convenient and may be made very 
accurate 

Iwo methods were used for determining the in- 
tensity one by the use of a wedge as suggested by 
Prof Merton * the other making use of tne photo 
electric effect I he first method is more convenient 
in many cases the second is probably more accurate 

1 he mam difficulty is to make sure th it one is really 
observing the hottest part of the crater It is very 
difficult to keep the arc constant it high pressures 
and obviously too low a temperature will be found if 
the arc shifts during the exposure so that p irt of the 
me isurcment is earned out on the colder parts sur 
rounding the crater If this has been avoided com 
panson of the intensity at any two wave lengths at 
atmosphenc pressure and at high pressure enables the 
temperature at the high pressure to lie calculated in 
terms of the known temperature of the norm il ire 
A check in the method is given bv the constancy of 
the temperature found using vanous wave lengths 
Ihe divergence from the mean is within the limits of 
cxpcnmcntal error 

Owing to the difficulty outlined above observations 
it the same pressure do not repeat very iccurately 
though the highest values are fairlv consistent The 
following tible summarises the provision il results for 
an are in nitrogen 


Prc» uni n 
Atmospl le 

lempfi ture 

1 

(4 190) A 

b 

j68o 

18 

6180 

33 

6320 

80 

8O20 


As already stated these are minimum tempera 
turcs and indications on one plate (10 ooo° at 50 
itmospheies) seem to justify the suspicion that they 
may be considerably underestimated 

I urther experiments making use of a number of 
improved methods are now in progress and it is hoped 
shortly in a fuller publication to give more accurate 
values for the temperature of the crater as a function 
of the pressure ana nature of the gas The fact seems 
certain however that one can bv this means reach 
temperatures in the laboratory considerably higher 
th in the temperatun at the surface of the sun 
It may be interesting to note here the strong 
reversal of some of the cyanogen bands shown on the 
pi ites within certain limits of pressure and tempera- 
ture Ihe phenomenon is most noticeable between 
30 and 40 atmospheres and it should be possible to 
locate these limits more definitely in the course of 
the experiments 

I h ive in conclusion to acknowledge a deep debt of 
gratitude to Prof I mdemann for much helpful 
criticism and encouragement I O Griffith 
Clarendon Laboratory Oxford, 

September 22 

• Mfr)<JS and Nlchohon (Phil Trani Roy Soc A ary) Prof Merton 
kin Uy lent me the fpoclrocuotor and wedge which bo tuad in hia own 
invesUgatran and I take this opportunity A th a nkin g him lor the loan of 
the egyarauw and for hk assistance in uitiatm me into the details of hia 
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Early Oracle Chemistry 

It is generally recognised that chemistry began as 
the divine [or perhaps sulphurous J art (0«« 
rix'i) in Hellenistic Egypt in Alexandria during the 
first centuries of our era The books of its practi 
tioners have existed as copies in most European 
libraries for many centuries Those in the King s 
Library at Paris were mentioned by Olaus Bomchius 
in the seventeenth century parts of the most lm 
portant were published and translated by Hoefer 
early in the nineteenth century and the whole corpus 
was published with a translation by Berthclot and 
Ruelie as the Collection des anciens alchmustes 
grecs under the auspices of the trench Minister of 
Public Instruction in 1887 88 m four volumes It is 
not a little surprising to find such an eminent writer 
on cognate subjects as Reitzenstem as a result of 
admittedlv hasty examination of the Pans MSS 
ofienng rather severe cnticism of the work of 
Berthelot ind Ruelle since the text of the latter is 
based on the collation of existing MSS and not 
merely on those of Pans The production of it and 
of the translation was a work of no small difficulty 
as might have been anticipated from the place of 
ongin and date of the original A very large number 
of words have no place even m such exhaustive 
works as Du C tngc s I exicon 

It is therefore particularly gratifying to find 
Prof Stephanulds of the University of Athens now 
undertaking a revision of the text and transl ition 
of the C ollection in many places where they are 
obscure His knowledge of chemistry the literature 
of alchemy and— particularly — of modern Greek are 
brought into use Mme Hammer Jensen it is true 
has recently attempted in her essay Die 31 teste 
Alchymic Copenhagen i) 1 to reconstruct the 
theories underlying the Greek Uchemical MSS and 
to rearrange them in order of date Hut her evident 
lack of broad chemical knowledge and her approach 
from the w w of the so called classical philology 
have noticeably hampt re 1 her contribution 

Prof Sttphanidds article published in the Revue 
des ttudes greco tes tonic 35 Ko 162 Paris 1922 a 
copy of which he has just sent me is one of great 
interest an 1 value T he following may be mentioned 
as an indication of the tvpe of emendation which he 
has been iblo to suggest — throughout with a full 
appreciation of Berthelot Many words left untrans 
lated are now given meanings c g xartya false 
pearl in modern Greek The explanation of the 
obscure passage given on p 0 (206 8) of Stephan id6s 
paper is very ingenious Some of Herthelot and 
Ruelle s translations read as nonsense but in the 
hands of lTof Sti phanidds the text reveals its mean 
mg de la largcur d un petit miroir trts mince 
becomes en forme trks mince de pterre speculum 
[mica] The passage given bv Berthelot and Ruelle 
as Ouclquts uns aprks cela font boir un oiseau 
depuis le soir jusqu a une heure puis lls laissent 
mounr de soif le petit oise ui en le pnvant de boisson 
etc is completely incorrect and should read 
Quelques uns donnent <les perles \ avaler & 
une poule < afin qu elle les garde dans le cozier 
depuis le soir jusqu a uno heure en pnvant roiseau 
de boisson et puis cn le saenfiant on trouve les 
espkees les perles bnllantes (Improvement of 
pearls bv the action of the gastnc juice a well known 
operation m ancient technology ) 

There will be some cnticism of such rendenngs as 
nTpl\a o» = acide azotique and laXhnrpm flyovr 
oKtiofUroKor a s pira*oK pour la <rm > if because les 

Byzantins appeloient /Sordnj la poudre k canon et <r 
le canon * OvrApior puzzled Hoefer it has become 
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fashionable to render it magic plant Some 
obsc unties are put down to assonance and belief m 
sympathy (cf the epieot and xp^ot of the Stoics) 

J R Partington 
45 Kensington Gardens Square W 2 


The Musk Ox In Arctic Islands 
During my vanous arctic expeditions I have learnt 
a good deal about the ovibos (musk ox) from converse 
tion with the Eskimos and perhaps more from actual 
observation Especially when we were in Melville 
Island (1916 17) we were m almost continuous 
association with the animal It has occurred to me 
tliat what we know of the present habits and distri- 
bution of ovibos throws a light on one of the geo 
logical problems of the Vmencan arctic 

All my inquiries from the Eskimos and all the 
observations of our own party indicate that both 
herds and single animals move slowly — no faster 
ordinarily than strictly required bv the feed This 
means that in fertile arctic grass lands herds move 
less than five miles a month But — more important 
— we have neither observed nor heard about their 
crossing sea ice We have nevor seen ovibos tracks 
more than one or two hundred yards from shore It 
seems that if thev thoughtlessly start out upon 
the ice they pause within 200 yards look around for 
land and turn in a direction where land is visible 
This means that through observation and hearsay 
I have concluded that the ovibos never cross from 
one island to another either by swimming the water 
or bv walking across ice If this has always been 
their nature we c in explain their presence on several 
of the arctic islands only by assuming that once upon 
a time these isI inds were connected 1 ind 

Some of the arctic lslan Is have numerous raised 
belches and other indications that they have been 
rising ripidly in recent times- the Ringnes Islands 
Borden Island King Christian Island and Loughecd 
Island In none of these h ive we found any evidence 
that ovibos were ever present 

Since the living ovibos or remains of the dead are 
found so far is I know m all the other arctic islands 
we must conclude th it these islands were once upon 
a time connected with each other either directly or 
by way of the mainland of either North America or 
Asia It seems clear thit the islands where ovibos 
have never been were at that time either separated by 
water channels from the land mass which later became 
the main part of the Canadian Archipelago or else 
iml more prob ibly that they were then beneath the 
sea Viihjalmur Steiansson 

New Court Middle Temple 
London E C 4 September 24 


Scientific Name* of Greek Derivation 

Os looking through some arrears of Naturp after 
the vacation I see on August 18 p 241 Dr W D 
Matthew m discussing the spelling of names derived 
from the Greek asks if we should write Demosaur ' 
or Dinosaur ? 

1 or the spelling it is no great matter but it does 
matter for the pronunciation For example at one 
time it was customary perhaps more or less may 
still be to spell Pbeidias Phidias consequently 
the unlovely pronunciation Phiddias was preva 
lent So had we not better keep to Demosaur ? 

Clifford Ali.butt 

St Radcgund s Cambridge 
October 10 
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The Problem of Leprosy. 


R ECENT progress, especially as regards treatment, 
has paved the way for practical advances m 
the control of the world old problem of leprosy so a 
bnef survey of the position appears to be timely 
Ancient records show it has been present in Africa and 
India, and probably also m China from the dawn of 
civilisation It spread over Europe during the first 
centunes of the present era was earned to the New 
World soon after its discovery and new epidemics 
originated in some Oceanic islands as late is the middle 
of the last century There is evidence to show that 
leprosy is now spreading among the Mohammedan rues 
of tropical ( entral Afnca 

Nearly all the countnes with the highest incidence 
of leprosy are situated in humid hot tropical are is 
of Afnca Asia and Amenca Heu.tr not long ago 
estimated the lepers of the world at about two millions 
which recent figures indicate not to be an over 
estimate as some authonties place the number tn 
China at one million, the 1921 census figure fir 
India is 102 513 with at least an cquil number of 
earlier unrecorded cases while the rates in scry 
extensive areas of Central Afnca hut rcccnth been 
shown to vary between 5 and 60 per mille uid in 
small areas h ive run up even to 200 per milk Ihese 
are tcmble figures when we remember that the present 
official Indian rate is but o 32 per mille m spite of 
lepers being seen daily m the streets of most 1 irge towns 
of that densely populated country South Afnca has 
2248 and the West Indies 1433 known ltpers so the 
total number in British countnes cannot well be ltss 
than 300 000 The eradication of the dise is< is thus 
a formidable task 

During the latter half of the nineteenth century 1 
remarkable controversy raged between the supporters 
of the hereditary and contagious theories of < ngin of 
the disease The hereditary view had for 1 time 
supplanted the ancient belief in its contagiousness 
although the classical figures in support of the hcredi 
tary transmission of leprosvin Damelssen and Boccks 
book of 1848 have long been shown by advancing 
knowledge to lend no valid support to that theory 
The theory rapidly lost ground after the discovery of 
the lepra bacillus by Hansen in 1874 and is now finally 
discredited in favour of the age long theory of the 
communicability of the disease Jonathan llutchin 
son s fish theory, also of prebactenological origin has 
had no supporters since his decease 
The precise manner in which the causative bacillus 
of leprosy passes from the diseased to infect the 
healthy is still however, not finally proved although 
there is a very general consensus of opinion that it 
enters through mmutc lesions of the skin or superficial 
mucous membranes, especially the nasal, and that 
prolonged exposure to close contact with a leper is 
usually necessary before infection takes place In 
a senes of 700 cases in which the probable source 
of infection was traced, house infection was shown 
in about 80 per cent , whde m at least 30 per cent 
the unfortunate victim had slept m the same bed 
as a leper before contracting the disease It is also 
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known that the nodular form is far more infective 
than the nerve type, owing to the extensive dis- 
charge of the lepra bacilli from the ulcerated skin 
and nasal lesions of the former Children and persons 
not over twenty y ears of age are far more susceptible 
than those of thirty years and upwards All these 
arc very important points from the prophylactic 
side 

The three international leprosy conferences of 1897, 
1909 and 1923 have all endorsed the contagiousness 
of the disease and the necessity of segregation m 
stamping out or greatly reducing it as has been so 
successfully carried out in Norway where 2833 cases 
in 1856 have been reduced to 140 at the present time, 
while dunng the last two decades the rate per mille 
has been redut cd to less than one half the former rate 
in t yprus and Jamaica through similar measures the 
value of which when pratticablc is undoubted Un 
fortunatelv the expense of compulsory segregation is 
entirely prohibitive when such large numbers as those 
of India China and Central Afnca have to be dealt 
with while even under the favourable conditions of 
Norway as compared w ith liackward and poor tropical 
countnes the time required to eradicate the disease is 
much prolonged by the impossibility of discovering 
and isolating the cases m an early stage as long as this 
involved Ilk long separation (rtm relitivis ind fnends 
with no ipprcnablt hope of recovery and restoration 
to their homes I he inevitable result is that by the 
tune many of the patients were detected and isolated, 
other members of tlicir househtlds were already in 
fteted though they develop the disease only after 
several years on icrount of Us prolonged incubation 
penod 

Advances in the Trfatmvnt of Ieprosy 

It is a remarkable fact that just as the great specific 
remedies for malana and amoebic dysentery cinchona 
Inrk and ipecacuanha Toot respectively were dis 
covered centuries ago by the abongin il South Amtntan 
Indians so the one remedy of vilue m lepnsy, chaul 
moogra oil is an old Hindoostan n edicine It was 
brought to the notue of European practitioners in 
1833 and was shown by Ralph Hopkins of Louisiana 
to be able to clear up a certain proportion of incipient 
cises although it only retarded the advance of typical 
ones being too nauseating to allow of more effective 
use by the oral route 

Intramuscular injections of the oil proved to be more 
efficient and in 1913 \ict r G ITeiser reported 11 per 
cent of apparent cures after some eighteen months of 
painful injections which only a certain number of 
lepers will submit to These observations led Rogers 
to search for a soluble preparation of the active portion 
of the oil more suitable for injection purposes which 
he found in 1916 in the sodium salts of the different 
fractions of the unsaturated fatty acids of chaulmoogra 
and hvdnocarpus oils derived from Taraktogmos kurm 
and llydnocarpus mgkhana first the lower melting- 
point fractions were used under the name of sodium 
gynocardate, while afterwards he concluded that 
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sodium hydmxarpate was more active than either the 
former or than sodium chaulmoograte E L Walker 
and Marion Sweeney confirmed these observations and 
showed that these fractions had a direct lethal action 
on and fast baulli as a class when added to cultures 
This led them to suggest a direct action of the drug 
on the lepra bat lllus tn vtt 0 

As these soluble preparations were still painful and 
sl»w in their action, Rogers commenced to use them 
intravenously when he observed occasion il severe 
fchnle reactions with inflammation of leprous nodules 
ai < jmpanied bvextensn e breaking up of the lepra bacilli 
in them followed by gradual absorption and eventu vl 
disappearance of both the bacilli and all signs of the 
disease 1 he same worker next showed that a soluble 
sodium salt of the fatty auds of (odlivcr oil sodium 
m irrhu ite and of soya bean oil (sodium soy ite) were 
alsi effective in leprosy although they had no direct 
uti on on itid fast biulli in niro More recently he 
has found in increase in the imount of lipase in the 
bljod of treited use ind Muir in Calcutta has shown 
thit this ferment de rcises after a severe general 
rcictnn mdu iting thit it his bicn used up during 
the destruction ol the bacilli in the body 

Shiw Mackenzie sh wed these soips to stimulate the 
ac tion of pancrc atic ferment tn vitro on f its so Rogers 
his suggested thit they may let through the lipase 
dissolving the fittyco iting of the lepra bacilli tnttto 
much as IJryer his su reeded in doin„ tn t tiro in the 
c ise f the tubercle ha lllus a point ol practical interest 
alsD in c mnexion with the use of sodium morrhu ite in 
tube n ulosis which is still under tn il In the case of 
leprosy large numbers of the bacilli mty be safely 
disintegrated by the treitment with apparent enhance 
ment of the resisting powers of the patient s system 
complete disappear incc of extensive nodular leprosy 
having occasion illy followed a very severe febnlt 
reaction of a month or more in duration followed by 
gradu il dcanng up of the disc 1st during the following 
year without any further treatment Moreover 
K K Chatterji has obtained in active preparation 
against leprosy from mim oil and Muir others from 
Imseed and even from olive oil so an immense field 
has been opened up fir further search for possible 
curative products against both leprosy and tuber 
culosis 

In 1920 Prof Dean and Dr Hollmann in Honolulu 
made a further practical advance when they showed 
that ethyl ester chaulmoogrates and hydnocarpates can 
be successfully used by the intramuscular method in 
place of the more troublesome intravenous injections 
of the sodium salts Similar preparations to theirs 
were the basis of leprolm issued by a German firm 
several years earlier and used with some success in 
leprosy by J ngel and others 

Reports from all parts of the world now suffice to 
prove that an important advance has been made in 
the treatment of leprosy by these various researches, 
the less advanced cases being naturally more amen- 
able to the treatment and although in such a chronic 
disease as leprosy with a very long incubation penod 
it is diffic ult to decide if actual cure can be brought 
about any more than in tuberculosis, yet a few of the 
earlier Calcutta cases have now remained free from 
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active signs of the disease for from five to eight years 
There is good reason therefore, to hope some are 
actually cured, while there is no doubt the mfectmty 
of the disease is removed in many of the -arlier cases, 
with consequent decrease of possible contagions from 
them 

Provision sor Treatment 

The practical question now arises as to how far the 
improved treatment can be utilised in the struggle 
against leprosy The third International Leprosy 
(. onference at Strasbourg in July lost endorsed its value, 
and laid it down that segregated lepers should be 
provided with the liest treatment Only a very small 
percentage of the total lepers segregated in India and 
other British governed countries are receiving its 
benefits however, muih less the vastly greater numbers 
of free lepers including most of the earlier amenable 
cases the mlcitive powers of which might be largely 
abolished by six months to a year s treatment The 
treatment would cut short the new infections arising 
from them among their relatives and others living in 
their houses and solve the hitherto unsurmountablc 
problem cf dealing effectively with the early cases of 
the disease whn h it is often impracticable to segregate 
It affords the only hope of i rapid diminution of leprosy 
in India Central Africa and other countries with very 
numerous lepers 

lor this purpose in addition to agricultural colonies 
for indigent and especially d ingcrous lepers it will be 
nectssiry to orginise out patient leprosy cl nirs in con 
nexion with os many hospitals us possible where the 
weekly injections can be given on the plan developed 
by F Muir at the Tropical Disease Hospital Here 
about 100 c ases are under regular treatment, and 
much research work is being done with the view of 
improving further the treatment in the leprosy 
laboratory of the C alcutta School of Tropical Medicine 
By this means it should be possible to render a large 
number of the earlier cases non infective at a far lower 
cost than m settlements, and to produce a decline of 
new infections and ultimately in the incidence of 
leprosy hitherto impossible to obtain 

Unfortunately it must m truth be admitted that the 
United Stites is doing far more for its lepers in the 
Philippines and Hawaii both as regards segregation and 
in applying the newer treatment than Great Britain is 
for her much greater number of lepers, mainly due to 
lack of funds, especially in India and Central Africa 
During the lost few months however, a British Empire 
Leprosy Relief Association has been founded under the 
chairmanship of Lord Chelmsford with the support of 
a number of leading Bntish physicians and men of 
scieme, which will shortly attempt to raise the large 
sums necessary to remove this reproach from the Bntish 
nation This has become all the more unjierative now 
that the Strasbourg Leprosy Conference has pointed 
out the obligation we are under to provide the best 
treatment for our segregated lepers It applies equally 
forcibly to the free earlier, and more curable cases, 
and it is to be hoped that no further time will be lost 
m bringing the knowledge that science has now furnished 
to the relief of those who are perhaps the most cruelly 
afflicted of the human race L R 
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The Geographical Position of the British Empire 1 

Vaughan Cornish D Sc 


The Position which has been occupied 

T HE British Empire although situated in every 
continent with shores on all the oceans is 
seen to have a definite geographical position when 
we consider the ports of call which unite its lands 
and the naval stations which guard the communica 
tions During the growth of the Empire eastward 
and westward from Great Britain numerous harbours 
were held at different times those retuned being a 
selection unrivalled by the ports of any other State 
in commercial and strategic position 
The naval station of Bermuda well withdrawn from 
aerial attack has a central position in the great western 
embayment of North America intermediate between 
the ocean routes which connect Great Britain with 
Canada and the West Indies No foreign ports flank 
the route between Canada and the west coast of Great 
Britain At the western gateway of the South Atlantic 
we have excellent harbourage m the Falkland Isles 
Malta the capital of our fleet in the Mediterranean 
has a commanding position at the straits which con 
nect the eastern and western basins and the ni\al 
station at Gibraltar helps to ensure the junction of 
the Home end Mediterranean fleet and to pr tect 
the (ape route I he British army which is kept m 
Egypt as garrison of the Suez (.anal ensures our use 
of this gateway so long as wc con navigate the Medi 
terranc in If that navigation he interrupted we can 
still oppose the seizure of the Isthmus for we are al lc 
to send reinforcements by way of the Red Sra I 1 st 
of Fgypt the British island of Penm stands m the 
Straits of Bab el Mandeb and the garrisoned fuelling 
station of Aden provides the ne ess ir> port of < all 
on the routes to Bombay and Colombo Colimbo 
in the Crown (olony of Ceylon is at the parting of 
the ways for Australia and the farthest parts of our 
Asiatic p issessions and Singapore stands at the narrow 
gateway of the shortest route between Indn and the 
far East 

Ihe Cape route to India and Australasia is improved 
by British ports of call m Sierra Leone St Helena 
and Mauritius and is more effectively dominated from 
British South Africa than at first appears for although 
there is open sea to the south there are no iseful 
harbours in the Antarctic continent and on the 
African coasts the harbours are under British control 
for a thousand miles from Cape I own 
Of the six great foreign Powers the Irench alone 
are posted on the flank of both routes between Great 
Britain and the Indian Ocean and no Great Power 
has its home territory on that ocean Thus the pnn 
cipal lands of the Bntish Fmpirc — Canada the British 
Isles South Africa India and Australasia — have good 
communications with one another across the Atlanti 
and Indian Oceans both in peace and war 
The conditions of strategic communication across 
the North Pacific on the contrary are adverse to us 
owing mainly to the circumstance that we opened 
up Bntish Columbia across the prunes and by the 

From the presidential address del Tired to Sec too F (Gee grapl y of tbe 
Bntikh Amo latum at Liverpool on September 1$ 
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coasting voyage Had our colonising route been 
across the Pacific the Hawaiian Islands which were 
first brought mto touch with the Western world by 
the ships of the Royal Navy would have been a Bntish 
settlement and one of our first class naval stations 
As things happened however these islands were first 
needed by the Ameneans and now form the essential 
western outpost of the United Stites navy Between 
them and Bntish Columbia the ocean is empty of 
islands and fanning Island south by west of Hawaii 
with the id] icent small coral islands m our possession 
are no adequate substitute even apart from over 
shadowing by a first class naval station m the neigl 
l ourhood Thus there is no good strategic communica 
tion between Australasia and Canada across the North 
Pacific In this connexion it must le rememlered 
that cousmship does not relieve the Amencan Govern 
ment from the obligations which international law 
imposes upon neutrils It was not until three years 
after the outbreak of the War that America could 
offer us any facilities in the harbour of Honolulu which 
were not equally open to Germans It must also be 
noticed that we 1 av c no control of the Panan a route 
between New Zealand and Great Britain 

Turning to the question of communication between 
Bntish ( olumhia and Indi 1 it is important to realise 
that the Pacific roasts cf North Amenca and Asia 
are in a direct line with one another forming part 
ol a Great Circle so that there is no short cut a rcss 
the ccem as the map misleadingly suggests Thus 
the ourse between Vanu uver and Hong Kong is 
not only very long but also closely flanked by the 
h me ports c f Japan so that its secuntv in time of 
war depends upen the attitude t f the Japanese 
When therefore we differentiate the routes on 
whi 1 we have well placed n aval stations and recruiting 
liases from those dominated by the ports of some 
other Great Power we see that the lands of the Fmpire 
are united by the Atlantic and Indian Oceans and 
strategically separated by the North Pacific Thus 
the form in which the Mer ator map is usually drawn 
by Bntish cartographers with C in ida m the upper 
left and Australasia m the lower nght comer is a good 
if presentation of our mantime Empire for it slows 
the countnes as ccnnected across the Atlantic and 
the Indian but not across the Pacific Ocean 
Open this map a symmetneal distnbutun of <ur 
lands is revealed wl tn a Great Circle is drawn connect 
mg II ilifax m Nova Scotia the eastern terminal port 
of the Lmadian Pacific Railway with Fremantle 
the western terminal port of the Australian railway 
sy stem This truly direct line is t visted on Mercator s 
map mto the form of the letter S The line passes 
thr ugh Lower Egypt close to the Suez Canal follow mg 
tl e general direction of the Mam Track of the Fn pire 
which is the steaming route from Canada to Great 
Bntuin and thence by the Suez Canal to India and 
Australia At one end of the line lies the Canadian 
Dominion and at the other Australasia to the north 
the Bntish Isles and to the south the Union of South 
Africa tie chief homes of the British nation Our 
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coloured peoples are also distributed symmetrically 
about the lme, India being on the east, the Crown 
Colonies and the Protectorates of Africa on the west, 
so that it is the axis of symmetry of the Inspire 
Not far from its middle point is the Isthmus of Suez 
where our direct lme of sea communication is crossed 
by the only continuous route for the international 
railways which will connect our Indian and African 
possessions, and adjat ent to the Isthmus is the central 
station of our airways 

Such is the form and position of the British Empire, 
regarded as a mantime organisation, which in fact it is 

The Empire thus mapped has an intermediate 
position among the commercial, national, religious, 
and racial communities of the world such as is occupied 
by no other State The ocean routes must always 
be the link between the two great land areas of the 
world and in the present state of land communication 
provide the connexion between the numerous mde 
pendent s\ stems of continental railways Ihe chief 
of these systems is based on the ports of continental 
Europe, of which the greatest communicate with the 
ocean, and therefore with other railway systems by 
way of the English Channel Ihus the island of 
Great Britain is intermediate between the principal 
termini of the Furopean railways and the other rail- 
way systems Its harbourage is unequalled by that 
of any country of continental Europe and its supply 
of shipbuilding material and coal exceptionally good 
Thus the physical characters of the island accord with 
its position on the commercial map and the metro 
politan Bntish in their intermediate position have 
liccome the chief common carriers of international 
commerce 

The Suez Canal, where we have the principal control 
is the gateway between the railway termini of Lurope 
the greittst manufacturing centre of the world, and 
those of the monsoon region of Asia, the greatest 
centre of population It is also on the shortest route 
between the railways of North America and India 

How far reaching is the effect of our intermediate 
position is strikingly suggested by the fact that it is 
the Bntish naval stations which would if available 
provide Amcnca with the best lme for reinforcement 
of the Philippines, the Achilles heel of the Republic 
The distance of Manila from the naval shipbuilding 
yards of the United States is almost exactly the same 
by Panima and Suez but the Pacific connexion is 
bad owing to the great distance between the stations 
of the American Navy The relation of Port Said and 
Singapore to Amcnca and the Philippines is only one 
of mvny cises in which our position is intermediate 
between the home and colonial possessions of a white 
nation I hus the important I rcnch possession of Indo 
C hma has to be reached from Franct other by way of 
the Suez (anil where we maintain a garrison, or by 
roundm n the Cipe where we have a national recruiting 
base, as well as a station of the Royal Navy The 
true significance of our intermediate position has, 
however, been genertllv missed owing to a one sided 
interpretation of strategical geography An inter- 
mediate station, particularly a naval station, has 
commonly been regarded as a blocking position, a 
barrier where freedom of movement can be interfered 
with The historical fact is, however, that the harbours 
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of the Bntish Empire have also been a link between 
nations In the War the British Empire was the 
link of the allied and associated powers, and its geo* 
graphical position is unequalled for making a benevo- 
lent alliance effective or for checkmating the action of 
an alliance formed with a sinister purpose 

The Bntish Empire provides in Canada the one 
link on the political map between the European and 
Amencan divisions of the white race Of the 1650 
million people in the world, the whites number about 
500 and the coloured n^o The former are mainly 
grouped on the two sides of the North Atlantic Ocean , 
of the latter, the greater part, about 800 million, are 
in the monsoon region of Asia, which mcludes India, 
Indo China, Chum proper and Japan 

In tropical Australia the Bntish, in the exercise of 
their discretion, have set up a bamer between the 
white and coloured races The problem of Australian 
settlement is complicated by the circumstance that the 
northern coast lands lie m the Tropics, and have a 
climate which makes field work very arduous to white 
men It is moreover, uncertain if Bntish families 
would continue true to ancestral type in this climate 
If, however, settlers from the neighbounng monsoon 
lands of Asm be admitted it would be impossible to 
maintain a colour line between tropical and temperate 
Australia, and the labour of the Commonwealth would 
in time be done by coloured people The Australian 
Bntish are far from the mam body of the white race and 
from Great Bntain the chief recruiting base of their 
own nation On the other hand, the distance by sea 
between Townsville, Queensland, and the Japanese 
coast is no longer than the course of the coastmg 
steamers from Fremantle to Townsville , and the 
other lands of monsoon Asia are even nearer than 
Japan 

The relations between geographical environment and 
national welfare indicate that the decision to erect a 
barrier against coloured labour in tropical Australia is 
best both for the white race m Australia and for the 
coloured people of the monsoon region of Asia The 
admission of coolie labour would detenorate the 
national character of the Australians for the greatest 
nations are those which prov ide their own working class 
1 he descendants of the Asiatic coolies would on their 
part have a stunted existence as a community unable to 
share fully m the national life of their new land, yet 
cut off from the main body of their own people Far 
better then, that the Asiatic coolie should remain 
where the family hfe of lus descendants will be part 
and parcel of national life 

Neither should it be assumed that there is not room 
m Asia for a large addition to the population The 
pressure of population m ( hma is largely due to the 
undeveloped condition of mining, factones, and com- 
munications The coal fields are unsurpassed m the 
world, and iron ore is abundant , if they were worked, 
and factones were based upon them, the new occupa- 
tions and improved market for agncultural produce 
would provide at home for many of those who now 
migrate overseas Ihe further development of manu- 
facture m India would operate m the same direction 
The growth of a manufacturing population m China 
and India would stimulate cultivation and stock- 
rearing m the sparsely inhabited region under Asiatic 
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rule which runs diagonally across the mendians from 
the Penuan Gulf to tne Amur, and includes the eastern 
provinces of Persia at one end and Mongolia and 
Manchuria at the other Thu has for the most part a 
light rainfall, but comprises much fine praine country 
and some good agricultural land while in the more 
and trac ts there are many great nvers fed from snow 
fields and glaciers which could be made to irrigate 
large areas 

Adjacent to the Indo Chinese peninsula are the East 
Indies the climate of which is suited both to Indi uis 
and Chinese with great tracts of undeveloped land the 
productivity of which is attested by luxuriant forest 
The sparsely peopled regions of Asia near to India 
China and Japan by land and sea and for the most 
part connected with them by ties of civilisation pro 
vide an area for the overflow from these countries 
which is more than twice as large as tropit al Australia 
and British Columbia togethcrwithCalifomia, Washing 
ton and Oregon, the American frontier provinces of 
Y nglish speaking labour 

India includes one of the most important borderl inds 
within the Orient that of the Mohammedan and Hindu 
worlds lhe Punjab with its great rivers and plain 
is m such striking contrast to the mountains and 
plateau of Iran that wc are apt to lose sight of the fact 
that climatically it more resembles the highland on 
the west than the rainy valley of tht Ganges on the 
east It is an eastern borderland of Islam 1 religious 
world which is mainly comprised in the hilt of dry 
country which stretches diagonally from the Atlantic 
shore of Morocco to the Altai Mountains Delhi under 
the Great Moghul was an advanced capital of the 
Moh immedan world just within the Gmgcs valley 
which is the he idquarters of Hinduism In this sub 
imperial capital the two antagonistic c tvihs itions ar« 
now linked to the government of Great Britain and the 
age long wars between them have ceased 
Up to the time of British predominance India w as 
the terminal position of continental conquerors unused 
to the sea, who did not develop the advantages t f a 
sdicnt maritime position The ports of India lie con 
veniently for a long stretch of coast 1 and on the great 
gulf which forms the Indian Ocean and now owing to 
the facilities provided by British shipping much of 
this coast land has easier communuatun with Inin 
than with its own continental interior Several 
British possessions in the parts of Alma adjactnt to 
the Indian Ocean are in the intermediate ptsititn 
lietwccn the principal homelands of the bl ick peoples 
and the overflowing population of Indn and nowhere 
has the responsibility of our intermediate position 
called for more careful examination of the rights ind 
interests of competing coloured races rhe decisnn 
with reference to Kenya which has just been green by 
the Home Government recognises the main physical 
regions in the coloured world as political divisions of 
the Fmpire within which the established rates ha\c 
special rights which it is our duty to safeguard 
From file foregoing facts it is clear that the British 
people, metropolitan and colonial are in a greater 
degree than any other nation the doorkeepers of the 
world in respect of economic strategic and racial tom 
munications 
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The Consolidation of thf Position 
The consolidation of the geographical position which 
the British nation has won turns upon the future of 
colonisation within the Empire The ratio of white to 
coloured people in the I mpire is only about one to six 
The former are mostly of British stock The latter are 
of mans stocks differing physically from each other as 
much as from the white people and belonging to 
diverse religions 1 heir numbers are steadily increasing 
under British rule Consequently if the T mpire is to 
be guided by the Bntish, tlje numbers of our race must 
also increase There is however a school which con 
siders that if our ideals of ethics and efficiency are once 
accepted by the coloured peoples the racial complexion 
of the 1 mpire will be unimportant, as public affairs will 
be regulated by our principles This proselytising 
point of view does not take ac count of the contingency 
that British ideals implanted in coloured stock may 
receive alien development in future generations owing 
to biological causes Our confidence in Western 
culture in general and the British version of that 
culture in particular is based more upon the power of 
ad iptation which it h is shown in our hands since the 
Renaissance and the era of oceanic discovery than upon 
any system of which we can hand over a written pte 
scnption It is only in our own national communities 
m nnl) composed of British stock with minorities nearly 
ikin that we can be confident that British ideals will 
develop tv pically in the way of natural evolution 
therefore in our own interests and m that of the 
colcured races (who conflict among themselves) it is 
desirable to maintain the present proportion of the 
Bntish stock to whom the h mpire owes the just ad 
ministration of law and a progres ive physical science 

Wc have to note that the population of Great 
Britain which is now forty three million outnumbers 
the combined population of Canada Newfoundland 
South Afnca Australia and New Zealand in the pro 
portion of two and a half to one and increases more 
rapidly than that of all these Dominions Thus 
the chief source available for the British peopling of 
the Dominions is the metropolitan not the colonial, 
population 

The number and density of the population c f Canada 
is exceeded in the propc rtion of about ten to one hv the 
white population of the United States hence it is 
inevitable that there should be a large flow of people 
from the latter countrv to the Dominion As it is 
essential to unanimity in the Fmpire tl it tl e ( anadians 
should continue to be Bnti h m sentiment and not 
become pan American, a large immigration Irom Great 
Britain is required m Uinad 1 Moreover, the populatic n 
of continental Lurope outnumbers that of Great 
Britain in the proportion of something like ten to one, 
and as emigrants go to Ca tada from many Furopean 
countucs there is a further call for British immigrants 
to m untam the British character of the Dominion 

I he co operation of the Union of South Africa in tl e 
Waronlv became possible after the failure of an uisurrec 
tion by part of the Boers Since the number of persons 
of Dutch and Bntish stock is about equal an influx of 
Bntish colonists is required m order to ensure unanimity 
between South Afnca and the rest of the Empire, 
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Hit population of Australia stands to that of Japan 
as about one to ten The Japanese are a patriotic os 
well is an advanced nation and claim equality with the 
white nations from patriotic motives It is evident 
therefore that a strong reinforcement of British 
popul ltion is needed to maintain the doctrine of a white 
Australia For the same reason New 7 ealand also 
needs emigrants since Australasia is strategically one 
But what are the needs of Great Britain ? There 
is a school which teaches th it we should be strategic 
illy safer if we had no more people than our farms can 
feed which would be about one half of our present 
population that we have passed the numl tr which 
con ever be supported here in comfort and that 
additions to the population would deteriorate its 
quality by packing the slums The same school 
contends that emigration by taking the best and 
leaving the worst will produce i disgemc effect in 
the home country The conclusion is tint the salva 
tion of Great Britain can < nly be ensured by a drastic 
reduction in the size of the working class family The 
strategic argument used by this school is out of date 
as the proper plan of campaign for a coml ination of 
Powers bent on breaking up the itadcl of the Empire 
is not naval blockade but aerial boml irdment and 
what the country now needs for its defence is a great 
development of technical industries and therefere a 
large population A rural Britun would be quite 
unable to defend itself 

The economic argument shows too little apprecia 
tion of the permanent commerml advantige of our 
geographical p sition As soon as the world gets 
igain into its stride conditions in Great Britain will 
improve and thereafter eich increase in the popula 
tion of the world outside will provide more work in 
this country since our geographical position is un 
surpassed for rendering economic service to other 
nations 

The common notion that wc are packing the slums 
is contradicted by the census Taking tie case of 
the Metropolis not only is central London less closely 
peopled than formerly but the five rural counties 
round london contain a million residents who were 
bom in London and have spread out mto the country 
fied surroundings 


Neither does the census support the loose assertion 
that the towns are unable to replenish their population 
without fresh blood from the rural districts The 
proportion of London residents who are London bom 
has steadily inc reased throughout the last forty years 
and the birth rate in towns is as high as in rural districts 
even when corrected for the effect of migration between 
them Happily also the opinion formerly current 
that the townsman was deficient in morale was refuted 
by the War in whic h our urban regiments showed a 
sustained valour which has seldom been surpassed 
in the long ann ils of military history 
The contention that selection for emigration will 
leav e us only the worst ignores the essential considera 
tion that the best youngster for the Dominions is not 
necessarily the best for the Homo Country Here we 
need lads with sufficient business tenacity to resist the 
restlessness of youth quite os much is the Dominions 
need those who have a taste for frontier life 

The unequal distribution of men and wonen as 
between Great Britain and the Dommions lin its the 
marriage rate and consequently the total birth rate 
of the British throughout the I mpirc in a way to which 
no other nation is equally subject Ihe excess of 
women in Great Britain cannot however be wholly 
paired in the Dominu ns unless the exodus of men to 
tl c United States be largely rc directed to our own 
lands 

Now that the limitation of the family is year by year 
determined more by choice ind liss by cl ance it is 
important that all should know the sue of family whir h 
is necessary for mcreasc of the race Taking account 
of the present ige of marnage and the number of deaths 
before that i„t I find that a general preference for the 
family of three would not quite m untain c ur numl ers 
in Great Bntun even if all migration ceased If 
therefore the sue of family be universally decided by 
choice the number cf the rue cannot be maintained 
far less increased under present 1 c nditions unless tl c se 
who enter into matrimony cherish the ldcil of a familv 
of four children Upon tl is more perhaps than upon 
any other factor depends the continued efficacy of the 
British Fmpircfor guiding tackward races enlarging 
international commerce ind restricting the rongt of 
w tr 


The Sun and 

A RF( I \ T arti le 1 y C G Al liot and his colleagues 
of the Smithson an Astrophysical Observatory 
(VVashingt n Proc Nat Acad Sci vol 9 1943 No 6 
p 194) directs attention t a remarkal le decrease in the 
am unt cf he it radiated by the sun during 1922 and 
the eirly months of 192 j This amount the so called 
solar constant ha*, been well below its average 
value since the beginning of April 1922 No such 
outstanding sequence of low values has been found 
since the beginning of observatn ns in 190s ind if the 
sun s variation influences terrestrial weather 1922 ind 
the early months of 1923 night to show this influence 
If the temperature of the earth s surfac e were deter 
mined directly by the amount of solar radiation this 
long continued deficiency would giv e rise to a general 
fall of temperature by 2 0 or 3 0 I Owing to the c om 
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the Weather 

plexity of the atmospheric circulation no such simple 
direct rc sponse is to be expected but we mav reasonably 
look for an imalous weather and in fact the wnter 
of 1922 23 ippeirs to have been unusually disturbed 
in North \menca In dfferent districts there were 
extremes of both heat and cold drought and rainfall 
and the authors remark that while it is far too early 
in the study of the relitions of solar radiation and 
weather to state that the extrurdmary solar change 
c aused the unusual winter weather it does no harm to 
draw attention to 1 th 

If we turn to Western Furope we find similar dis 
turbed conditions especially m the north while the 
Arctic Ocean has been characterised by low pressure 
and al normally high temperature The coincidence 
with low solar radiation may be remarked but it is 
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difficult to trace any actual connexion between the two 
The moat that can be said at present is that both m 
North America and Europe the storm tracks lay foi the 
most part rather far north During sunspot minima, 
which are usually associated with low values of solar 
radiation (as in the present instance), a similar north 
ward displacement^ the storm tracks has been 
remarked, and m fact Sis been made use of by Hunting 
ton and Vissher in their theory of climatic changes 
(Nature, vol in, 1923, p 561) The solar effect, 
however, is difficult to trace because of the great com 
plenties introduced by terrestrial conditions, and 
particularly by the movements of Arctic ice For 


example, the anomalous weather of May last in the 
Bntisn Isles has been traced back to ice movements 
and variations of North Atlantic currents set on foot 
in 1931 and the early months of 1933 ( Meteorological 
Magaane, June 1933, p 100) that is, before the de 
crease of solar radiation had set in though of course 
the latter may have played some part in it It will be 
possible to analyse the effects of the dec rease m greater 
detail when the volumes of the Reseau Mondial for 
1933 and 1933 are completed, since this publication 
gives the deviations of temperature from normal 
at a large number of stations distributed over the 
globe 


Current Topics and Events. 


Thb resignation of Prof A G Green from the post 
of chief research chemist to the British Dyestuffs 
Corporation is followed by the announcement that 
Prof W H Perkin has been appointed advisor to the 
headquarters research staff of the Corporation This 
notice is reminiscent of a statement published in the 
7 tmes of February 1 1 1916 to the effect that Prof 
W H Perkin FRS of Oxford has been appointed 
to conduct the Research Department of British Dyes 
(Limited) and he has also accepted the Chairmanship 
of the advisory council of the company Taking 
these two notices in conjunction it does not appear 
that the recent one entails any material change in 
the relationship between the Waynflete professor of 
chemistry in the University of Oxford and the British 
Dyestuffs Corporation Meanwhile the Corporation 
has in quick succession lost the whole time services of 
Prof Robinson Dr Herbert Levinstein and Prof 
Green Moreover in his last report to the Corpora- 
tion the chairman of the merger company intimated 
the directors belief that further economies can be 
effected in our research department It will be of 
interest to note the attitude of the reappointed 
advisor towards the impending diminution in the 
research 'staff Although the 400000/ spent in 
research during four years is a considerable bum yet 
it is probably less than the expenditure on trained 
chemists incurred by the pre War forerunners of the 
Corporation taking into account the much smaller 
capital sum at the disposal of these firms The 
chemical staff of the Corporation is smaller consider 
ably than that of any of the larger units of the 
Inter essen Gemeinschaft If therefore the Corpora 
tion is to compete successfully against its foreign 
rivals further economies as regards chemists are very 
undesirable for without ample technical assistance 
the Corporation cannot fulfil the purpose for which it 
was founded with very substantial financial assistance 
from the Government namely with the primary 
objects of supplying dyes and colours to those 
British trades which depend for their continuance on 
their ability to obtain them 
The light plane trials at Lympne have demon 
str&ted the possibility of man flight with 3 horse 
power engine Two aeroplanes tied in the principal 
test for fuel economy with 87 5 miles to the gallon 
The former had a 34-6 h p engine a speed qf 33 m p h 
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and a mileage for the week of 362 the latter 54 10 h p 
74 m p h and 773 miles to which must be added a 
winning climb to 14 400 ft The decisive value of 
excess power is thus shown The cost of light planes 
built singly is about 500 1 and the competing machines 
were handled by the most experienced pilots in the 
country while Maneyrol perhaps the most brilliant 
pilot present met with fatal accident thus reminding 
us that flying still has its special risks It would 
therefore be rash to conclude that flying is now cheap 
easy and entirely safe but in spite ol these cautions 
the results achieved will stimulate flying in many 
directions The Director of Research indicated one 
of the most interesting of these in remarking that 
trials on light planes could be applied to geometrically 
similar aeroplanes of the largest size There is a 
fairly satisfactory theory of similar aeroplanes but 
the best type is being slowly evolved by the efforts 
of designers and the criticisms of pilots What is 
suggested is that it is possible to investigate the 
relative merits of different types on the scale of the 
light plane at comparatively small expense and then 
to apply the results to the largest aeroplanes which 
have proved enormously expensive in development 
by direct methods 

An account ol the investigation of « prehistoric 
flint mine at South Down about three miles north of 
Chichester was given by Major A G Wide at a 
meeting of the Prehistoric Society of T ast Anglia 
held at Burlington House on October 10 Major 
Wade has identified twenty one circular depressions 
averaging about 12 ft in diameter running along the 
summit of the Down m a straight line from east to 
west Three of these on excavation proved to be 
mine shafts sunk in the chalk for the purpose of 
extracting flint nodules The first shaft measured 
12 ft in diameter and 15 ft in depth and the second 
9 ft in diameter and 9 fV in depth Although no 
galleries were found the first shaft was deeply under 
cut on one side where the miners had followed a vein 
of flint In this shaft a pick made from an antler of 
red-deer similar to those found at Grimes Graves 
and Cissbury indicated the method employed in 
mining A large number of implements of Ann 
gnacian type was found in the infilling of the shafts 
and In the second the top stone of a saddle quern of 
green sandstone A large elongated axe is regarded 
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by Mr Reginald Smith as identical with a late 
Acheulein form The discovery is one of consider 
able interest as the pits are m all respects comparable 
with those at Cissburv while if the type of the lmple 
ments is accepted as evidence of date they support 
the view that both mines are of paleolithic age 1 he 
quern stone unless it can be shown to be later than 
the implements would then suggest a much eirlier 
date for com growing than is usually accepted The 
excavations were earned out with the permission of 
the Duke of Richmon 1 bv whom the implements 
mollusca and animal remains 1 ave been presented to 
the Bnghton Museum 

The Publishers Circular for September i contains 
some suggestive remarks by Mr T W MacAlpine 
on Scientific I iterature the Need for Co ordina 
tion Their gist is that publishers who cannot be 
expected to know the requirements of every branch 
of science might welcome advice from a committee 
or comnuttoes of scientific workers such as might be 
appointed by the Bntish Association Among the 
points to be specially considered ire form and style 
of treatment degree and nature of illustrations 
uniformity of nomenclature and symbols size of 
page and of printed area selection of type division 
into chapters paragraphs etc and the numbering 
of them list of contents and index Though we 
hold the view that too much standardisation often 
checks improvement by hindering natural selection 
still we think some steps could well be taken along 
the path sketched by Mr MacAlpine He is perhaps 
not aware that there already exists a committee of 
the British Association appointed to advise on 
similar matters in special reference to zoology and 
the allied sciences The last report of this committee 
presented at the Liverpool meeting deals with some 
questions that directlj concern publishers One of 
these is the precise and correct dating of volumes 
and parts The other discussed at length is What 
constitutes Publication J The answer is sum 
mansed thus Publication of a new systematic 
name is effective onlv when the volume paper or 
leaflet m which it appears is obtainable at a price 
in the way of trade by any applicant or is distributed 
widely and freely to circles interested it being 
always of a character suitable to the publication of 
such matter 

At last I yme Regis has a museum and the 
beginnings of a type collection cf the fossils for 
which it is famed The desirability of such a 
collection has been felt by some of the residents for 
many years but the question of cost has blocked 
the way In 1901 the late Mr T I D Phdpot a 
landowner at I yme erected a suitable building but 
the Town Council did not sec its way to find the 
necessary funds to maintain it and the fabric stood 
empty and forlorn Attempts to revise the situation 
were made early in 1914 and Mr Philpot was ap 
proached m the matter but the movement was 
abruptly ended by the outbreik of War On Mr 
Philpot s decease two years igo his representative® 
renewed his offer to the Town and this time the 
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Council was persuaded to accept the handsome gift 
Fortunately an enthusiastic palaeontologist Dr 
Wyatt Win grave was ready to act as honorary 
curator and to lend his own private collection of 
local fossils These with a few from other sources 
form quite a respectable nucleus around which all 
geologists will be glad to see the growth in Lyme 
itself of a collection worthy of the world wide reputa 
tion of the place The annual report shows what a 
good beginning has been made and includes the usual 
appeal for funds for cases and for gifts of specimens 
all of which should be forthcoming now there is a 
place to put them and a curator to watch over them 
In the September issue of State Technology — the 
journal of the Institution of Professional Civil 
Servants — the Act of the United States Congress of 
March last classifying civil servants is published in 
full Its principal interest for us is the prominent 
position it gives to the professional and scientific 
civil servant In Great Britain the administrative 
heads of government departments even when their 
concern is mainly with scientific or technical matters 
are men with a classical or literary education and no 
scientific or technical knowledge and the Institution 
of Professional Civil Servants has been urging for 
some time th it members of the scientific, staff of a 
department are as likely to make as good admints 
trators as the men with no knowledge of the affairs 
of the department at present chosen From the 
above Act it appears that this is recognised m the 
United States and in their civil service professional 
and scientific work is administered by men with 
professional and scientific experience The salary 
attached to the highest posts whether professional 
or administrative is 7500 dollars per annum 

A small but instructive pamphlet on the co 
operative development of Australia s natural resources 
has been published by the Commonwealth Institute 
of Science and Industry The whole held of Australia s 
resources is briefly surveyed and attention is directed 
to certain urgent problems that await solution 
Particularly important is the section dealing with 
agricultural and pastoral problems The ravages of 
vegetable and animal pests are shown to be enormous 
In New South Wales and Queensland alone the total 
area covered by the pnckly pear is not far from double 
the entire cultivated area of the Commonwealth 
Trom plant diseases alone the annual loss to Australia 
is estimated at more than 5 000 000 1 animal pests 
are even more costly In 1 bad year the sheep fly 
may cause a loss of f 000 000/ A long list is given 
of investigations needed in the interests of agricultural 
pastoral and forest industries The pamphlet makes 
a strong plea for the application of scientific method 
and research in the development of Australia s 
resources Copies may be had free of charge on 
application to the Director of the Institute at 
Melbourne 

Among the many new periodicals of varying aims 
and quality relating to wireless telegraphy and 
telephony we are glad to welcome a new comer in 
r xpenmental Wireless of which the first monthly 
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issue ib before us Thu in its own words is a Journal 
of Radio Research and Progr e ss and wisely leaving 
to the more popular type of paper elementary matter 
broadcasting news and doings of societies con 
centra tea upon articles on recent developments and 
experimental research For example a new con 
nexion for valve generators in which the oscillating 
circuit u connected between the grid and the filament 
is described in an article by E W Gill and the 
possibilities of the neon tube both as an oscillator 
and a receiver are discussed by E H Robinson 
Another suggestive article deals with the correction 
of distortion produced by amplification especially in 
the case of loud speakers Notable among several 
ither important contributions is an account of 
investigations of the Radio Research Board on the 
fading of signals Another way m which the pro 
pnetore of the journal are encouraging research work 
is in the maintenance of a laboratory and testing 
service whereby readers apparatus can be calibrated 
and other electrical measurements made entirely 
free of charge The journal should be an important 
help to workers in wireless and is entirely mdependent 
of trade interests or other wireless organisations 

Dk A Kossi l the well known physiological 
chemist of the University of Heidelberg celebrated 
his seventieth birthday on September 16 last 

Thh Fothergillian gold medal and prize of the 
Medical Society of London have been presented to Sir 
Arthur Keith Conservator of the Museum of the 
Royal College of Surgeons 

The Thomas Hawkslev lecture of the Institution 
of Mechanical Fngmeers will be delivered at the 
institution on Frida\ November . at 6 o clock by 
Sir Vestcott S Abell The subject will be The 
Mechanical Problems of the Safetv of Life at Sea 

Wf much regret to announce the death on October 
10 of Dr J A Harker IRS at the age of fifty 
three of Dr A A Rambaut IRS Radcliffe 
Observer Oxford and late Royal Astronomer of 
Ireland on October 14 at the age of sixty four 
and of the Hon Nathaniel Charles Rothschild on 
October 12 aged forty six 

The Council of the National Institute of Agri- 
cultural Botany has appointed Mr A Lastham to be 
Chief Officer of the Official Seed Testing Station for 
Fngland and Wales Mr Fastham who studied 
agriculture and botany at the Lancashire Agricultural 
School Cheshire Agricultural College and the Uni 
versity of Edinburgh completed his training in 
Canada where he specialised in agricultural botany 
Previous to his return to England Mr Eastham held 
botanical and seed testing appointments in Canada 

Prof W D Treadwell of the Technical High 
School Z finch will lecture on Electrometnc 
Methods in Analytical Chemistry on November a 
under the auspices of the Manchester sections of 
the Society of Chemical Industry the Institute of 
Chemistry the Society of Dyers and Colourists and 
the Manchester Literary and Philosophical Society 
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The fifth of the senes of public lectures on Physics 
in Industry being given under the auspices of the 
Institute of Physics will deal with the subject of 
Physics in the Textile Industnes It will be 
delivered by Dr A F Oxley phytnciat to the Bntish 
Cotton Industnes Research Association at the 
Institution of Flectncal Engineers Victoria Embank 
ment London on Monday October .22 at 5 30 p u 
The sixth annual general meeting of the Bntish 
Association of Chemists will be held at the Chemical 
Department University of Bir mngham Boumbrook 
on Saturday October 27 A chemical exhibit has 
l een arranged by Prof G T Morgan to precede the 
meetmg The Society a annual dinner will bo held 
at the Queen s Hotel Birmingham d inng the 
evening The president Dr H Levinstein will take 
the chair at both the general meeting and the dinner 
According to a Press announcement a Mam 
moths Shoulder Blade has recently been landed 
at Douglas Isle of Man having been brought up 
in a trawl off Ramsey The bone is s ipposed to be 
the shouller blade of a mammoth Prom the back 
to the end of the blade is 6 ft the bone is 2 ft 
thick and more than 3 ft wi le I engthy accounts 
were given of the mammoth the period in which 
it lived etc Photographs have been submitted to 
Mr T Sheppard of the Municipal Museum Hull 
from which it is clear as might have been expected 
that the bone was the skull of a whale 

Recent issues of the Times (September 29 and 
October 10) reproduce many interesting photographs 
of the effects of the great earthquake in Japan They 
show how well some of the great public buildings in 
Tokyo (such as the Metropolitan Police Station and 
the Imperial Theatre) withstood the shock of the 
earthquake though they were afterwards destroyed 
by fire The magnitude of the sea waves is repre 
sented by a photograph of a scow or flat bottomed 
ferry boat thrown bodily on to the quay at Yoko 
hama A third picture illustrates a not uncommon 
effect of great earthquakes that of railway lines left 
suspended in air while the bridge below has collapsed 
A crant of 25 000/ has been mode by the Develop 
ment Commission to the new Research Institute for 
the investigation of animal diseases to be erected in 
connexion with the Royal Veterinary College Camden 
Town London Sir John McFadyean principal of 
the College will be the first director of the Institute 
The report of the field work of the Smithsonian 
Institution for the past year describes the manifold 
activities of this important body Accounts are given 
of no less than twenty two expeditions organised by 
it and its branches they include geological explora 
tions in the Canadian Rockies the use of the great 
100 inch telescope at Mount Wilson Observatory in 
connexion with a special vacuunf bolometer and 
galvanometer to measure the heat in the spectrum of 
the brighter stars an expedition to the North 
Pacific Fur Seal Islands the collection of Australian 
fauna for the Museum and a similar enterpiise in little 
known parts of China botanical investigation in the 
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Reput be of Salvador and Guatemala archaeological 
studies at the Mess Verde National Park Colorado 
and of totem poles in Alaska Less generously 
endowed scientific institutions in Great Britain will 
look with envy on such enterprises but will recognise 
them with full appreciation as important additions to 
the general stock of human knowledge 

The Rede lecture for 1921 by Prof H A Loren ts, 
on Clerk Maxwells Mectromagnetic Theory is 
to be issued in pamphlet form in November by the 
Cambridge University Press 

Messrs Dulau and Co Lrn 34 Margaret Street 
W r have just circulated a useful catalogue (No 105) 
of second hand books on entomology general zoology 
geology and mining Nearly 2000 works ore hsted 
and the prices asked appear very reasons 1 le 

Messrs Ernlst BrNN have in tl eir autumn list 
several books of scientific interest among which we 
notice 1 he I nnciples and ITaehce of Wireless Trans 
mission by I arr in which the theory of the pro 
duction and control of wireless waves is set forth in 
non tccl meal language Across the Great Crater 
land to the Congo by A Bams The Diseases 
of Glasshouse Plants by Dr W * Bewley of the 
Cheshunt T xpcninental Station giving the practical 
results of the experimental work of the station m 
recent years Succtssful Spraying by P J 
Fryer which is primarily intended as a handbook for 
the practical grower wishing to know the results of 
recent researches upon the subject An Introduc 
tion to the Study of Chinese Sculpture by T 


Ashton which professes to be the first European 
book dealing with this branch of Chinese art and 
Plastic Art in China by O Siren with an intro 
duction and epigraphic notes by P Pelliot 
Prof W E Daib\ is bringing out through 
Messrs Edward Arnold and Co Strength and 
Structure of Steel and other Metals the main 
purpose of which is to correlate strength of metals 
with their structure In this volume the subject 
has been considered from the point of view of the 
engineer and so far as possible in terms readily 
understood by the engineer Other books in the 
same, publishers announcement list are A Hand 
book of the Conifer* and Ginkgoacese by W Dalli 
more and A B Jackson containing descriptions in 
easily understood terms of all the cone bearing trees 
with information upon their economic uses and 
cultivation Although the book is primarily a 
general work upon conifers special attention has 
been given to those that are hardv in the British Isles 
or ore of outstanding economic importance A 
feature of the work is the senes of keys to genera 
and species which are designed to assist beginners 
m the work of identification British Hymenop 
tera by A S Buckhurst I N Stamland and G B 
Watson with an introduction by Prof H Maxwell 
Lefroy being an introduction to the study of the 
habits and life histones of Bntish saw flies wood 
wasps gall flies ichneumon flies rubv wasps digger 
wasps mud wasps wasps bees and ants Informa 
I tion is given as to their identification and technical 
I terms are carefully explained 


Our Astronomical Column. 


Thf Want of Symmetry in Stfi lar Velocities 
— Proc Nat Acad of Sciences USA for September 
contains an article by Dr G Stromberg of Mt 
Wilson on this subject This unsymmetneal dis 
tnbution was first found by B Boss from a study of 
measures of parallax and radial velocities later 
Adams ind Joy found it independently Stars of 
high speed appear to move towards the hemisphere 
between galactic longitudes 16 o° and 340° (through 
2 5 ° ) 

Dr Stromberg extends the research to the globular 
clusters and spiral nebulae finding that all known 
objects appear to show the same asymmetry he 
conjectures that it may arise from the existence of 
a fundamental system of reference with regard to 
which excessive velocities are very infrequent Ihe 
stars of moderate velcx.it} were found to be divisible 
into two groups one with a slightly eccentric velocity 
ellipse m the galactic plane the other with a more 
eccentric ellipse 

The stars of high velocity give an ellipse with axes 
parallel to the last ellipse while the gloDular clusters 
and spiral neb il<c give circular distribution in each 
case the group motion increases part passu with the 
internal motions On the assumption that the spiral 
nebuls have acquired the maximum attainable 
velocity he calculates the position of the fundamental 
frame and shows tl at referred to it the sun is moving 
with velocity 651 km /sec towards R A 305° N Decf 


New Transit Instri mfnt at Paris — M B 
Baillaud director of the Paris Observatory describes 
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in the Comptes rendus of the Pans Academy of 
Sciences for August 7 a new transit instrument 
which has been erected at the Observatory for the 
determination of the time that 19 distributed by wire 
less signals from the Eiffel lower These signals are 
now used so widely that the question of their degree 
of accuracy is important 1 1 many astronomers hence 
an instrument was designed of such a sue that it 
could be reversed on every star The object glass is 
by M Viennet and is of excellent quality its aper 
ture is 4 in and focal length 48 in The magnifying 
power is 60 the self registering micrometer has two 
threads that travel in opposite directions at the same 
rate crossing each other at the centre of the field 
The threads are driven by electric motor and the rate 
of driving is regulated by a rheostat The object of 
the two threads is to save the time required to get 
the star on the thread again after reversal having 
been observed on one thread up to reversal it la 
automatically found very close to the other after 
reversal The order of positions is reversed for 
alternate stars 

The level error 19 found both by spirit levels and by 
nadir observations The colhmation error is at pre 
sent determined on the nadir but collimators ire in 
course of erection 

The results of time determination are satisfactory 
The figures that are printed never show a greater 
range for separate stars on the mght th an 

a tenth of a second it seldom exceeds half of this 
amount 
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Research Items 


The Shefl na gig at Oaksky —The Sheel na Rig 
or phallic figure usually found in churches w probably 
the survival of a fertility cult That at Oaksey in 
North Wiltshire w described in the September issue 
of Man by Miss M A Murray and Mr A D Passmore 
It is carved out of the 'Same stone as that of the 
church a thirteenth century edifice but there is 
nothing to show whether it is m its original position 
or whether it is contemporary with or earlier than 
the church But the size and importance of the 
left hand in the sculpture are noteworthy and suggest 
1 pre Christian origin for the figure The flat surfact 
of the stone has been slightly hollowed so as to mako 
the figure stand out in relief The weathering of the 
stone has practically destroyed the features which 
appear to have been rudely indicated 
The Isi and C i lturf Area in America — In the 
tl irty fourth annual report of the Bureau of American 
Ethnology 1912 13 recently issued Mr J Walter 
hewkes discusses the prehistoric island culture irea 
of America He concludes that from the lata now 
in hand it is possible to distinguish three cultunl 
epochs in the West Indies The earliest people were 
cave dwellers a mode of life that had not totally 
disappeared at the arrival of Columbus a culture 
extending through both the Creator and Lesser 
Antilles though owing to the absence of caves it 
naturally did not exist in the Bahamas The absence 
of fine stone objects separites the West Indian cave 
man from that of the following epoch the agn 
cultural West Indian when stonework reached a 
perfection not excelled elsewhere in the two Americas 
The archaeological evidence of the third epoch or 
tl at of the mixed race formed by an amalgamation 
of agricultural and Canb elements appears to in licate 
1 decline in the arts as would naturally be expected 
from the nature of the life of the inhabitants All 
three stages of culture — cave man Tainan and Canb 
—coexisted when the West In lies were discovered 
The first mentioned had been driven to isolated 
undesirable localities the Tainan held the Greater 
Antilles but had been submerged m the Lesser except 
in Tnmdad the Canb occupied the islands between 
fnmdad and Porto Rico and was slowly encroaching 
on the Greater Antilles at the coming of Columbus 
Farcy Arithmetical Processes — At the recent 
meeting of the British Association the Rev ( A 
Brodie Broclcwell professor of Hebrew and Semitic 
languages law and history m McGill University 
Montreal presented to the Anthropological Section a 
paper deafing with the evolution of arithmetic with 
special reference to the principles of compound time 
or reckoning He maintained that modem scholars 
through neglecting to take into account the fact that 
pre Christian Mediterraneans used arithmetical pro 
cesses without analogy in modem mthmetic had 
obscured the meaning of ancient time determinations 
He proceeded to show wherein the ancient processes 
differed from the modem and suggested that owing 
to the fact that the ancients worked in units larger 
than those we employ it was necessary to divide or 
subdivide according to the method of computation 
before the figures were comparable with modem cal 
culations Thus according to the method of com 
putation any given figure may be divisible by two 
three or four to arrive at its modem equivalent 
Prof Brockwell concluded by demonstrating the 
application of his theory of compound tune to a 
Babylonian tablet previously undecaphered which 
was discovered by Prof Hilprecht to Plato s 
Millennium Cycle and to ProclusPythmemo, Indices 
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Imagery in Thinking — In Dire very for August 
Prof T H Pear gives a very lucid account 
of the vehicles and routes of thought He thinks 
that the recent mobilisation of psychologists for 
prictical work has led to the neglect of a problem 
which at first sight appears rather theoretical but 
may actually have far reaching practical results It 
is well known that people vary in the way m which 
they think but having classified people as visuals or 
aucules there is a tendency to neglect the conse 
quences The writer thinks that for practical pur 
poses people can be described is vtsualisers or vernal 
isers according as they tend to think in pictures or 
words F ach type of thinking has its own advantages 
and also its own drawbacks and extremes of 
either type often fail to understan 1 the other not 
infrequently with serious consequences Should a 
teacher or a doctor be too exclusively one type it 
might account for some failures m lealmg with 
particular pupils or patients The visualiser he hoi Is 
is less likely to be impressed by an orator s rumbli ig 
stream of words or less easily hypnotised l y a sonorous 
phrase or ptatituie but as against this he may be 
parilysed by impressive tailoring or a pretty smile 
The article is an excellent example of so md scientific 
tho ight expresse i m non technical language 
Sex Rkvfrsai in the Common Fowl — At the/ 
recent meeting of the British Association in Liver 1 
pool no little interest was excited by Dr 1 A E 
Crew s account of a case of complete sex reversal in 
the common fowl A hen after laying a number of 
fertile eggs 11 a perfectly normal manner was con 
verted into a cock which became the father of chicks 
This remarkable reversal of sex seems to have 
resulted from the lestruction of the ovary by tuber 
cular disease and its replacement by testes Dr 
Crew has published his observations on this and 
similar cases in a recent number of the Proceedings 
of the Royal Society (Senes B Vol 95 No 667) and 
Miss Honor B hell gives a more detailed account of 
their histological features in the first number of the 
British Journal of Experimental Bt logy (October) 
Rfprodi ction in / si it aa \s — It has 
long been suspected that the Gasteropoi mollusc 
Paludestnna jenkmsi reproduces itself by means of 
parthenogenetic ova If so it is the only mollusc in 
which tins phenomenon is known to oceir The 
probability is converted into 1 practical certainty by 
the careful brccling expenments of Mr Guy C 
Robson described m the first number of the British 
ournal of rxper m ntal Biol gy (October) No male 
is ever been observed and there is no evidence of 
hermaphroditism This little snail is also remarkable 
for tho cunous manner in which m the British Isles 
at any rate it h is extended its range in recent 
years from brackish estuaries to inland fresh waters 
which as Mr Robson suggests mav have something 
to do with its parthenogenetic habits 
The Shape of Plant Cells— The botanist who 
is under the impression that the typical shape and 
mode of division of a normal parenchymatous cell is 
fully represented by the usual textbook diagram 
where such cells are always in transverse or longi 
tudinal section is recommended to st idy the paper 
by Mr bredenc T I ewis m the Proceedings of the 
American Academy of Arts and Sciences Vol 38 
No 13 The author has prepared serial microtome 
sections of the pith of the elder from which outline 
drawings and then wax models of the cells have been 
prepared by standard methods The result » to 
•how that the cells are essentially tetrakaidecahedra 
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as the mathematicians and physicists had antici 
pated from the models it is possible to reconstruct 
the method by which this form is restored after cell 
division 

Rfd Pi ant in Strawberrifs — During recent 
yeirs the spread of a mysterious disease among 
strawberries has been reported under this name from 
one centre of strawberry growing after another in 
«w me districts the strawberry growing industry being 
seriously threatened by its depredations Typically 
diseased plants have been under observation at the 
Research Station Long Ashton Bristol and now 
Messrs I* Ballard and G S Peren report that the 
disease is only a special form of the well known 

cauliflower disease of strawberries which has been 
known for some thirty years and was first discovered 
by Mrs Ormerod As in the case of the cauli 
flower disease the causal organism in red plant 
is found to be the eelworm Aphelenchus frag an a; 
Ritz Bos a conclusion which as recent correspond 
ence in the Gardeners Chronicle witnesses is m agree 
ment with that of other practical observers familiar 
with the disease Red plant appears to be an 
unfortun ite name for the disease as it is only when 
the eelworm attack synchronises with a certain stage 
of development in some v inches of strawberry that 
the stnking red colour develops m the petiole and 
lan ina of the ill developed leaves 

CONTROI OF FlNOFR AND TOF BY LlMlNO In 

Bull No 29 of the North of Scotland College of 
Agnculture Prof Hendnck desenbes an expenment 
earned on for several years at Craibstone under 
conlitions particularly conducive to the spread of 
finger and toe disease The soil is sour and very 
poor in quality and turnips have been grown on 
the same land since 1915 mass infection has been 
induced by leaving plenty of diseased material upon 
the plots and manures favourable to the increase 
of the disease have been systematically applied 
Although disease occurs yearly on the limed plots 
as well as on the unlimed in the former case a large 
proportion of the roots an fit for use even though 
touched by disease whereas in the latter case most 
of the roots are rotten and unusable It would 
seem that though a cure is not effected some measure 
of control can be exercised by adequate applications 
of lime m moderate excess but in each individual 
case it will be necessary to balance the cost of the 
liming against the improved value of the crop m 
order to determine whether the procedure is economic 
and advisable 

Inaudibi f Air waves — The current number of 
Science Progress (pp 294 297) contains an article by 
Dr C Davison on inaudible air waves resulting from 
explosions These waves are manifested chiefly by 
the rattling of wmdows the disturbance of pheasants 
and the traces of barographs Such effects are 
noticed far beyond the area within which the sound 
of the explosion is audible For example the firing 
during the Dogger Bank action of January 24 1915 
was heard in England to a distance of 208 miles 
while pheasants were disturbed near Workington 
(320 miles) The velocity of the inaudible air waves 
is slightly less than that of sound but when a silent 
zone Is developed the sound waves which at first 
outrun the inaudible waves in fhe outer sound area 
follow them after a brief interval As windows are 
shaken and pheasants are disturbed in the silent 
zone it is suggested that the inaudible air waves 
cross the silent zone dose to the ground while the 
sound waves travel at a somewhat greater elevation 
Industrial Watfr Supply in the Unitfd 
States — A n inquiry into the nature and source of 
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the water used in industrial establishments in the 
United States has led to some interesting results 
These are published m Water Supply Paper No 496 
of the United States Geological Survey The census 
of 1920 showed that 35 7 per cent of the total popu 
lation lived in 287 places each of more than 25 000 
inhabitants Analyses of the water supply of these 
287 places and m addition of many smaller places are 
given so that each state is represented by at least two 
cities These details deal with the bulk of the water 
used for industrial purposes even if they show the 
character of the water used by less than half the total 
population Many of the analyses are the work of 
the Geological Survey others have been obtained 
from municipal state waterworks and commercial 
laboratories Of the 307 cities quoted m the report 
the great majority has surface water but a few nave 
ground water A sketch map shows the average 
distribution of hardness This quality due to calcium 
and magnesium salts is practically the only one of 
much industrial importance The figures show that 
of the 39 000 000 persons served with the waters 
analysed about 17 000 000 use water with less than 
55 parts per million of hardness 6 000 000 use water 
with 53 to 100 parts per million and most of the 
remainder use water with 100 to 200 parts of hardness 
per million The pamphlet contains also a discussion 
of the treatment of water for public supplies 

Thf Determination of Sea lfvel — In an article 
in Science Progress for October on the levels of land 
and sea Sir Charles ( lose discusses the problem of 
arriving at the mean level of the sea as the datura to 
which height on the Ordnance Survey maps of Great 
Britain are referred What is required is the mean 
position of the sea surface as determined over a con 
siderable period of time at all states of the tide and 
not merely at high and low water The most satis 
factory way of arriving at this mean is by the use of 
self recording tide gauges In practice tho mean of 
the hourly tides measured over a long period will 
give the result desired Tor this purpose tidal 
stations were set up at Dunbar in 1913 Newlyn in 
1915 and Felixstowe in 1917 and are still at work 
Each of the two stations of longest duration show a 
range in height of tho annual mean sea level of 2 3 
inches Hence it is obvious that the value of mean 
sea level cannot be obtained during the period of a 
year At other stations in the British Isles and else 
where annual fluctuations have been noted In fact 
the probable variation of height of any ono year 
from the mean of a large number of years 13 about 
half an inch The most important variations are 
meteorological and are in part local m part world 
wide Of smaller significance are the latitude vana 
tion tide with a period of 431 days and the lunar 
tides of 18 6 years 

Si nsi ots and Air Temperature in America — 
The Monthly Weather Review for May contains an 
article on sunspots and terrestrial temperature m the 
United States based upon a communication to the 
American Meteorological Society by Mr A J Henry 
of the U b Weather Bureau It is pointed out that 
annual deviations of temperature give evidence of 
short penod variations within the n year sunspot 
cycle Sometimes warm and cold years alternate in 
other cases the cycle cold to warm would be completed 
in three four or five years During the penod 1870- 
1921 a heat maximum corresponds fairly well with 
a maximum of sunspots and vice versa Prior to that 
penod the agreement is not so good The author 
mentions that until some allowance can be satis 
factorily made for the movement of cyclones and 
anticyclones it is hopeless to seek for effects of changes 
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in the intensity of solar radiation in the temperate 
zone Observations are used for as many stations as 
practicable in the United States and w using the 
published means of temperature derived from the 
daily extremes appropriate corrections have been 
applied to reduce to true means Temperatures 
dealt with range between the years 1750 and 1921 
but the number of stations are very few prior to 1823 
Sum marisin g the conclusions and results of various 
authorities on the subject the author states that it 
appears that the weight of evidence is m favour of 
the existence of a variation in the air temperature of 
the globe corresponding roughly with that of the 
spottedness of the sun an increase in spots corre 
spending with diminished terrestrial temperature and 
vice versa rhe effect is best shown in the tropics 
and is difficult to trace in temperate latitudes There 
were three pronounced maxima and minima of tern 
perature between 1873 and 1921 the maxima occur 
ring in 1878 1900 and 1021 and minima in 1875 
1893 and 1917 

Bombay Magnetic Curves — We have received 
from the Director of the Government Observatory 
Bombay a collection of photographic copies of 
Bombay magnetic curves for selected disturbed days 
during the years 1906 to 1915 Records are included 
from several hundred days covering about 150 large 
sheets Magnetic disturbance at Bombay is seldom 
large except in H the intensity of the horizontal 
component The cifrves reproduced are mostly for 
this element but the declination and vertical force 
curves are also reproduced for some of the storms 
The times and the base lme and scale values are 
clearly shown m every case and the reproductions 
are excellent thus much valuable information is 
deducible as to the character of magnetic disturbance 
m Bombay As compared with curves from European 
or North American stations the Bombay curves are 
comparatively free from rapid oscillations Some of 
the curves however are decidedly lively including 
those for February 9 10 1907 September 12 13 1908 
May 14 15 1909 September 25 1909 (when there 
was considerable loss of trace) and June 17 1913 
There are many examples of sudden commence 
ments of magnetic storms all or nearly all exhibiting 
the characteristic rapid nse of horizontal force In 
some cases this increase of force persists for a number 
of hours the curve having a crested appearance 
in other cases a fall to less than the normal value 
follows hard on the initial nse The weight of the 
volumes of collected curves is considerable and the 
Director of Bombay Observatory expresses his regret 
that owing to the heavy postage and the necessity 
for economy he has been obliged to restrict the issue 
He would be glad however on receipt of the postage 
to send a. copy to any magnebcian who would luce 
to have one 

Coconut Oil — T he coconut oil industry is sur 
veyed m the Chemical Trade Journal for September 7 
This substance is known to us as a fat only m 
warmer climates is it an oil It is obtained from the 
kernels of the fruit of the coconut palm which 
flourishes m India Ceylon and other tropical coun 
tries The first importations into Europe occurred 
in 1813 , they have since steadily increased The 
article contains bnef accounts of the properties 
(physical constants etc) composition and manu 
facture of the oil The bulk of the oil is used in 
the soap and candle industry Future prospects are 
discussed 

A Direct Reading X ray Spectrometer —In 
1915 Duane and Hunt found that a spectrum of 
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general X rays is terminated sharply at the short 
wave end the boundary wave length being precisely 
connected by Planck s quantum relation with the 
maximum voltage applied to the X ray bulb The 
output of general X rays is roughly proportional to 
the square of the voltage and provided the peak 
voltage is the same the energy distribution curve 
of the X ray spectrum is found not to vary markedly 
with the shape of the wave form of the exciting 
potentials which obtain m practice whether from 
coil or transformer tor medical purposes at any 
rate it is sufficient to assume that m the absence -of 
a filter the general quality of the rays is independent 
of the means by which the X rays are generated but 
is determined only by the position of the quantum 
limit Drs Staumg March and 1 ntz of Inns 
brack have designed a convenient type of X r ly 
spectrometer for measuring this boundary wave 
length In this instrument (the English agents for 
which are Messrs bchall and Son 71 \ew Cavendish 
Street W 1) a narrow slit of X rays passes through a 
thin plate of rock salt crystal and the deviated beam 
is observed visually as a narrow band on a fluorescent 
screen provided with a scale of wave lengths The 
crystal is capable of rotation and the observations 
consist essentially m measuring the minimum devia 
tion between the reflected beam and the undeflected 
beam In practice it is convenient to ascertain both 
the right hand and left hand positions of the deflected 
beam and halve their angular separation thus avoiding 
a determination of the zero position It is important 
that the observations should be ma le m a darkened 
room by an eye thoroughly adapted to darkness 
The spectrometer which should be earthed is brought 
as near the X ray tube as possible the protection 
for the operator being afforded by sheet lead As 
will be gathered the instrument is also capable of 
being used as a means of measuring peak voltage 
Tempera 1 ure of the Crookes Dark Space in 
Glow Discharge — Herr R beeliger in the issue of 
the /ntschnft fur Physik of June i) contests the 

r ion recently expressed by Gunther Schulze that 
temperature in the dark space of the glow dis 
charge is high (Nature October 13 p 537) The 
canal ray particles are in part neutral and do not 
behave like elastic spheres to which the geometrical 
laws of mechanical collision can be applied When 
collisions take place in which the charge is altered 
the changes of velocity and of direction are small 
when the colliding particles are absorbed this takes 
place without previous appreciable loss of velocity 
It is only for the first type of collision that the free 
path is of the same order as the molecular free path 
for the second it is very much greater For ionic 
velocities with high or anomalous cathode drop 
these properties of the canal rays can probably be 
directly applied to the glow discharge for smaller 
values corresponding to normal cathode drop 
similar complete observational results are not avau 
able Certain qualitative observations (e g those of 
Dempster) point to the fact that thulgs are essentially 
the same in both cases and observations made so 
far on canal rays ( + ions) do not suggest the existence 
of the difficulties raised bp Gdnther Schulze but 
seem rather to be In agreement with the results 
obtained by him as to energy relations and distnbu 
tion of velocity without assuming a high temperature 
m the dark space All direct measurements of the 
temperatures of the cathode and of the dark space 
have shown that these are only a little higher than 
that of the surroundings not much more than 100° C 
although in special cases the temperature of the 
cathode can be raised to the melting or even the 
vaporisation point 
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A Library List of Scientific Books 


A BOUT two years ago the Washington Academy 
*■ of Sciences published a list of one hundred 

S tar books m science suitable for inclusion m 
c libraries The list has since been revised 
and is reprinted below The original list included 
the titles of forty three books by British authors 
1 ut many of these have now been omitted as the 
volumes are out of print All the works in the 
present list are obtainable through twoksellcrs m 
the usual way As the list was compiled for American 
libraries the majority of the books mentioned in it 
are bv American authors We know of no sirailir 
list for British libraries but one would no doubt 
be welcomed by librarians and others Though 
librarians may be able to discover winch books are 
interesting they have no easy way of finding out 
which of such books arc trustworthy and which 
are not merely unorthodox but nuslealing or mis 
informing 

In inviting correspon lents to assist m preparing 
the list subjoined the Committee of the W ishington 
Academy of Sciences asked that the tests to be 
applied in selection of books should be as follows 
(1) The book must be re vial le if the average visitor 
to the hbrarv takes the book home it will interest 
him so much that ho wall read it through and will 
come tack to ask the librarian for another on the 
same subject (2) It must le accurate preferably 
written by one who knows his subject at first hand 
Minor points are (3) up to d iteness (4) small 
bulk (5) attractive bin Img type and illustrations 
The relative number of books in different branches 
of science is not fixed I or example a good book in 
matl ematics may be substituted lor a poor book in 
anthropology provided anthropology is not thereby 
left wholly unrepresented 

lhe Committee has performed a useful service in 
selecting one hundred books which it feels fairly 
sure are scientifically trustworthy an l believes to 
be readal le It is obvious that a list of this kind 
must be subject to revision and indeel should be 
revised frequently to keep up with the progress of 
science and the publication of books better adapted 
to the purpose The Committee adds In general 
it need hardly be said that even a tried and tested 
list cm never be completely satisfactory for the 
simple reason that there is no such person as the 
average reader Every individual lias, his own 
foundation of natural capacity and education and 
his own background of experience and interests We 
therefore need one senes of lists covering all types of 
capacity another senes differentiated according to 
kind and duration of education mother senes dis 
tnbuted according to age and to vanetv of expenencc 
and still another adapted to the varied types of 
man s interests Provided with such a set of lists 
we could name twenty five scientific books which 
would be almost certain to interest keenlv any given 
individual Lacking such provision we can only 
hope on behalf of the very general list herewith 
submitted that every reader who can be induced to 
read anything at all stnous will fin 1 on the list a few 
book 3 which appeal to him strongly and that none 
of the other books will give him the impression that 
science makes reading matter which is difficult or 
forbidding 

Genfrai Science 

1 J Arthur Thomson Tditor The Outline of 
Science 

2 Thomas Henry Huxlfy Selections from 
Huxlev 
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Man 

3 Fdward I Thorndike The Human Nature 

Club 

4 William James Psychology 

5 Roberts Woodworth Psychology a Study 

of Mental I ife 

6 Hfnry Fairhtld Osborn Men of the Old 

Stone Age their P nvironment life and Art 

7 O T Mason T he Origins of Invention 

8 O T Mason Womans Share in Primitive 

Culture 

q Wai ti r Hough lhe Hopi Indians 
10 F V McCor 1 um The Newer Knowledge of 
Nutrition 

xi H C Sklrman Food Products 

12 Waiter H Fddy The Vitamme Manual a 

Presentation of Essential Data about the 
New 1 ood P actors 

13 P O Jordan Pood Poisoning 

14 William Wiiiiams Keen Medical Research 

and Human Welfare 

15 Eilswori-h Hi ntington Civilisation and 

Climate 

HfcRFDm 

16 Charles Darwin The Origin of Species 

17 F M East and D T Jonfs Inbreeding and 

Outbreeding 

18 W D Castle I M Coultfr C B Davenport 

L M Fast and W I Iowfr Heredity 
and Fugemcs 

19 T H Morgan A Critique of the Theory of 

Evolution 

20 E G Conklin Heredity and Environment 

21 Francis Gai ton Hereditary Genius 

22 Paul Popenoe and R H Johnson Applied 

Fugemcs 

Biol ogY 

23 J Arthur Thomson The Wonder of Life 

24 J Arthur Thomson The Haunts of Life 

25 r L Boumfk The Psychic I ife of Insects 

26 Winterton C Curtis Science and Human 

Affairs 

27 W11 liam A I ocy Biology and its Makers 

Zoology 

78 A B Bucklfy The Winners in Life s Race 

29 E W Nelson Wild Animals of North 

America 

30 Thfodorf Roosevllt African Game Trails 

31 C W Befde Jungle Peace 

32 Witmfr Stone and W F Cram American 

Animals a Popular Guide to the Mammals 
of North America north of Mexico 

33 Trank M Chapman Camps and Cruises of 

an Ornithologist 

34 J H Fabre Social Life m the Insect World 

35 Maurice Maeterlinck Tho I ife of the Bee 

36 Oliver P Jenkins Interesting Neighbors 

37 W S Blatlhley Gleanings from Nature 

38 Alfred G Mayer Sea shore I ife 

Botany 

39 W F Ganong The Living Plant a Descnp 

tion and Interpretation of its Functions 
and Structure 

40 W J V Osterhout Experiments with Plants 

41 Paul Soraubr A Popular Treatise on the 

Physiology of Plants for the use of Gardeners 
or for Students of Horticulture and Agn 
culture 
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42 Marcel E Hardy The Geography of Plants 

43 Charles Darwin Insectivorous Plants 

44 C W Townsend Sand Dunes and Salt 

Marshes 

Microscopic Life 

45 Ren 4 Valery Radot I outs Pasteur his Life 

and Labours 

Paleontology 

46 F A Lucas Animals of the Past 

47 H N Hutchinson Extinct Monsters and 

Creatures of Other Days a Popular Account 
of some of the Larger Forms of Ancient 
Animal I ife 

Geology and Geography 

48 J W Gregory Geology of To day 

40 Hallam Hawxfsworth The Strange Ad 
ventures of a Pebble 

50 R S I uli and others The Evolution of the 

Earth and its Inhabitants 

51 T C Chambfrlin Origin of the Tarth 

52 Gforcf P Merrill The hirst One Hundred 

\ ears of American Geology 
43 Lllfn Churchili Semple Influences of Geo 
graphic Environment 

34 J F Spurr h chlor Political and Commercial 
Geology and the World s Mineral Resources 

55 Albtrt P Brigham Geographic Influences in 

American History 

Geologic Agents 

56 John Tyndai l The Forms of Water m Clouds 

and Rivers Ice and Glaciers 

57 1 G Bonney The Work of Rains and Rivers 
<}8 T O Bonni y Volcanoes their Structure and 

Significance 

39 Israli C Russell "Volcanoes of North 
America 

f o C-H \RLrs Davison The Origin of Earthquakes 
Meteorology 

61 R C K T rMPFTRi Weather Science 
(2 R deC Ward Climate considered especially 
in Relation to Man 

Thf Ocean 

63 John Murray The Ocean 

Rocks and Minerals 

64 Grenvillt A J Colf Rocks and their 

Origins 

Astronomy 

65 Robert S Bai l The Story of the Heavens 

66 ] W Dyson Astronomy 

67 George T Hai e The New Heavens 


68 Chari es G Abbot The Sun 

69 Isabel M Lfwis Splendors of the Sky 

70 Kllvin McKrfady A Beginner s Star Book 

71 H H Turner A Voyage through Space 

72 Arthur Berry A Short History of Astronomy 

CHrMISTKI 

73 E h Si osson Creative Chemistry 

74 Fnwoon Hindrick Fveryman s Chemistry 

75 HtnryC Fulifr The Story of Drugs 

76 Jean Hfnri Pabrf The Wonder Book of 

Chemistry 

77 Robert Kennedy Duncan The Chemistry 

of Commerce 

78 Geoffrey Martin Modem Chemistry an 1 its 

Wonders 

79 Frfderick Soddy The Interpretation of 

Radium 

80 F P Vfnable A Short History of Chemistry 
8j Edgar Fahs Smith Chemistry m America 

Physics 

82 Frlderick Soddy Matter and Fnergy 

83 John Mills Within the Atom 
S4 Albert Einsi fin Relatnitv 

85 J A Fleminc Waves and Ripples m Water 
Air ind Aether 

8f Dayton C Milier The Science of Musical 
Sounds 

87 Wir r lam Bragg The World of Sound 

88 Marion Luckifsh Color and its Applications 
8j C V Boys Soap Bubbles their Colours and 

the Forces which Mould them 

90 Frnsi Mach Popul ir Scientific Lectures 

91 1 htderick Soddy Science and I ife 

Matih matigs 

)2 \ N V hitehlad Introduction to Mathe 
mat les 

93 I evi T fonard Conant rhe Number Concept 

its Origin and Development 

94 John Wfsiey Youn< I ectures on the Fun la 

mental Concepts of Algebra and Geomclri 

95 Jamls Bykmf Sh\w T ectures. on the Philo 

sophy of Mathematics 

96 Augi sils Dr Morgan On the Studv and 

Difficulties of Mathematics 

97 David Tk fni Smuh Number Stones of 

Long Ago 

History op Science 

98 Wat tlr I jbi y An Introduction to the History 

of Science 

W T Sfi wi k ant II W T^llr A Short 
Historv of Sucnce 

100 Andrew I» Whitf A History of the Warfare 
of Science with Thcologv in C hasten tom 


The Zermatt Meeting of the Swiss Society of Natural Science 


r rHF 104th meeting of the Helvetic Society of 
1 Natural Science was held at 7 ermatt on 
August 30-September 2 On the evening of the first 
lay after a business meeting in which Lucerne was 
chosen as the meeting place for next year the Society 
was welcomed by the local and cantonal authorities 
at a soirte given by the Science Society of the Rhone 
Valley called the Munthienne The next day which 
was very wet was devoted appropriately to business 
general meeting with speeches in the morning 
sectional meetings in the afternoon 
M le Chanoine Besse curt of Riddes who had been 
chosen as annual president took the opportunity of 
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hts opening address piously to recall the names a id 
the hfework of some of the most prominent sa ants of 
the valley A member himself of the Congregation 
of St Bernard he was able to point to the long tale 
of patient study pursued by successiae members of 
the same body in particular he sketche 1 the life of 
Laurent Joseph Munth 1742 i8i6 # geologist con 
chologist ornithologist entomologist as well as 
archaeologist who lived just long enough to be ont of 
the first members of the infant Helvetic Society 
Among the other men whose lives he told in impress 
ively simple language I would only mention that 
of W either Ritr 1878 1909 the brilliant young 
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In the various Sections a number of interesting com the pass of Sasso Corbaro near Bellinzona he has 
munications were made The Mathematical Section found several hitherto unknown m the Tessin The 
opened with a causene of mv own on the nuptial number remarkable variety found m such a small area is 
of Hato Prof Speiser then explained a very pretty doubtless due to the he of the region in relation 

geometrical figure of rational points on the straight both to the Alps and the Mediterranean Fernand 

line and circles touching the latter in those points and Chodat the son of Prof Chodat of Geneva spoke 
touching one another and Prof Wavre of Geneva upon the determination of the concentration of 
gave a short account of some work on a substitution hydrogen ions in the soil and its influence on the 

in the realm of several complex variables After the vegetation In places where the same group of 

meeting I communicated by desire a new theorem of plants occurs the concentration is found to be 
Prof W If Young s in the theory of trigonometric remarkably constant in spite of external differences 
sene he had promised to speak c n this subject of the surroundings hence it may be expected that 
but was prevented from atten ling the meeting I this factor plays an important part in the distabu 

point. 1 out how the theorem itself as well as the tion of plants Prof Schellenberg of Zunch spoke 

proof again illustrate the efhcacy of the method of upon a subject closely connected with that of Prof 

integration with respect to a function of bounded F ischer s second communication The parasitic 
vanatten fungus which formed the subject of his investiga 

In the Physical Section the communications fell tions Sclerotmia attacks especially the quince tree 
distinctly into two classes pure and applied the latter and others of the same family 

being in the majority I he former included an In tho Section of Geophysics Meteorology and 
account of the separation of neighbouring radioactivt Astronomy we may refer to an interesting com 
subst inces is c imed out in the Brussels laboratory munication by O I utschg of Beni giving exact 
of \ugust Piccard and another of experiments made details with respect to the advance of a certain 

m Pnf ltmers lal oratory at I ausanne by S gl icier founded on archives of the year 1300 and m 

Gagncbm on the thermic vanation of the dielectnc the Section of Anthropology and Fthnology in addi 
constants of quartz These latter form part of tion to the account given by Prof Pittard of Geneva 
1 general scheme of research un lertaken in the on Paleolithic traces in Northern Afnca we must 
I a isanne laboratory on the dissymmetnes of solid notice H Junods communication on totemism 
matter the} constitute moreover 1 fine example of among the Tongas PM is and Vendas The curious 
the use of the tnode 1 imp in the problem of me isunt g customs which he lia 1 chronicled during his long 
excet linglj feel le capacities with imperfect isolation residence in South Africa among these peoples seem 
In apphe 1 physics we may m p irticular mention in to in licate that the totemism which exists more 
acct nt of the determinations of the variation of the particularly among the PM is may be a rehc of the 
first mo lulus of the elasticity of steel ui der changes past the real meaning of which has been lost and the 
of ten perat ire ma le in 1 rof J vquerod s new horo practice become degenerate 

logic 1 lal or tory at NeucMtel it is expcctM that Among other communications of mterest we note 
the result of the creation of this department will have in the Section of tho History of MMicine and of 
a beneficial effect on tl e Swiss watchmaking industry Science Dr Morgenthaler s account of a hysterical 
Almost all the remaining contributions consisted of case at the beginning of the sixteenth century The 

technical improvements in telegr iphy uid wireless account as written down by the doctors it the time 

telephony among which we note the realisation of is so exact that it is possible in the present day to 
very simple and strong but small apparatus of diagnose the case precisely In those days the 
national importance to Switzerland in so far as they patient was fortunate to escape being tried and burned 
ireto be set up m the huts of the Alpine Club for witchcraft In the same Section Prof G Senn 

The Botanical Section was strongly represented examined carefully the pharmaceutical botanical 

P Konrad gave an account of his researches on certain handbook of Theophrastus (chapters 8 20 of his 

fungi in the Jura in particular he has found a new Histom plantarum ) and came to the conclusion 

type of Hymenomycetes which enables him to settle that we hav c here a conglomerate of results from 

certain systematic questions hitherto unsolved Prof various sources which were Mited rather inefficiently 

Schmz of Zunch showed a collection made by one at a later date by an unknown person Nevertheless 

of his staff Prof A Thclling unfortunately him the book has scientific value and certainly contains 

self absent of the flowers of Zermatt corroborating parts due to Theophrastus 

among other things the known fact that in this In each of the Sections there was besides the 
regioi plants are able to exist at a greater height scientific communication!, read and discussed a 
than in other parts of Switzerland business meeting which for the most part presents 

Dr W Vischcr of Bftle spoke upon heredity in no mterest to a British public we notice however 
relation to the physiological properties of Hevea with pleasure that Sir Clifford Allbutt was elected an 
Brastltensts the chief rubber producing plant at the honorary member of the Society m recognition of his 
present time Prof h Fischer of Berne gave two important contributions to the history of medicine 
communications the first on the work earned out In the Physical Section moreover two matters of 
under his direction by Dr Baumgartner who has been general mterest came up first the question of the 
able to show that an m teres ting family of fungi tho federation of the Swiss Physical Society with the 
Laboulbemaces hitherto supposed to be confined International Union of Pure and Applied Physics 
almost exclusively to North America contains numer and secondly the creation of a Swiss periodical for 
ous representatives m Switzerland The excessive physicists The Helvetic Society as a whole had 
minuteness of these organisms renders their recogm already given in its adhesion to the International 
taon extraordinarily difficult The second of Prof Research Council and the question was put by the 
Fischer s communications related to the infection of central president to the Physical Society as a 
certain plants by rust fungi (Uredmese) which he had branch of the larger body It was decided to 
collected in the Rhone valley and by means of which answer in the affirmative A Swiss Committee of 
new light is thrown on the susceptibility of determinate Physics was there and then constituted comprising 
NO 2816 VOL 1 1 2 ] 
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provisionally five Swiss members Thu committee u 
to be considered as distinct from the committee of the 
Swiss Physical Society which may contain non Swiss 
members and the possibility was left open of its bang 
enlarged at a later date by the addition of electrical 
engineers or representatives of other branches of 
applied physics The committee will examine shortly 
the question of sending a delegation to the meeting 
which it u proposed to hold in December at Pans 
In discnseing the second matter it was pointed out 
that there does not exist at the moment any Swiss 
periodical devoted exclusively to physics and m which 
memoirs in any one of the three national languages 
equally are accepted The consequence u that much of 
the good work done in Swiss institutions is regarded 
outside Switzerland as belonging to the countries where 
the results are published On the initiative of some of 
its members the Society decided to consider at an 
early date the creation of a trilingual review of the 
type of the Helvetica Chimica Acta recently created 
for the purpose of publishing the work of Swiss 
chemists in Switzerland itself The question is more 
difficult in the case of physics since unlike chemistry 
it cannot count on the regular support of the in 
dustnal people A committee ad hoc is to examine 
whether it will prove possible to transform and extend 
the Archives aes Sciences Physiques et Nature lies 
hitherto published at Geneva This was the wish of 
Philippe Guye and he had for years been working 
with this aim m view when his untimely death 
deprived the world of science of one of its most valued 
leaders It is to be hoped that the preparations 
wlich he had made will be found to render this 
transformation possible The alternative would be 
to create a totally new review the Helvetica Physica 
Acta Grace Chisholm Young 


University and Educational Intelligence 

Bristol — Prof J W McBain has received the 
degree of doctor of science from Brown University 
Rhode Island United States where he is delivering 
a dedicatory address at the opening of the new 
chemical laboratories 

Cambridge — Mr H Godwin Clare College has 
been appointed junior demonstrator in botany and 
Mr H E Green Titzwilliam Hall re appointed 
second assistant at the Observatory 

Dr Molliaon Master of Clare College has offered 
a gift of 500 1 to found a prize to be called the 

Mayhew Prize to be awarded by the examiners 
in Part II Of the Mathematical Tripos to the can 
didate of the greatest merit preferably m the subjects 
of applied mathematics 

London — HDr A Logan Turner will deliver the 
Semon lecture m the lecture hall of the Royal Society 
of Medicine i Wimpole Street W i on Thursday 
November i at 5 o clock taking as his subject The 
Advancement of Laryngology a plea for adequate 
training and closer co operative action Admission 
will be free without tickets 

A course of eight lectures on Some Biochemical 
Aspects of Animal Development is being delivered 
by Mr H G Cannon in the Zoological Department of 
the Imperial College of Science and Technology on 
Mondays at 5 30 terminating on December 3 

Sheffield —The University Council has made the 
following appointments Prof F C Lea to the chair 
of mivhnnirai engineering in succession to ementus 
Prof Ripper Mr R R S Cox to be assistant 
lecturer and tutor in mathematics and Mr M H 
r vans to be an assistant lecturer in physics » 
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According to the Ckemher Zeitung Dr James 
Franck has been appointed to the chair of physics in 
the University of Berlin vacant by the death of Dr 
Heinnch Rubens 

Three residential scholarships for British women 
graduates tenable at the American University 
Women s Club m Pans have been aw irded by the 
British Federation of University Women to the 
following candidates Miss Olive Farmer (London 
and Cambridge) — Mary Ewart Travelling Scholar 
1923 24 Miss Benedicta J H Rowt (Oxford) and 
Miss Helen Waddell (Belfast) — S isettc Taylor I ellow 
1923 24 

The Department of I eathei Industries of the Uni 
versity of I eeds has issued a report on the sessions 
1921-23 in which it is noted that the PhD degree 
of the university was conferred on completion of two 
years research work in the department on Mr E C 
Porter for a thesis on The Alkaline Swelling of 
Hide Powder while another former student of the 
department Mr I I Seymour Jones has been 
awarded a PhD degree by Columbia University 
for a thesis on The Hydrolysis of Collagen by 
Trvpsin 

Thf University of 1 eeds entertained on September 
13 a party of members of the Institute of Journalists 
In connexion with this visit a convenient summary 
of the history and activities of the University was 
printed special prominence being given to the de 
partments of I eather Industries Colour Chemistry 
and Textile Industries all of which were inspected 
by the visitors It is noted th it to provide university 
instruction costs on an average 83/ a year for each 
full time student while the average fee paid by such 
students is 40/ 

An article on Hie Civic I mversity and the State 
in the fortnightly Renew for October contains a 
timely plea for the recognition of the importance 
from an Imperial point of Mew of adequate provision 
in the English provincial universities for economic 
and industrial research and a Ivanced studies in civics 
Mr Maclnnes the writer of the article points out 
that were full advantage taken of the unique oppor 
tumtie8 in the universities of Birmingham Bristol 
Leeds Liverpool Manchester and Sheffield for work 
in these fields they would ittract from the Dominions 
many research students who would otherwise drift to 
foreign countries Hitherto these universities have 
attracted very few of such stu lents owing partly to 
failure to make their resources sufficiently well known 
and to devise convenient procedures for students from 
abroad Nor is this surprising The university staffs 
are hard put to it to meet the requirements of English 
students and in the absence of any special induce 
rnent to cater for the needs of students from abroad 
it is not to be expected that they should go out of 
them way to do so Something has been done by 
the Universities Bureau to disseminate in everv part 
of the Empire a knowledge of the resources of the 
universities in other parts but that is not enough 
by itself to stimulate mtra Imperial migration of 
students Discussing the penis to which universities 
are exposed by reason of dependence on State sub 
sidles the article points out that a democratic com 
mumty naturally inclines to the view that since the 
people pay for their maintenance as many persons as 
possible should enjoy their benefits and as a largo 
majonty fad to appreciate the benefit of having in 
their midst a university pursuing however efficiently 
its traditional aims they are inclined to look for 
benefits more direct and easdy recognisable 
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Societies and Academies. 

Manchester 

Literary and Philosophical Soriety, October g — 
H. B Dixon On coal-dust explosions at the Mines 
Department Experimental Station at Eskmeals The 
coal-dust theory of explosions in mines, started fifty 
years ago, led to many small-scale experiments, both 
in England and abroad, which did not definitely solve 
the problem The large-scale experiments instituted 
by the Mining Association in 1908 first showed the 
violence of pure coal-dust explosions and indicated 
methods to study and counteract them In the 
model mine at Eskmeals, Cumbeiland, it has been 
possible to give complete demonstrations of the 
violent character of pure coal-dust explosions, and 
to obtain records of the speed and pressure of the 
flame It has also made possible many experiments 
on the effect of damping the dust and of diluting it 
with inert shale or other incombustible powders 
The Eskmeals Committee in 1914 advised all 
mixture of coal and inert dust throughout the road- 
ways of " dry and dusty " mines — as a minimum 
amount of inert dust The experiments made this 
year with the finely ground dust from various coal 
seams in England and Scotland — especially that with 
the Alley Main dust — have shown that it is possible 
to explode a 1 1 mixture Bui the precautions 

taken to meet the coal-dust danger have resulted 
111 a great saving of human life The yearly fatal 
accidents from explosions in mines during the decade 
1873-1882 readied bOi per million workers, in the 
decade 1911-1920 the yearly average fell to in , 
for the last three years the avciagc has been still 
lower 


Melbourne 

Royal Society of Victoria, August 2 — Mr Wise- 
would, president, in the chair — C MacKenzie and 
W J Owen Studies on the comparative anatomy of 
the alimentary canal of Australian reptiles The ali- 
mentary canals of lizards, skinks, monitors, and ot 
poisonous and non-poisonous snakes, were described 
Without a knowledge of the reptilian gastro-mtestinc 
there could not be a correct understanding of the 
apparent complex human 1ntest1n.il arrangement and 
its method of fixation adapted to the erect posture 
in the bearded and the frilled lizards, a well-defined 
tecum appears together with development of mesen- 
teric colon (human ascending colon) Associated 
wiLli this is the presence ot the mesial fold approxi- 
mating the colon to the pyloric region, which is best 
demonstrated in Koala Thus in these lizards is 
found early evidences of the method of accommoda- 
tion of the large intestine to the erect posture — G G 
Heslop Further studies in contagious bovine pleuro- 
pneumonia — E. W. Skeats The evidence of Post- 
Lower Carboniferous plutonic and hypabyssal in- 
trusions into the Grampian Sandstones of Western 
Victoria.— A, J effects Turner 1 New Australian Micro- 
Lepidoptera — F Chapman and C J Gabriel . A 
revision of the Australian Tertiary Patcllidaj, Patel- 
loiduda;, Cocuclmid*, and Fissurelhdx The fissure, 
keyhole, and common limpets are discussed Of the 
23 species described, 14 arc new. Three of the fossil 
species are still found living, and have an ancestry 
dating back three million years, the fossils being 
indistinguishable froig those dredged up in Western 
Port Bay The persistence of these species supports 
the idea of the general stability of the Australian 
continent since ancient geological time, so far as 
the absence of sudden changes of coast-line is con- 
cerned. 
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Science and the State 

A T the session of the Imperial T conomit Con 
lerence on October 16 Lord Salisbury Lord 
President of the Council made a statement with regard 
to the Department of Scientific and Industrial Research 
In the course of his remirks he sud that it li is become 
more ind more accepted tint the business c f research is 
really in essential element in the mdustri il progress of 
the country N ^withstanding that we ell lxlievt in 
private enterprise a me isuri f (lournment inter 
vcntion and research is requisite in this is in min\ 
other things 

TI ere ire several phases of rescirch which the Re 
st ir h Dcp irtmtnt h is under its pun lew tor cum pie 
muntenanet of mdustri il ind ommirml stindird 
work fir Ge \ eminent services ind reseirch fir m 
dustrulpirp ses As regards industrial rtst in h while 
it is hhclv lint thi woik of pnv itc enterprise will be 
more efficient than tint if a Government dcp irtmtnt 
on the other hand the ( ovemment ]x stsses rertim 
idvantages l or ex imple ( lit State e in afford to 
finance researches w hi 1 na\ pr \t tt be protri ted 
is to be bey ond the s < pe f pm ate enterprise \ n im 
the Government h is u it mm m 1 in immi nse m iss 
of actumulated kn iwlttl^i thirdly mil tl is pc int of 
I ord S thsbury s is me w h h ill lor e nnment there is 
a 1 irgt numl tr ol s lentih m n w h 1 ire willing to wc rk 
Icr tie Government it tar less than would be the re 
niuneritionof theirgrt it talents ind ire willm B tlinugh 
the Government to plate their know led B i at the service 
of the community If Lord Sihsliurv implies by this 
that tht Government is willing md ready to trade upon 
the patriotism of a rest ire h worker or upe n Ins do ire 
for the security of tenurt whi h is si vitil if he is to do 
B o d work then it is truh a deple rible st itement loo 
olttn is it assumed thit scientific men should he ex 
petted to work ftr the Government it less than would 
be the just remuneration of their services though 
rirtly ire the mercenary odvantigis ol the one sided 
arran B ement so baldlv claimed by a responsible 
Minister 

Lord Salisbury went on to refer to the National 
Ph\ steal Laboratory as the outstanding illustration of 
the success of what m the long run is probably the 
biggest clement of progress in industry, and that is 
research by the Government itself for industrial pur 
poses He stressed also as of Imperial import in c 
the work of the Torcst Products Board in connexi n 
with timber, and of the lood Investigation Board 
on the transport of fruit oversees Lord Salisbury 
concluded by paying a tnbute to the business 
like and economical administration of the Research 
Department 
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Officialism in Education 1 

British Science Guild has issued a Memo 
i randum on the subject of bureaucratic inter 
vtntion in tduc ition, which it states has reached 
an uuti stm and has liecome detrimental to 
educational development and effiucncy The mam 
charge made by the (iuild is that official intervention 
in tduntion \1 administration as distinguished from 
efficient educational control is now so excessive — 
both on thi pirt f the Board of hduc ition and Lot d 
Education \uthontics that governing bodies of 
Tethnu il Institutions and < 'itondir> Sthools ire 
becoming mert idusory bodies without anv freedom 
of action which would albw them to develop the 
mdividuilit) of their institution and take a lively ind 
resp msdde interest in their progress It is also pointed 
out tli it he ids ippomttd for thtir edut ation al powers, 
art c rippled In oUiu ilism both as regards initiative and 
freedom to exponme nt on one hand and cm tht other 
In the large demands for tlcru il work in the nature of 
returns which u iduly curtails the time which thev 
c in devote t > their preptr work as educationists 
I he re hav e late n until ir protests from other soun es 
Luc il 1 dui itic n \uthonties have themselves protested 
agunst tht apparent endeavours of the Boird of 
I due ation to assume greater control of matters which 
should be left to 1 t al discretion and to local knowledge 
Here we find the British Science Guild accusing Local 
Ldu< ition Xuthonties of acting similarly towards 
governing bodies of educational institutions We have 
also heard of heads who have made similar prottsts 
agamst their governing Iwdu s We do not suggest 
that the protests are unwarranted On the contrary, 
we think tint there is much official intervention that 
is not onlv unnecessary and expensive but is also 
detrimental to educational development 
Wt have an example m the working of the new 
scheme of national certificates m chemistry ind m 
mec lnmc al and c lec trie il engineering referred to m an 
article m Naiiki of Juh 14 p 45 Apparently the 
scheme is designed to secure all the advantages of 
internal examinations and of reasonable freedom in 
the arrangement of the eouiscs of work to meet local 
conditions and needs coupled with just enough central 
control and assessment to secure the attainment of 
some uniform standard of work cm which a national 
certificate can be issued bearing the endorsement of 
the Board ol Education and of the appropriate institu 
tion of chemists or engineers The schc me is exe ellent, 
but we have reason to fear that before courses of study 
are recognised they are so modified— “ mutilated ” 
was one word which we heard — by the Board that they 
all bear a dose resemblance to one another If such 

1 Manors ndum a the lacruM of Bareiucntlc Intervene** a Gdaca* 
ttoa. (BnCivh Science Guild ) 


be the fact, it is certainly an example of hampering 
local discretion and tending too much towards that 
machine like uniformity beloved by bureaucrats, whose 
tendency is to worship at the shnne of organisation and 
to ignore the essential needs of educational progress 
We are not blind to the need of some measure of 
central control and to some sound and efficient organisa- 
tion, but any attempt to standardise education, whether 
m school, technical institution, or university, 1* just as 
certain to put an end to progress as is the standardisa- 
tion of any machine- like a motor car for example- 
hound to prevent any development or improvement m 
that particular machine If the increased bureaucratic 
intervention winch is complained of is tending to do 
this thing, then it must be resisted strenuously 

The Lister Ward of Glasgow Royal 
Infirmary 

T HP minogers of the Royal Infirmary Glasgow 
recently decided that for various reasons tlu 
1 debuted ] ister Ward of the Infirmary should lx de 
stroyed It is not svirpnsmg to know that this dccisior 
has elicited many strong prottsts and that an appeal 
has been made for the prescrv ation of what is a unique 
tcIic m the history of medical science 

The w ard in question was Ward 24 of the Vow Surgi 
cal House and was Lister s male word from 1861 to 
1869 It was the scene of his first attempts to apply 
the results of his studies on the healing of wounds to 
combating the septic disease wluch was rampant By 
their success it became the birthplace of modem surgery 
In 191a, when the rcc onstruction of the Royal Infirmary 
h id advanced so far that the ward was no longer used 
it was decided to pull down the block in which it is 
situated Then a movement arose for its preservation 
os a memorial of Lister, and the managers of the 
Infirmary decided to keep it 

Ibis decision the managers later rescinded and the 
ward has really escaped destruction through force of 
circumstances It was arranged as a museum, with 
relics and portraits of Lister and hospital furniture of 
the period, for the occasion of the visit of H M King 
George on July 7, 1914, and a few weeks later it was 
occupied by wounded soldiers from France Now it is 
in use as cloak room and reading room lor the women 
medical students The relics, etc , are stored in the 
Pathological Institute, and it is hoped to use them in 
furnishing the ward, so as to illustrate some of the con- 
ditions under which Lister worked in it — a task of no 
great difficulty 

The sentimental value of the place is felt by those 
[ who teach in the Royal Infirmary and by their students 
and by visitors from abroad No one questions the 
I value of Bums’s cottage at Ayr , yet apparently the 
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majority of the managers of the Royal Infirmary regard 
Luter s ward only as an obstruction 
Recently a pamphlet has been published by Mr 
James A Moms (Glasgow MacLehose, Jackson and 
Co ) who, besides telling the story of the ward shows 
that if the proposals of the Lister Memorial Committee 
were earned out, there would be practically no obstruc 
tion left Actually it is not the whole block winch it 
is desired to preserve but onlv the one ward itself with 
three little rooms which are an integral part of it and 
the basement below Providentially it would seem 
this one of I ister s wards was on the ground floor An 
appeal is being made to the managers of the Infirm iry 
in the hope that a definite and strong expression not 
onh bv members of the medical profession but also by 
ill those who cultivate science as to the historical and 
spintu d values of this famous landmark in the history 
if surgery will convince them that the destruction of 
the w ird would he regarded as a hrea< h if trust and its 
preservation as a simple act of respe lira memornl 
if achievements bv winch all civilised pc iples hi\c 
In ni filed 


The New Anthropology 

rutinkhamen and the Discovery oj his Tomb In the late 
1 at l of Carnarvon and Mr Howard C trier By 
lrof G Flhot Smith Pp 133 (Iond n G 

Routledge and Sons ltd , New Yorl L P 
Dutton and ( 0 19*3 ) 4* 6 d net 

L AST > ear s discovery of a m h and varied collection 
of funerary equipment and other objects of 
Fgvplian art of the time of Tutankhamen must 
inevitably reanimate the already vigorous discussion 
of cultural origins and the meaning of cultural symbols 
and uses The prediction of the late Dr W H R 
Rivers in 1911 that the theories then advanced by 
Prof Flliot Smith would be bitterly opposed by 
ethnologists of the older school has been abundantly 
fulfill! d Those theories attributed the creation of 
civilisation as we know it the world over to Lgyptim 
mitiaiive, and since their author has now himsdf 
entered upon the discussion of the recent discoveries 
in Egypt, the occasion is afforded for presenting a 
review of at least the chief lines of the argument 
developed with ever increasing weight of detail during 
the past decade For most of them referenit need 
be made only to this admirable little volume written 
particularly to interpret the essential features in 
Egyptian custom and belief which found expression 
in Tutankhamen s time 

hirst then, concerning Egyptian funerary ritual 
and its origins in the life of the earlv Egyptian com 
munity, the achievement of the new anthropology is 
twofold with true imaginative power it has penetrated 
NO 2817, VOL 1 12] 


the veil of mvstery and unintelligibility which is the 
obscuring work of later ages to the naive realism of 
the early Egyptian mind and, allowing the proved 
facts of early life in the Nile basin then to speak for 
themselves, it has provided us with a complete and 
consistent account of the rise and spread of our culture 
Civilisation, for the new school liegan when the early 
Egyptians invented the art of irrigation to extend 
artificially the area of cultivation of barley The 
irrigation engineer of early Egypt vuis thi first man 
to organise the labour of his fellows He conferred 
the benefits of security and prosperity upon the 
community and upon every individual member of it 
lie personified every subsequent idea of kingship 
The life of the community flowed from him in a sense 
is real and actual as that in which the Nile was subject 
to his lontrol To identify him with these subtle 
fi r< es was less an act of metaphysical ingenuity than 
one i f unsophisticated realism He liecame the 
m imation of the life giving powers which he bestowed 
upon his people He became a god assimilating to 
himself attributes of the shadowy Great Mother, and 
vv is apothcosised ifter death as Osiris 1 ventually 
his powers were extended and tnnsferred to his 
su iessir,Horus himself credited with the immortalisa 
tnn of the dead king The whole of the elaborate 
equipment of Tutankhamen s tomb is inspired by 
this same motive identification with Osins and 
participation in his immortality and deific ation 
huncrary couches such as the three discovered last 
year one representing a cow the second a lion, and 
the third a hippopotamus hav e been known previously 
from fragments and are among the most familiar 
objects represented in wroll paintings md upon papyri 
In themselves they shed a flood of light upon the 
essential natveti of the Egyptian mind at work upon 
the elaboration of our human beliefs , but also they 
ficus attention upon an important chain of evidences 
concerning the migration of culture The cow in 
I gyptian belief was not only the giver of milk, main 
laming life in childhood and adult age, a foster mother , 
she was also even sixty centuries ago the Divine 
( ow identified with the actual mother of mankind, 
the Great Mother Hatlior who was at one and the 
same ime a cownc a gram of barley (both symbols 
of life givmg), a cow, and the moon If the great giver 
of 1 fe and immortality were loth a cow and the moon, 
she was then the appropriate vehicle to transport 
tht earthly king heavenwards The representation of 
this occurrence is a commonplace of T gyptian painting, 
and realism could scarcely be carried further than rhe 
representation in some cases of the very stars upon the 
belly of the animal The lion headed couch of the tomb 
is inspired by a like motive The lion was Horus, the 
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son of Osiris, as well as the Divine Cow the function of 
which was to perform those ceremonies which would 
ensure the continued existence of the father The 
hippopotamus, a sy mbol of the divine midwife, brought 
ihout the rebirth of the king whereby he became a 
„od Immort ilitv was the sole distinctive possession 
of 1 „od in t irl> times 

Ihc us< of such vehicles for hum in tr importation 
to the idcstiil legions is widespread and is every 
where detciminitivc of duty The whole conception 
is so peiuliur and so much a put of a pirticular com 
mumty cxjxriincc that it is incredible tint two peoples 
independent should lnve adopted its remirkablc 
s>mbolism Yet it is found to hive spread throughout 
westtrn Asu ind the parts ol 1 uropc thit time 
under the influcn e of Grtck civilisation Indn and 
eastern \sii Indonesia tnd Ccntril \nuri< i The 
gcm.nl id ptnn of such a ccnvention affords a 
sinking illustrition <f the diffusion of culture, tnd 
since its ori„in in rgvptnn beliefs is demonstnted, 
its picsenu m Syru md Mesopotamia in Asia Minor 
and Svm and Greece in Indn uid cistern Asia, 
inftnlril Imimi md Peru is but imtisureof the 
worlds culturil debt to 1 r vpt herself In India 
the convention exercised an e\c eption il fisnnition 
over thi nnnds if its me lint inhabit ints, who from 
about three or four centuries bc inwards, were 
accustimcd to represent the vehicles of the gods m 
muny different guises Of these, one of the most inter- 
esting w is the malara the omposilc monster regarded 
as a crocodile but < ri„indl\ nothin^ more than the 
capricorn of the /odne the Babv Ionian combination 
of tnt»lo|K and fish In Indn too i great variety 
of the heads of other inimils were substituted from 
time to time for t ht mtelopc s notalilv the elephant s 1 
Ihest evidences arc but amplific ttions, on Iht cultural 
sidt, of the formidable array of facts, somatologic il 
and culturil elicited earlier (raniologual evidence 
from Polynesii the Milav Archipelago, the Asiatic 
littoral and the Pacific coast of Central and South 
Americ i iceords perfectly with the faets concerning 
the geographic il distribution of the practice and 
technique of mummification of megalithic monuments, 
and of ancient mines Mr W J Perry * has not only 
related these two last mentioned cultural records, but 
has also xpl lined the motives which impelled small 
bands of civilised peoplt to wander and to settle 

The statement lias been made, and repeated as 
recently as the present star by prominent archaeologists 
well acquainted with the facts, that the Egyptians 
were not a sea going people , whereas we know from 

1 ImporUi t evidence provided by the elephant heed m domooitrmtln* 
the reality ol the diSiukm of culture to lar a» Scotland in the watt and 
America in the rot i» <et forth in correspondence in Nauwi of Nov as 
>9*3 ^ J™ * 7^1 9* 6 p 5®a Heb 14 p 70J 
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their literature that they did engage m mantime 
enterprise, and it is perfectly well established that 
they invented shipbuilding and were the builders 
of the first sea going ships It is equally definitely 
established that every other people in the history 
of the world who engaged in mantime traffic adopted 
the Lgyptian conventions of both shipbuilding and 
seamanship It is unreasonable to pretend that the 
transportation of the elements of early civilisation 
from 1 gypt to Syna and Crete and East Afnca and 
Babylonia was not effected by the Egyptians them 
selves In each of those places Egyptian colonists 
exploited natural products and planted the germs 
of Egyptian civilisation, which in the course of its 
development icquired certun loi ol peculiarities But 
from Crete and Sy na and Babylonia secondary diffusions 
took place in most cases, no doubt without direct 
T^yptiin partu ipation The recognition of cultural 
elements of Egyptian inspir ition in India by no means 
involves the claim that either a single Egyptian or a 
single 1 gyptuan word ever reached thit country 
Ihc first is necessitated by the iacts the second 
is in unessential possibility A Baba Ionian element 
colours the southern Indian culture an Indian 
element that of Burmi Siam and Cambodia Behind 
ill is the Lgyptian origin ind inspiration 
Most of the misunderstanding concerning the new 
theories his been due to a failure to understand the 
niture of such secondary diffusion It cannot be 
made too dear that no claim has been advanced on 
bchilf of direct transmission across great distances 
Ihc journeys may have been small and few individuals 
tiny have achieved them, hut the culture they bore 
wilh them was virile, and if degraded by change of 
hands by time, and by racial and environmental as 
well as by merdy geognphual remoteness, it has not 
laen degraded beyond recognition 

Glass-making in England 

Glass mating in Lngland Bv Harry J Powell Pp 
\ + 183 (Cambridge At the University Press, 
1933) 315 V net 

A NY one who takes the trouble to look through 
a catalogue of works m Lnghsh dealing with 
the subject of glass will be struck with its poverty 
I or the most part, books on glass have been written by 
collectors and admirers of glass for other collectors and 
admirers or by antiquarians and artists interested in 
stained glass The number of books written by those 
intimately connected with the manufacture of glass, 
however has been remarkably few Since 1849, when 
Apslev Pellatt wrote his Curiosities of Glass Making,” 
giving an account of the processes of making all kinds 
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of glassware the number of books of any note, written 
by persons having intimate acquaintance with the 
industry caxvJpe counted on the fingers of one hand 
Thus W Gflundfjs unpretentious but in its day 
useful little appeared m 1854 m 1883 H J 
Powell to whom we owe the volume under review was 
the chief author of a book on the Principles of Glass 
making , while, since 1900, two other books have 
appeared giving some account of the manufacture <f 
glass It is doubtful if any other important industry 
has so poor a technical literature 
Now for the first time if wc except A Ilartshomc s 
work on Old English Glasses published in 1897 we 
have a general history of glass making in England one 
indetd written by a manufacturer of specially rnh 
experience and knowledge of the handicraft It is a 
matter of great regret that lie did not live to sc e the | 
1 tual publication of the book 
The Iwok gives in the space of fifteen chapters a j 
general survey of glass making in Fnghnd It tarries 1 
us In k to the Roman occupation discusses su 1 n | 
munsol this period as have been discovered vs vlsoof 
the glasses < f Anglo Sixon due but without irriv in„ 
it inv definite conclusion on the existence of initive 
industry before the thirteenth centurj 
It vves in 1226 that we first mtet with the definite 
and undeniable existence of the industry in Greit 
Britain at ( hiddingfold m Surrey I In sc uth 
c astern counties of 1 ngland Surrey ind Sussex in 
particular appear to lnve been taaountr spots for the 
natnc glass makers during the thirteenth fourteenth 
fifteenth and sixteenth c en tunes lirgtly on account of 
the presence of much beeehwood which was the 
fasounte fuel of the glass miker The nitive pro 
ductions during these centuries do not appear t> hive 
reached a very high level, and it nee ded the impetus of 
foreign workmen from the middle of the sixteenth 
century onwards to raise the art of glass making in 
Greit Britain some of these workmen coming from 
Venice and others from Lorraine by wa> cf the Li 1 
Countries The moving spirits however who assisted 
most effectively m the English developments were 
most of them Englishmen of whom Sir Robert Mansell 
in the first half of the seventeenth centuiy was the 
most persistent of the pioneers in the industr) being 
responsible for the development of glass making it 
Newcastle and mainly instrumental m introducing cool 
instead of wood as the fuel in gl iss furnaces 
One of the achievements of this period namely the 
first part of the seventeenth century, was-the produt tion 
of le id crystal glass which constituted a contnbutu n 
of fundamental importance to the industr) and was 
destined, m virtue of its capacity to bear iuttin e and 
decorating, to supplant the famous Bohemian gliss 
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for ornamental purposes By the middle of the 
eighteenth century the English crystal glass was 
already beating the Bohemian glass as that previously 
had beaten the Venetian 

Of considerable interest is chap iv, on English 
drinking glasses since it presents the view of a glass 
manufacturer and opposes various theories of glass 
collectors Mr Powell held the view with which the 
reviewer heartily concurs that < onnoisseurs have often 
ittempted too much m endeavouring to assign dates 
and periods to irticles of glassware on the basis of 
v inity of form of di oration, and of tint Artistic 
development and skill varied so consider ilil) from 
fa tor) to faetorv that it was quite possible for different 
forms L eth simple and higlil) developed to be produced 
it entempenrv lactones whilst it is a comparatively 
simple matter to reproduce tints in gliss Some 
f 1 tones indeed has e made a stud) of the rcproduc 
tion of intique glisses and the author lumsilt was re 
sponsil le for some fine reproductions of Veneti in glass 
( h ip xiv is of spe< lal mtc rest from tl e point of view 
f the s lentih development c f gla It contains 
nites cl the authirs own expenenro as a glass 
manutoituier letween the vears 1875 and 1915 ind 
the experiments re orded prove that there w is at 
least one w rks in Great Bntain which did n t depend 
on lulc of thumb me the d \ study of the records of 

the piovin 1 il „lixs h wses (chap 1 11 ) shows th it enter 
prise w is bv no me ms 1 u king ei en during Government 
mtr 1 (see chap xn the T xcise Penod) when it was 
a mittcr of surprise thit men could still be found 
to earr) en glass manufacture under the conditions 
preserd ed by 1 iw which msisted that notu c in writing 
must be sent to the hxeisc Officer before any of the 1m 
port ant operations of gl iss m iking could be carried out 
Not unnaturally the mim perticn of the book is 
com cmed with glass making as an art As a 1 andicraft 
the author s view was that glass m iking was doomed 
He states so quite definitely in the prefaee and 
whether his view be rrect or not it was the chief 
factor it an) rate which induced him to write this 
account The disappearance of glass making as a 
handicraft and the mtr duction of the machine, however, 
did not neccssanl) mean to him the final loss of the 
artistic in glass He sa) s If mechanically produced 
tableware is inartistic and ugly the fault lies with the 
designer Designs, whether or hand-made or mech 
amcally produced tableware must be evolved from an 
intimate acquaint ante with the nature of molten glass 
and the technique of manufacture rather than from the 
supenor inner consciousness of the art school 

Several of the chapters of the book were written 
as lectures or as journal articles, and m some ways the 
book is therefore disjointed whilst some of the chapter 
R I 
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headings do not convey the c orrect idea of the contents 
Thus one < hapter (chap x ) is devoted to the records 
of the famous Whitefnars factory but its chief title 
is flint Glass The chapter on Old Iondon 
Glasshouses (chip \i) and that on Provincial 
Glass houses (chap vn ) both contain much detailed 
information including such references as occur to the 
investigations of Faraday llarcourt, and of Stokes on 
optic il glass and indeed to the whole subject of 
optical glass — except the bnef reference later on to 
War developments 

One would like to h is e seen inc luded some account of 
trade union influence in the nineteenth century ind 
something more aloout the condition of the industry 
in the list fifty years th m the statement that it w is in 
a parlous state while the concluding chapter (ch ip 
x\ ) on Glass miking dunn n the War is somewhat 
skctchv It may be admitted that the War develop 
ments gave a suggestion if what the future mi„ht be 
and perhaps it wis best that the detail should be left 
for the younger generation ot men to fill in 

I he re is no CMstin„ book to w hi h tic one under 
review can be nghtlv compared It stands is a 
definite and v iluablc c ontnbution to our knowledge 
of the lust ry of gliss making m Great Pntain The 
book is well got up and illustrated containing one 
hundred and six lllustrati ms mostly photographic 
reproductions WIS TiRNra 

Fungi and their Spores 

Re fare) es on I ungi B\ Pi if \ II Rc n in ild Puller 
Vol a 1 urtlu r In\ estigations up n the Produc tion 
and Iibcntim cf Spires in llymcnomy celts Pp 
xn+492 (Iondon Longmans Green and (o 
1922 ) 25* net 

P ROF BULIFRS origin il volume tntttkd 

Rose ire hes on I un„i w as published in 1909 
and with its distinctive point jf view ind original 
observations ittrictcd considerable attention among 
bitamsts I he autlur in the preface to the present 
volume states thit it is to lie considered os volume 2 
of the origin il work and thit volumes 3 and 4 are in 
an ic tie c stitc of preparation Such industry is itself 
remarkable but such productivity in book publica- 
tion is tven more so at the present time and is 
explained bv the generous help towards publication pro 
vided by the ( anadian National t ouncil for Scientific 
and Industrial Research Tht Birmingham Natural 
History and Philosophical Society has made a grant 
towards the cost of reproduction of the illustrations 
m the present volume which include many beautiful 
photographs as well as a number of the authors 
original and extremely helpful diagrams 
The volume divides sharply into two sections The 
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fii^t eight chapters are very diverse in character 
They exhibit the author again as a bom naturalist, 
making full use of the resources of a modem laboratory 
to extend the range of his interesting field observa- 
tions But it must be confessed that a certain diffuse 
ness and prolixity make the^e early chapters difficult 
reading Some of the material has been published 
before in the Transactions of the British Mycological 
hoc lety notable the chapters on slugs and squirrels as 
my rophagists, and all this early section might gain 
by condensation 

Chapters ix xm are very different in character 
Ihty include a most interesting attempt to interpret 
the organisation and development of the hymenium of 
the Agancmeae In 1911 the author commenced this 
investigation upon the common mushroom PiaUtota 
campestris Experience proved this plant an un 
suitable starting point but realising the significance of 
the mottled appearam c of the gills of Panaeolus Prof 
Buller worked out the progressive development of 
successive series of basidia ind spores, in different 
phases in mtigUaus irregular areas on the mottled 
gill and thus was successful in presenting a most 
complete analysis of the hy menial orgamsitun 
Strt I haria <sem> globala was similarly and most com 
plctely worked out md incidentally might prove a 
better class ohjcct for the dementary student than the 
common mushro am which only yielded up the secrets 
of its organisati n when Prof Buller returned to the 
attack armed with experience gained upon these other 
types In this and the suu ccdin„ volumes the author 
promises an analysis )f the two main types of hymemal 
organisatic n th it of Panaeolus and of ( oprinus and 
ol the various sub types he has distinguished 

This work must form the basis of laboratory study 
and tuac hing c n the \ganc hvmemum for many years 
to come Interpretation throughout the work is 
entirely tcleala^tcal and while this permits a biological 
significance to lie ittuhed to many of the facts pre 
sented in so interesting a fashion with almost suspicious 
facility it le iv es the way open for a later reinterprete 
tion of fungus organisation based upon a fuller know 
ledge of the complex machinery of heredity and growth 
and its relation to environment 


Geodesy and Geodynamics 

N atunmssenschajthche Monographien und Lehrbucher 
Vierter Band Fmfuhrung in die Geophystk Von 
Prof Dr A Prey Prof Dr C Mainka und Prof Dr 
E Tams Pp vm + 340 (Berlin Julius Springer, 
1922) 12f 6 d 

T HE title of the work under notice is a little mu 
leading, and might better have been ' An Intro 
duction to Geodesy and Geodynamics, considering 
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that it contains no reference to such important branches 
of geophysics as terrestrial magnetism, earth currents 
aurora, and atmospheric electricity, not to say meteor 
ology Within its chosen limits, however, it affords a 
welcome summary of a considerable body of knowledge 
concerning the earth, which has not hitherto been 
accessible m anything like so concise and handy a form 
The work is divided into three parts, by different 
authors, but is as unitary a treatise as can be expected 
in the case of a wide field of rather loosely connected 
studies such as geophysics The first part occupies 
more than half the volume, and is distinguished from 
the two later parts by its largely mathematical < har 
acter , it deals with the figure of the earth the thcor\ 
of tides and seiches, and the density and rigidity of the 
earth The determination of the geoid by tnangula 
tion is first briefly explained including an account of 
the essential features of the instruments used ind the 
methods of reduction The application of gnvitv 
measurements to the same problem is then dealt with , 
i short summan of potential theory is follow cd by i 
description of the instruments and methods ustd in 
griMtv determinations both absolute and rehtivc 
(luirauts theorem connecting the elliptic*) of the 
earth with the ratio of gras ltv at pole and c qu at >r and 
oi gravits with centrifugal force it the cquitor is 
prosed and dtscussed in connexion ssith obsers itions 
for the north and south hemispheres sc p ir ittls The rt 

is a brief chapter on measurement of heights llmse 
sea lesel by les oiling trigonometrical sun cyin„ ind 
b irometrio obsers ations foil isccd In a longer but con 
dense d summary of the <hin„cs of level of the sei 
itself , the tide producing potential of the moon is 
developed, following Darwin in the mun (not csen a 
hire reference is made to the import int work hs 
Proudman and Doodson in this field) and the cquili 
bnum theory, Laplace s dynamical theory, and Am s 
canil theory of tides art summuised Tidil curicnts 
and seiches are also touched on the lmportmt in 
fluence of barometric prtssure scarcely receives suff 
cient mention The first part of the book ends with i 
long and interesting section on the constitution, mein 
dtnsity, and internal pressure of the earth , the bisis 
and conclusions of the theory of isostasy are explained 
and the various lines of evidence hearing on th» rigidity 
of the earth are well summarised 
The second part of the book relates to seismology, 
and rapidly reviews the instruments used, the records 
obtained, and the conclusions thence derived as to the 
path and speed of the longitudinal and transverse 
waves, and the bearing of this evidence on the theors 
of the constitution of the earth 
The third section will probably be the most interest 
mg to the majority of readers of the book, because it j 
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deals m a non-matbematical, discursive way with the 
borderland region between geodesy and geophysics 
There the causes which have led to the present surface 
features of the earth are discussed Without accepting 
Wegener’s theory of continental displ icemcnts, the 
author adopts the broad principle that large lateral 
displacements of continental blocks must be taken into 
account in geology, though discounting the very un 
certain astronomical evidence thus far adduced in 
favour of measurable rates of variation of relative 
longitude Considerable spate is also devoted to the 
tausrs of sultamsm and ot earthquakes 


| Our Bookshelf. 

On/ 1 ngintertng Geology lly Cvnl S Tox Pp 
' xsh 144 (London Crosby Iockwood and Son, 
19*3) i8x net 

\ civu engineer 1 aid the foundations of modem 
geology it is therefore singularlv inappropriate that 
uvil engine trs should be somewhat dependent upon 
the geologist for decisive opinions on the geological 
aspects of engintenn„ schemes The author would 
ittnbutc the engineers d Hide nee in the matter of 
gcologv to the in of specialisation with winch an 
awesemt nomenclature has invested the subject 
In„mcers ire themselves rather at fault in having 
tllowtd the cloak of Willi im Smith to descend on 
othets shoulders The geologv of field operations 
involves little more than a common sense application 
of first prim lplcs to special tvpcs of olive rv etiuns m ide 
on the engineers own ground 
(itolo„) is now howevtr a subject studied by most 
engineering students who are well eejuipped for the 
studv The author s purpose is to induct civ ll e ngmee rs 
to a territory which they might have shared equally 
with geologists from the first and this purpose is 
u lucvtd in an inspiring book it de ils in a thoroughly 
prae ticai w ay with geology from the engineer s point of 
view and is in no sense i slender on„mil design erected 
on i trimmed mass of mitcrial quarried from other 
works— the authors published work excepted A 
brief introduction kids directly to the problems of 
water supply (Pt I) Pt II deals with fie lei operations, 
Pt III with building materials Lrom first page to last 
the hook beirs the stamp of experience ind practical 
acquaintance with engineers problems Illustrations 
include sketches taken trim the authors field note 
book that a few ot these are trulv sketchy ” is less a 
defect than a positive ment which the engineer will 
promptly recognise Criticism can be directed only 
against their scale These sketches are supplemented 
by numerous strut tural sections and photographs 
Assuming the reader is not familiar with geology, the 
conventional methods of representing the commoner 
rock types should receive early mention , the need for 
the kev is urgent m Ligs 13 18 , it is first given in 
Tig 24 Similarly the terms strike, anticline, etc. 
whie h are freelv used in Pts I and II are defined m 
Pt III , and rock classification is attacked before rotk- 
forming minerals have been described The author 
outlines a new scheme of rock classification which will 
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appeal to petrologists no less than to engineers Tne 
inclusion of nephelimtc under syenites is a slip which, 
with a few others, will doubtless be corrected later 
A B 

An Adianced Course of Instruction in Chemical Prtn 
ci pies By Arthur A Noves and Prof Miles S 

Sherrill Pp xuiH 3 io (Mew York The Mac 
milhn Co london Macmillan and Co Ltd 
19*2 ) i8r net 

Prois Noyis and Sherrill hive produced a work 
which might be mistaken at first sight for vet another 
tc\t book of physical chemistry since it deals with 
such subjects as \apour pressures osmitic pressures 
electrolysis chemical equilibrium chemical change, 
and the phase rule V closer studv of the book reveals 
the fart th it it is quite distinct both in its purpose and 
m its method fnm the ordinary text bnCs of desenp 
tive physiial chemistry This contrast is shown not 
onh h\ w h it the hook contains but also by what it 
omits Thus the nt wer theories of the structure of atoms, 
molecules ind ciastals haie been reluctantly omitted, 
m spite c t their interest and import ince since on the 
hcmical side thev ire muni) empirical the general 
pnne lplc s (if ins ) on whu h this ire bised being mathc 
mitu il ind phisi il rather than chemieil 

V clear \ lew of the purpose ol the hoc k is obtained h\ 
studs mg the senes of problems whi h it mtains 
These are not merely supplement ir> to the course cf 
instni tun 1 ut ire its most important ftature The 
total numlcr of these problems is nearly 50° but 
suggestions are gnen for 1 sh irter < nirse whe n the time 
u ail il le is too short to cover the while of the syll ibus 
In s me respec ts the book recalls Ncrnst s Theoretic il 
( hemistry alth ugh it is in some Wiysa more attract 
lie book for tht student Thus the whole of the text 
is cont lined in less than 300 pages ind the English 
student has the adi int ige of re iding it in the original 
1 mgu ige instc id if in 1 tr inslation Tram the point 
of view cf the teuher of chemistry the problems on 
which the 1 1 kis bised are of impirtance as ensuring 
that the student reallv understinds whit he is l icing 
taught ind is ible to apply it in a direct wiv to chemi 
cal problems It is indeed difficult to imagine ani 
course that would lit of more value to the student of 
pin sic il chemistry m enibling him to secure a real 
masters of his subject and this fact more thin com 
pensates f ir the alisence of the more popular features 
which can he used to add to the attractiveness of a 
descnptn e text book 

Studies in Religion l oik lore and C ustom in British 
\orth Borneo and the Malay Peninsula By I II Is 
Tv ins Pp mi + 299 (Cambridge At the Um 
versity Press 1)23) 20* net 
Mr I vans now curator of the Taiping Museum m 
eludes in this b ok notes collec ted during two senes of 
explorations The hrst part desenbes his mvcstiga 
turns in the 1 uaran and Tempassuk distnets of North 
Borneo the second deals with the customs and 
beliefs of the woolly haired Negritos the wavy haired 
bikai ind the Jakun pagans of the Malay Peninsula 
This 1 itter may be regarded as a supplement to Messrs 
bkeat and Blagden s Pagan Races and Mr Skeat s 
Malay Magic In North Borneo the coast distnets 
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arc occupied by the Bajaus and Ulanuns, proto- 
Malayans but the Dusan pagans of the tntenor natur- * 
ally attracted Mr Evans s special attention He gives 
an excellent descnption of the beliefs and customs of 
this interesting race Much of his account of their 
religion folklore and customs and of head hunting, 
now happily obsolete may be compared with the 
records of other explorers m these regions 
The method of Mr T vans wins our confidence He 
gives the actual notes of his work and the sources of 
his information without any attempt at generalisation, 
which is particularly dangerous when dealing with 
isolated communities where the culture vanes from 
one valley or jungle to another Even m the Malay 
Peninsula he has been able to add something to the 
harvest already garnered by Messrs Skeat and Blagden 
The folk tales are mostly concerned with animals and 
their ways and supply interesting parallels to those 
c urrent m adjoining regions 

The tlasmobranch Fishes By Prof J F Daniel Pp 
xi + 334 (Berkeley University of California Press 
1922 ) 4 50 dollirs 

As the author reminds us in his preface of all living 
fishes the FI ismobran hs are bi f ir the most interesting 
ind impi rtmt for the understanding of the Vcrtebiata 
In this handsome and bciutifullv illustrated volume 
l’rc f Dinicl gives a general a c ount of the sh irks and 
ravs c hit fly from a morphologic d point of 1 lew though 
not ncgltctmg the relation of structure to habits and 
food t ith of the eleven chapters dealing with the 
external form and the anatomy of the various systems 
cl organs begins with a very dear description of 
Heptanchus maculatus followed by a comparison with 
other more specialised frrms and concludes with an 
adequate bibliography Thus the reader is presented 
with an excellent survey of the ruige of structure 
presented by the whole group Matters of fact are 
very accurately stated but m dealmg with theoretical 
deductions of a more general nature the author seems 
to be on less certain ground One senous blunder 
only have we met on p 30; where the kidney tubules 
ire tailed nephndia Surely it is now recognised 
that these tubules denied from the ccelomic wall, have 
nothing to do with the true nephndia of Amphioxus 
ind the coelomatc Invertebrates but are rather to be 
compared to the ccelomoducts so constantlv found m 
the latter? Prof Daniel is to be congratulated on 
having produced a most instructive and attractive 
book whu h should prove useful both to students and 
to teiehers of zoology 

The Story of the Maize Plant By Prof P Weatherwax 
(University of Chicago Science Senes ) Pp xv + 247 
(Chicago University of Chicago Press London 
Cambndge University Press, 1923 ) 1 75 dollars 
This volume serves to gather together m a convenient 
form much of our scattered knowledge of the maize 
plant and provides a concise summary of the general 
history of this important food and forage crop lhe 
accounts of the morphology anatomy, and ecological 
relations of maize lead up to an exposition of methods 
of cultivation and harvesting followed bv a detailed 
descnption of the flowenng organs and the develop 
ment of the grain or seed The author indicates the 
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great possibilities of improvement in quality of seed 
that might be brought about by a judicious application 
of the principles of plant breeding 
Maize would appear to have been much valued m 
aboriginal America but with the great increase in 
colomsation which followed the voyage of the Mayflower 
it has steadily increased in importance until now the 
United States produce three quarters of the total v orld 
crop 

A special feature of the book is the excellent e of 
some of the original text figures which are both clearly 
drawn and well reproduced being among the best 
hitherto published for this plant The aim of the liook 
with others in the same senes is to reach the educated 
layman as well as the specialist and the volume offers a 
useful and interesting resurnd of the subject dealt with 

Supplying Britain s Meat By G T Putnam Pp 
169 + 16 plates (London Calcutta and Sydney 
G G Harrap and Co Ltd 1923 ) 51 net 
M» G f Putnam is the consulting e< onomist to Swift 
and Company Chicago Of the seven chapters of his 
book the first three and possibly the sixth deal with 
the subject selected for the title of the book The 
remainder arc devoted to an economic justification of 
the big scale United States businesses dealing with the 
distnbution of meat and me it products and to a 
defence of their conduct as stated in the official reports 
of American commissions and the luge volume of 
unofficial criticism from the American publii 
From the British point of \ lew the most significant 
fact is that only 60 per cent of the beef and 50 per 
cent of the mutton consumed m Great Britain is home 
grown and there seems little possibility of the home 
supplies even maintaining this proportion m the future 
The manner in which this deficiency in home supply 
has been met by Imperial and foreign hipmcnts is 
very well traced out The sections dealing with the 
distribution of imported meat contain a detailed 
defence of the middlemen The author believes that 
they perform indispensable economic functions and 
further their work cannot be done efficiently unless 
they art units in an organisation in the closest touch 
with the firms of meat exporters 

Letters of a Radio Engineer to hts Son By John Mills 
Pp vi 4 263 + 12 plates (London G R utledgc 
and Sons Ltd 1922 ) ior 6 d net 
At the picsent tune practically c\cry student at 1 
technical college and most school b lys ire mtensely 
interested m radio communication The author takes 
advantage of this and writes a book in familiar 1 inguagt 
as an introduction to understanding the latest develop 
ments of the art He expends no time in describing 
fluid theories or pith balls lie plunges at once into 
describing protons and electrons and provided his 
reader consents to follow him shows what an essential 
part they play m radio apparatus How to measure 
an electron stream and electron moving forces 
are simply described Inductance and capacity tuning 
and resonance and the harmonics m the human voice 
are explained Broadcasting stations trans Atlantic 
telephony and the telephone circuit with its amplifying 
stations connecting New York and San Francisco are 
also described The author who is a well known 
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expert of the Western Electric Co concludes by point 
mg out how excellently ordinary telephony and radio 
telephony can be united so that the \01ce vibrations 
can be earned over wires and across wide spaces before 
they come to the receiver The two methods use the 
same general principles and much of the apparatus 
used is common to both 

Epptng 1 orest By F N Buxton Ninth edition 
revised Pp xiv+ 182 + 6 maps (London Edward 
Stanford 1923) 2s 6 d 

1 he nmth edition of this little book which has been 
out of pnnt since 1915 is very welcome It contains 
a history of Epping Forest with an account of the 
topography accompanied by several coloured maps 
Other chapters follow on the animals birds insects 
and pond life of the forest area as well is the trees 
flowenng plants mosses and fungi A short chapter 
gives an account of prehistoric man and the animals 
he hunted Another is devoted to the geology of the 
district A final chapter has been added on the 
manigement of such a forest It will no doubt be 
found useful by students naturalists and others who 
visit rpping I orest and wish to laiiw more of its 
natural histcry 

I he Chemistry of the Inorganic Complex Compounds 
an Introduction to IVerners Coordination Theory 
By Prof R Schwarz Authorised translation by 
Dr L W Bass Pp xt82 (New York T 
Wilev and Sons Tne Londc n Chapmin and TTall 
1 td 1923 ) 8s 6d net 

This book is a translation frem the German rf an 
introduction to the study of co ordination compounds 
It is an excellent little book fer the purpose ind even 
ad van ed workers in this branch of chemistry will 
find it of value on account of the fact that a reference 

I I the original literature is given m the case of all the 
c impounds that are referred to throughout the book 
The form in which tl e book is issued is v erv attractive 
and it should have a large circulation am ng English 
readers 

Hindbook of Steel Erection By M ( B 1 nd Pp 
ix + 241 (London McGraw Hill Pubhsl mg Co 
ltd 1933) I2t 6 d 

1 hvrl are but few books dtihng with this subject 
and for the most part treatises on structures do not giv e 
adequate treatment to the methods of erection The 
v clume before us gives both descriptions of these 
methods and also the calculatuns involved m deter 
mining the strengths of the appliances used Civil 
engineering students will find the book a useful supple 
ment to their text books on structures 

The Unconscious an Introduction to Freudian Psycho 
logy By Israel Levine Pp 213 (London 
Leonard Parsons Ltd 1933 ) )s 6d net 
An excellent short account of the lreudian theory 
m its general philosophical aspect The author finds 
no need to force on the reader unpleasant descriptions 
of particular neuroses and he treats the whole concept 
of the unconscious as a metapsychology Its relation 
to older classical conceptions and to modem rival 
theories is briefly but quite clearly indicated 
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Letters to the Editor 

[The Editor does Not hold htmstlf responsible for 
opinions expressed by hts correspondents Neither 
can he undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature No notice is 
taken of anonymous communications ] 

X-rays and Crystal Symmetry 

Mr T V Barkfr directs attention (Nviurl 
Octoler 6 p 302) to the difficulties that may arise 
m the i lassie ltion of crystal*, in consequence of the 
use of the X ray methodb of analysis since the latter 
tal 1 note of features in crystal structure which ire 
not always the sime as those from which the older 
methods draw their deductions I* rom the «• ime point 
of view he discusses also the existence of the molecule 
m the crystal 

It is to be rcmemlered that all inquiry must he 
direct* d to the determination of the relative positions 
of the atoms ind the molecules within the unit of 
pattern and of the forces which they exert on one 
another The nature of the symmetry of the crystal 
and the possible existence of the molecule are questions 
of academic interest onh except in so far is they 
contribute to this end From this point of view the 
difficulties described by Mr B irker seem to lose much 
of thur importance 

The symmetry determinations of the older and 
well known methods are complete when the crystal 
has been assigned to one or other of the thirty two 
classes and this can generally be done though there 
often rem uns some uncertainty On the other hand 
the X ray methods determine the form and sue of 
the umt of pattern and the number of molecules 
wl i< h go to tlie making of it It is an open question 
which only experience can answer whether the X rays 
give ibsolutely correct evidence on this point 
whether for example they might overlook some 
difference which repeated it some multiple of the 
spacing determined by the rays implied a larger 
unit Of pattern The difference might be of such a 
kind as to be incipibit of detection however great 
it might be or it might be missed merely on account 
of insufficient magnitude So far the evidence points 
to the possession 1 y the X ravs of the power to 
detect any material difference they can for example 
make apparent the difference between two neighbour 
ing atoms of c irbon in the diamond which are due only 
to differences in the orientation of their attachments 
to their neighbours Moreover the X riys give such 
information as to the relative positions of the atom 
groups into which the crystal unit may be divided 
th it tl c crystal can not only be issigned to its proper 
class but also to its proper type among the two 
hundred and thirty possible types of structure as 
defined either by the space group of symmetry move 
ments which the cryst il posses es or by the arrange 
ment which the X rays have found There is only 
one exception of import ince The X rays cannot 
in general lctermine whether a ciystil has or has not 
a centre of symmetry and this sometimes leaves 
the alternative as to whether a crystal belongs to a 
certain type of symmetry in i lower class or to 
another type in a higher cliss obtained from the 
lower by adding the centre of symmetry If it is 
known from observation of fonri or otherwise whether 
there is or is not a centre of symmetry the ambiguity 
disappears 

The general arrangement of the molecules having 
been found any further observations of the form or 
other physical properties of the crystal hay e a value 
not because thev mav put the crystal up or down 
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by a whole class but because they help in the inter 
pretation of the structure as it has so far been 
discovered 

So far as present experience shows the atom group 
referred to above has the same composition as the 
chemical molecule though it is not to be expected 
that it should have exactly the same form In rock 
salt it is possible to associate with the sodium atom 
any one of the six chlorine xtoms that surround it 
and to say that here is the molecule or it may be 
said if preferred that the molecule has disappeared 
In an organic crystal naphthalene for example there 
is one atom group which may with some justice be 
described as the molecule Fven here however 
many of the carbon atoms have two hydrogen neigh 
bours one of them belonging to the molecule to 
which the carbon atom belongs and one to a neigh 
bourrng molecule Is there any difference in the 
nature of the attachment of the carbon to the two 
hydrogens > If there is then there is definitely some 
thing which may be looked on as the molecule since 
there is a group which has the same composition as 
the free niphthalene molecule and would actually 
form such a molecule on the dissolution of the crystal 
though the shape might be slightly ch inged If not 
then it might be sail as of the diamond though to 
a lesser degree in this case that the whole crystal 
was one molecule I he position of the hydrogen 
would be an example of co ordination The 
nature of the hydrogen attachments is obviously of 
the highest importance and we mav hope to learn 
more about it by further experiment Only in that 
light however is there any interest m discussing the 
question of the existence of the molecule in the 
naphthalene crystal W H Bragg 


The Optical Spectrum of Hafnium 

In our letter to Naiurl of March 10 1923 we gave 
a preliminary list of the most prominent lines between 
2500 and 3500 A II m the arc spectrum of the new 
element hafnium discovered by Coster and llevcsy 
(see Naturt January 20 Icbruary24 Apnl7 1923) 
In this list we included only lines of intensity of 2} 
and more using a scale of intensity from } to 6 Prot 
Hevesy has now been able to supply us with a pure 
hafnium preparation containing according to Xray 
analysis not more thui about 1 per cent zirconium 
and in addition small traces of titanium manganese 
and niobium With this preparation we have photo 
graphed both the arc ind the spark spectrum of 
hafnium As to the arc spectrum we have con 
trolled all our older measurements of the published 
lines and ilso of the weiker unpublished lines and 
have added to thest a considerable number of still 
weaker lmes 

The spark spectrum docs not seem hitherto to have 
been examined On the other hand Banlet (C omptes 
rendus t 176 p 1711 1923) a short time ago pub 
lished a list of lines belonging to the arc spectrum of 
hafnium in the region between 2300 and 3500 A U 
As it is not stated and cannot be inferred whether 
his lmes arc given m tho international or m the Row 
land scale it is sometimes difficult to decide whether 
a line in his table coincides with one of our lmes or not 
As all his lmes with the exception of 6 are stated as 

movenne faiblc extrfimement faihle k 

peine visible we think that his preparation was 
not very concentrated As a whole the two spectra 
are not veiy different vet Bardet does not find all 
the stronger lines given in our first table which (with 
one exception) are now all confirmed and the relative 
intensity of his lmes are rather different from ours 
This seems to indicate that the hafnium spectrum can 
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differ much according to the conditions of excita 
tion This also as is well known is the case with the 
zirconium spectrum 

The spectra were photographed with the same 


instrument as before and the arc spectra were pro 
duced m the way previously described the spark 


spectra were obtained with a large induction coil 
between carbon electrodes saturated with the hafnium 
salt solution In the table abo\ e we give the hafnium 
lines in international A U in air measured against 
iron normals and an estimation of their relative 
intensity I both m the arc and m the spark spectrum 
(scale l to 6 lines weaker than i omitted 6 denotes 
very strong 5 strong 4 rather strong 3 not strong 
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wave lengths are given to o 05 A U the accuracy 
which is generally reached at the longer wave- 
lengths an error of about o 1 A U may be possible 
Where (Ti) (Mn) (Nb) or (Zr) is added it means that 
the lme in question is nearly coincident with a lme 

belonging to the spectrum of one of these 

I j elements traces of which we have men 

tioned were present but that the line is so 

m much stronger relative to the other lines of 
9 2. that element present in the spectrum that 

it is almost certain that the line really 

belongs to the hafnium spectrum 
1 « A similar examination of the hafnium 


appear shortly We publish this table first 
because it comprises the region in which 
high accuracy is easily reached by smaller 
spectrographs and will therefore mainly 
be used for identification as tho hafnium 
Spectrum shows few characteristic lines in 
the visible part of the spectrum 

H M Hansfn 
S Wlrner 

Lmversitetots Institut for 
teoretisk I’vsik 
Copenhagen September 20 


J ® The Isotopes of Lead 

J 5 It was suggested by the writer in 1912 
1 1 that the end products of the manium and 

J 3 thorium disintegrition senes should differ 

a in atomic weight from that of common 

j ^ k tfl which chemically they closely rc 

5 4 semblc As the atomic weights of these 

« 1* products determined experimentally later 

j t by Richards ind others as approximately 

T ) s s 206 and 208 respectively br it keted the 

L J atomic weight of common lead it was not 

s r unreasonable to suppose that common lead 

(ri) 6 6 is a mixture of isotopes of which the mass 

J 3 numbers 206 and 208 are chief This 

4 * although probable is still unproved Ihe 

further deduction that conceivably lead in 
s 4 Nature has been munlv produced by the 
♦ ♦ disintegration of uranium and thonum has 
’ 4 received some but not 1 great me isure of 
4 * v* support If it could be shown expenment 
•n l ® illy that common lead his some isotopes 

4 4 which arc not likely to le produced by 

s 6 disintegiation this hypothesis. would be 

\ j more difficult to maint un if the difference 

5 3 were complete the hypothesis would be 

J ^ disproved 

( My analysis of the complexity of ele 
3 * ments of which somt account was given in 

J 4 Naturl t October 20 leads logically to 

s 1 the conclusion that comm m lead consists 

J4 3 principally ol m iss numbcis 204 20s 206 
fi ) is 207 208 and 210 of which probably 200 
| ^ and 208 are chief Tins is suipnsing since 
the mass numbers of isotopes do not differ 
generally by more than 8 units and radium 
B weighs 214 Most of these numbers may 
also be derived from Aston s published results for the 
isotopes of elements 18 34 ana 30 the atomic numbers 
of w hich like lead are 01 the form i6w + 2 In addition 
the mass numbers 205 and 207 are deducible from this 
consideration an element of even atomic number x 
may h ive an isotope of odd mass number a apparently 
only when the difference a u is unique The differ 
ences 3 ■> and 7 do not appear to belong to any element 
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but ) 11 13 15 17 19 21 23 25 27 29 31 33 35 
37 and 3Q may be moat piobably assigned to elements 
34 3 6 H 48 3° 40 54 44 60 64 66 66 70 70 76 
and 80 respectively (The results for elements 3s 
36 50 54 and 80 are Aston s ) If this be accepted 
it follows that the differences 41 and 43 belong to 
element 82 because (a) the mass number 201 appears 
to be unstable (being the head of 1 senes of unstable 
mass numbers 201 157 1 13 73 and 33) and there 
fore 41 cannot be assigntcl to element 80 and ( b ) 
because it is to be expected that element 82 like 66 
and. 40 lias two odd isotopes These are in conse 
quenic .05 and 207 

Of thi six isotopes mentioned above 206 208 and 
210 ire end pioducts of ladioaclivc sents possibly 
207 s ilso so that this analysis if confirmed expen 
mcntalh cannot by itself claim to dispose of the 
\ lew th it common lead may be of radi jactive ongin 
But neither docs it necess inly support it the matter 
is still left open 

It is not unlikely that the odd mass number 204 
is an isobare because thallium ( 81) ft likely to 

consist if moss numbers 203 and 203 not only bee luse 
its itomic weight lies between these numbers but also 
from the an ilysis in my 1 1st letter Aston by showing 
that mcrcurs his piobablj an isotope of 197 first 
established the possibility of the existence of odd 
isobares in the inactive elements since it is very 
probible that golfs principal isototx is 197 also 
But in general odd isc bares are likely to be rare 
among inactive elements but not impossible as I said 

Neodvnuura dysprosium and ytterbium were not 
mentioned in mv last letter The chief isotopes of 
the first of these appear to be 1 32 144 145 and 146 
possiblj 148 and 150 also of the second 160 161 
162 163 164 and p< ssiblj i6f and of the third 172 
173 1-4 174 176 and possibly 178 I should like 
ilso to make a few minor alterations to previous 
statements I anthanum is apparently not simple 
but inci ides (possibly \erv little of) 137 gold is not 
likely to have 199 holmium is mainly 164 Tellurium 
should contain 122 But as I have now been able to 
calculate simplj both unstable mass numbers and 
even isobares let ills are not of first importance 

It is not asked th it anj of the m iss numbers of 
this or of the previous letter should be accepted before 
being disproved or confirmed b> experiment But 
they are of interest as being the most probable 
numbers obtained by a simple and straightforward 
considi ration of the facts of radioactivity on the 
reasonable issumptions stated 

A S Russkli 

Dr T ee s T aboratorv Christ Church 
Oxford October 13 

Problems of Hydrone and Water the Origin of 
Electricity In Thunderstorms 

I roi Armstronc s friendly criticism (Nature 
Octdier 13 p 537) of mv theory of the ongin of 
elcctncitv m thunderstorms seems to neglect the 
fact that nn explanation of thunderstorms is based 
entire lv upon cxpenmcntol and observational evidence 
If expenments can lie said to prove inythmg then 
my work in 1 the work of otners has shown con 
clusivelv that («) if there are ascending currents 
exceeding 8 metres per second in the atmosphere 
there must be a great deal of breaking of ram drops 
(6) every time a water drop breaks there is a separation 
of electnutv (c) the broken water drops retain a 
positrv e charge (d) the air ittoms a negative charge 
On the other hand observations have shown that 
there is 1 considerable excess of positive electricity 
brought down by ram These are all tangible facts 
which any one can test by making the suitable expert 
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ments and I have done nothing more than arrange 
them into such a form that a reasonable account of 
the phenomena of thunderstorms results 
Surely Prof Armstrong does not wish to suggest 
that all this work is wrong because it does not fit in 
with his theory of hydrones. He cannot expect us to 
neglect the evidence that electricity is produced 
when drops break because according to his theory It 
appeirs more likely that electricity would be pro 
duced when drops combine 

What alternative has he to offer to a theory which 
has met with very wide acceptance ? He says 
Assuming thit my interpretation be correct may 
not the great nSe in potential required to produce 
lightning have its origin in the coalescence or co 
operation of minute drops charged by an external 
source ? This is very depressing for it throws us 
back to where we were twenty years ago with an 
unknown external source of electricity and errone 
ous ideas of the increase in the potential of a cloud 
due to the coalescence of the drops 

G C Simpson 

Meteorological Office I ondon 

The Occurrence of Urease 

Lftters on the occurtence of urease are printed in 
Nature of August it and September 22 In the 
former Prof Werner reports that he has found mease 
in all the leguminous nodular growths he has tested 
in the latter Prof Beijennck describes how he has 
detected the enzyme in B radicicoUt Prof Werner 
writes So far os we have been Able to ascertain 
the peculiar root nodules of leguminous plants have 
not mtherto been tested for urease I reproduce 
therefore the following pissage from an article on 
The Function of Hormones in regulating Meta 
bolism by my son and myself published in the 
Annals of Botany vol xxv No xcvui April 1911 
I astly we may refer to the nodular growths on 
the roots of leguminous plants these are known to 
be most essential to the proper growth of the plant 
but their function is by no means clear it is well 
known that they are the seat of bacteroids and it 
may be that these function as assimilators of atmos 
phcric nitrogen gas and convert it into ammonia or 
{*- may be th it they exercise digestive functions and 
serve to deamidate amino compounds At all 
events they arc distinctly alkaline whereas the root 
sap is acid Moreover it has been shown by 
Hutchinson and Miller that when distilled with 
magnesia under reduced pressure the nodules furnish 
more ammonia than do the roots (0033 per cent 
against o 016 per cent ) We suggest that some part 
at least of the influence exercised by the nodules may 
be due to their aminogenetic power We propose to 
make this assumption the Dasis of experimental 

I would direct attention to the British 
Association Report Australia 1914 where at p 109 
the following passages are to be found at the end of 
the Report of the Committee for the Study of Plant 
Fnzymes 

' In view of the presence of ammonia in the 
nodular growths appealing on the roots of Legumi 
nos-e it appeared probable that the enzyme Urease 
would be found in these It has been detected in 
the nodules from Lupins and a number of other 
Leguminosac Attempts to detect the enzyme m 
organisms cultivated from the nodules have thus far 
been attended with negative results 

Mr Benjamin working at Hawkesbury Agncul 
tural College near Sydney Australia has detected 
urease in nodules from several Australian plants 
including wattles also on tubercles derived from the 
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Cycad Maerotmm* *p*aHt He has found ureaae 
•bo in the eeeds of Abrut prtcotonut 
The earlier experiments referred to were my own 
Mr Benjamin bed assisted Mr Horton and me m 
our won on urease published early in 19x3 He 
wu • young Australian end he undertook the observe 
taons on ms return at my request When in Java 
in September 19x4 I had the opport u nity at the 
Bmteruorg gardens of testing freeh Abrus seeds and of 
confirming Benjamin e result I may say the amount 
present w small m no way comparable with that in 
Soia beans 

To me the presence of urease in the nodules is 
little short of a matter of course — m view of their 
ammonia ty The interest of the observation lies 

in the possible application thereof 
Urea is foreshadowed as the nitrogenous fertiliser 
of the future but apparently it has its limitations 
All soils all plants do not respond to it equally I 
was told years ago that it is particularly good for 
Pease Why Mr Peasecod ? Probably it is not 
operative aa such but merely as a source of ammonia 
and must be hydrolysed to make it available Only 
soils which contain urease would respond A clover 
sick soil may well be wanting in the organisms which 
give nee to the nodular growths 

To be practical — it would seem to be desirable to 
test the comparative effect of urea on the growth of 
non leguminous plants when grown with and without 
a leguminous plant such as clover 

Henry E Armstrong 

Colour Vision and Colour Vision Theories 
In the first of my two recent letters on this subject 
I selected five of the cases m which Dr Edridge 
Green asserts that the trichromatic theory cannot 
explain certain phenomena of colour vision and I 
indicated in each case the source of his error In 
more than one case I gave the full proof In hi-j 
reply he took no notice of these proofs except in so 
far as he seemed to admit their accuracy But he 
brought forward three other cases assorting incom 
petence of the trichromatic theory m connexion with 
them In my second letter (Nature September 8) 
I similarly indicated the oversight involved m each 
of these three additional assertions 
I must confess therefore to some degree of surprise 
that Dr Edndge Green in his letter appearing in 
Nature of September 29 should say that he will deal 
with my explanations regarding the competence of 
the trichromatic theory when I give them They are 
already given and I shall be glad if he will discuss 
them To make the matter definite I invite him to 
discuss the trichromatic explanation which I have 
given in my first letter of the case of so called red 
blindness with shortening of the spectrum at the red 
end The proof is fully given Another proof fully 
given m geometrical terms is that dealing with the 
possible diminution of colour sensitiveness by the 
annulment of one component sensation 
Instead of discussing any of the eight explanations 
which I have already given either in full or in outline 
Dr Edndge Green now points out that he is not 
alone in regarding the trichromatic theory as in 
adequate Unfortunately misunderstanding of the 
theory is too regrettably widespread for the reason 
which I expressed in my first letter If any reader 
who is interested m the matter will refer to the dia 
cuMuon which I have given m my book he may 
recognise that the statement referred to in Dr 
Edndge Green s last letter concerning contrast and 
colour blindness is not correct It cannot be die 
cussed in the scope of a short letter 
I appreciate Prof Frank Allens work greatly 
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The difficulty to which he refers vanishes as I am 
sure he will readily recognise when the three variables 
(threshold values) descriptive of non external actxJO 
are considered In fact in the whole field of contrast, 
after images recurrent images and inhibition toe 
trichromatic theory has at its disposal a doubt* set 
not a single set of three variables Such work aa 
that of Prof Frank Allen is of great importance in 
view of toe need of a formulation of the threshold 
values as functions of precedent illumination time 
secondary stimuli etc His early work long ago 
led me m attempting something different to full 
recognition of the sufficiency of the trichromatic 
theory 

What blindness must have oppressed the mental 
vision of Helmholtz that investigator worthy of 
wonder leaping before his tune if it were true as 
Dr Edndge Green asserts that There is no fact 
that directly supports the trichromatic theory 
Which Helmholtz elaborated so as to fit facts and 
used victoriously to predict others • I know of none 
that fails to support it I have studied Dr Edndge 
Green a book very carefully and I have not found one 
of his strictures upon the theory with which it was 
possible to agree Even Sir William Abney one of 
the supporters of the theory whose experimental 
work was so admirable was led to some wrong 
conclusions through non perception of some of its 
possibilities W Peddie 

Dundee September 29 

Sexual Physiology 

In Nature of September 1 p 317 under the 
heading Sexual Physiology a review appeared of 
the second edition of Dr Marshalls book The 
PI vsiology of Reproduction In the course of this 
notice certain misleading statements are made regard 
ing myself The reviewer in referring to the chapter 
of the work dealing with the subject of the fertinsa 
tion of the ovum states The least satisfactory part 
of the book both as regards arrangement and subject 
matter is we think that contnbutod bv Dr Cresswell 
Shearer on fertilisation 

Mav I point out that I am not the author of this 
chapter while I have revised Dr Marshall s manu 
script and added a number of notes here and there 
of minor importance the two sections of which I am 
the author are clearly indicated in the footnotes and 
I think are suffiacntly obvious In regard to that 
part of the chapter which has called forth the special 
criticism of the reviewer The hereditary effects 
of fertilisation I am altogether unresponsible 
although I completely agree with many of the 
opinions expressed by Dr Marshall in this section 
As the whole of this paragraph appears almost 
unaltered in the old edition it would seem that 
your reviewer is by no means as familiar with the 
original work as he would have us believe 

C Shearer 

A »ooTNorE to Chapter vi Fertilisation states 
that this has been Revised with numerous addi 
tidns by Cresswell Shearer It was assumed from 
this that Dr Shearer had taken the chapter as it 
stood in the first edition and had made himself re 
sponsible not only for the numerous additions but 
also for the whole of the subject matter of this 
chapter in the present edition and for its presents 
torn That we are not alone in reading this meaning 
into the footnote is shown by the fact that another 
reviewer writing elsewhere states that Dr Grese 
well Shearer has written in this edition a most 
excellent chapter on fertilisation If Dr Shearer 
did revise the chapter then his objections are but 
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formal but it would appear that he did not revue 
aa we understand the term but merely read the 
manuscript placing also at the service of the author 
certain discrete sections for possible inclusion The 
footnote is misleading The Reviewer 

Numerical Relations between Fundamental 
Constanta 

In connexion with the letter from Dr Ernest 
Dorsey m Nati rf of October 6 p 505 it may be 
pointed out that most of the numerical relations 
which he describes ire implied in the statement given 
in a paper m the Proceedings of the Physic il Society 
of London (vol 27 p 425 1915) that all units derived 
from e m and c can be expressed (with considerable 
accuracy) in the C G S system in terms of simple 
integers (2 3 or 4) powers of 10 q and r Here q 
is a pure number which represents the value of 
2re*lkc This constant is the same as that employed 
in Sommerfelds papers on the fine structure of 
spectrum lines where it is denoted by a If the 
relation of Lewis and Adams ( Phys Pev vol 3 p 92 
1914) be accepted the numerical value of q or a is 

^^Vhet^ier this* to 7 the* Correct value or not the 
number represents one of the most important physical 
constants and corresponds to a deep seated relation 
between the ultimate nature of electric force and that 
of magnetic force The quantum theory indicates the 
existence of discrete magnetic tubes of induction 
determined by the fundamental unit (h e ) and it has 
been suggested to me by Mr W H Watson of the 
University of Edinburgh that the constant may be 
interpreted as giving the relation between a quantum 
magnetic tube and a unit electrostatic tube of force 
As regards the occurrence of integral powers of 10 
in the expressions for physical constants it must l>e 
remembered that the units of length mass and time 
in the C G S system are not entirely arbitrary The 
assumption is made that the gram is the mass of 
ice of water at the temperature at which its 
density is a maximum and the fact that the mole 
cular number (Trans (hem Soc vol 113 p 389 
1918) of water is 10 possibly accounts for the rela 
tions concerned Dr Dorsey includes the gas 
constant in his list and here again the physical 
properties of water are involved through the definition 
of the Centigrade scale of temperature 

H S Allen 

The I mversity St Andrews 

Insects In Korean Amber 

On the morning of September 1 I saw a piece of 
caived amber containing Diptera of several species 
in the shop of G M T De Silva in Yokohama I 
was informed that it came from Korea (Chosen) but 
as the exact locality and geoligical horizon were 
unknown an 1 the price was rather high I did not 
purchase it At noon of the same day the earthquake 
occurred resulting m the destruction of the whole of 
Yokohama including De Silva s shop I should 
be greatly interested to learn anything more about 
thin Korean amber the insects in which should be 
described Some dayB earlier I saw in Mr \ 
Nawa s museum at Gifu a very fine lot of fossil 
insects apparently of late Tertiary age These have 
never been critically studied or described but it is 
to be hoped that thei will eventually be properly 
recorded I could not discuss them with Mr Nawa 
as he knows no English and no interpreter could be 
found at the tune of my visit 

T D A Cockerell 
University of Colorado Boulder Colorado 
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Tidal Dissipation of Energy 
If g denote the intensity of surface gravity p the 
density of water and h the elevation of the water 
surface above its mean position the potential energy 
of the oceanic tide is JjA 1 per umt area The kinetic 
energy must be comparable If A has the equilibrium 
amplitude of 35 cm the total energy of the ocean 
the area of which is 3 7 x 10“ cm * most be about 
2 2 x 10“ ergs 

Now the mean rate of dissipation of energy by 
tidal friction is about 1 4 x 10“ ergi/sec Thus the 
whole energy of the tides would be dissipated in about 
1 6 x xo* sec or two days if dissipation continued 
at its average rate and no new energy was supplied 
It follows that tidal friction in shallow seas must 
absorb so much of the energy in the tidal waves that 
reach these seas that the lags of the tides in the open 
ocean may differ by some hours from those calculated 
on the usual assumption that the coasts mav be 
treated as simple reflecting boundaries 

Harold Jeffreys 
St John s College Cambridge 

Repellents of Clothes Moths 

In Nature of September 8 p 376 appears a report 
of x lecture on Plants in Relation to the Health of 
Man in which Dr A W Hill refers to the supposed 
property of camphor as a preservative of clothing 
against moth Henn Fabre found camphor and 
naphthalene to have no effect upon moths and I 
have found these insects utterly indifferent to such 
odoriferous substances In fact I doubt if they can 
smell at all It would be interesting to hear of some 
definite experimental result be inng upon this point 
Reginald G Johnston 
51 Belmont Hill I ondon S h 13 


Somewhat surprisingly no precise experiments 
with the object of discovering effective repellents of 
clothes moths of whi h it least three distinct species 
occur m this country appear to have been earned 
out by any one Mr R G Johnston is perfectly 
correct in regarding as devoid of any real foundation 
the popular belief m the efficacy of camphor as a 
preservative of clothing against moth although there 
is no reason for supposing the insects m question to 
be deficient m olf ictory sense Naphthalene again 
if merely scattered loosely in a drawer or wardrobe 
containing clothes will certainly afford no protection 
whatever On the other hand naphthalene is quite 
satisfactoiy as a repellent if placed inside clotmng 
which is afforded the additional protection of a wrap 
ping of stout paper the edges of which freely overlap 
and are tightly secured by means of pins E E A 

Amanita muacarla on Hampstead Heath 

Thf difficulty of obtaining a supply of this mush 
room for scientific investigation is well known to 
physiologists and chemists Its disappearance except 
in unfrequented woods is probably accounted for by 
its attractive colouring and its subsequent destine 
tion as one of the most poisonous representatives of 
its family Therefore its occurrence near London 
deserves to be put on record A fine specimen 
weighing 140 gm and measuring 12 cm in diameter 
was brought to me for identification by Mr H C 
Simmons who found it after the heavy rams of last 
week on the West Heath in the low lying ground 
between the North End and Spaniard a Roads 

O Rosenheim 

75 Hampstead Way I ondon N W 11 
October 17 
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Boskop R e msriaa from the South-east African CoaBt* 

By Prof Raymond A Dart, University of the Witwatersrand, Johannesburg, South Africa 


T HE controversy raging over the Piltdown remains, 
and the coming of the War shortly afterwards, 
were the two events which conspired to distract the 
attention of the scientific world from the significant 
discovery which was made in South Africa in 1913, 
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when a farmer unearthed some fragments of a human 
skull at Boskop near Potchefstroom in the Transvaal 
Last year, the discovery of a more primitive human race 
in Homo rhodestensis has served to redirect attention 
to the part which Afrit a still has to play in elucidating 
the wider questions of human origins and human 
migrations 

Since the time the bet between the two farmers as 
to the humanity of the Boskop remains was settled, 
Mr FitzSimons, Director of the Port 1 h/abcth Museum, 
has been assiduously excavating the rock shelters in 
that neighbourhood In June last he forwarded to 
the Department of Anatomy in the University of 
the Witwatersrand a consignment of skeletal material 
which contained the remains of several members of the 
ichthyophagous Strandlooper race which preceded the 
Hottentots along the coastal areas 

The Strandloopers now extinct as a rate were the 
builders of gigantic kitchen middens m South Africa 
In the particular rock shelter at 1 /itzikama explored 
by Mr FitzSimons, this material, in which the Strand 
loopers had been interred, was removed layer by layer 
to a depth of fifteen feet At this level he came upon 
bones of an entirely different calibre and appearance 
Recognising this fact and appreciating the possibilities 
of the discovery he forwarded these specimens separ- 
ately Altogether, I have received remains of some 
five individuals from this site, and though mixed 
together and fragmentary they afford defimteofvidence 
that they belong to the same race as was found in the 
Transvaal m 1913 

Figs 1 and a, which illustrate the outside and inside 
views of part of the right panetal and occipital bones, 
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demonstrate the thickness and texture of the cranial 
bones in this race Fortunately, the fragment crosses 
the tine of the sagittal suture (Fig 1), hence the 
cranial form is accurately known It reveals the same 
type of breadth, flattening, and central depression in 
norma occrpttahs that was pointed out for Boskop man 
by S H rfaughton 1 

Fig 3 shows the inner aspect of three other pieces 
which were found to articulate exactly along the Ime 
of fracture The state of preservation and general 
appearance of the bones justifies the assumption that 
they form part of the left half of the cranium repre 
sented by our right paneto occipital fragment hig 4 
is an external view of the same three bony pieces on 
a rough reconstruction of the endocranial cavity which 
errs as I have since determined on the side of generosity 
in volume 

bo far as the evidence goes the skull appears to be 
that of a woman for other specimens (which I believe 
to be male) show a more marked glabella more robust 
eyebrow ridges and a greater development of the 
frontal lobes of the brain The smallness of the mastoid 
process the thickened and tuberculatcd inferior margin 
of the tympanic plate and the very vertical forehead 
also corroborate its feminine character 

When the fragments have been oriented the follow- 
ing provisional measurements are obtained maximal 
length 210 mm , and maximal breadth 150 mm , as 



compared with the length of 205 mm and breadth of 
154 mm secured for the Boskop calvaria If this 
length be correctly determined we are m the presence 
of the longest headed human skull yet discovered It 
was undoubtedlv dolichocephalic 

The first estimations of its endocranial content 
seemed to show, on account of the extraordinary 
length, a figure even higher than that secured by 

1 ftehnunary note oo tb* meant human alcuS ranudm from the Traafr- 
VUl TUu of tbs Roy SooofSA VolviPtl 1917 
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Houghton (183a cubic centimetres), and by Broom* 
(i960 cubic centimetres) for the Transvaal specimen , 
but after taking casts from the fragments and recon- 
structing the endocramal cavity, my endocramal cast 
gives a far smaller capacity— m the vicinity of 1750 
cubic centimetres This figure still reveals a capacity 
far m advance of the average for modem European 
brains (Meckel’s brain capacity was only 1330 cubic 
centimetres and Raphael’s 1430 cubic centimetres), and 
is the more striking when it is remembered that the 
skull is female Ihe other male crania indicate a 
greater capacity 

Concerning the Boskop endocramal cast Elliot Smith 
said, ‘Its features present a curious blend of those 
characters which are regarded as distinctive of Mous 
tenan and Aungnatian types of men respectively , 
but whereas the general form presents certain resem 
blances to the former, m all essential respects the cast 
conforms to the type represented by the Cro magnon 
man of Western hurope Broom ( loc at) goes 
further and believes it not unlikely that the Boskop 
type was ancestral to both Neanderthal and Cro 
magnon man 

Unfortunately insufficient jaw remains exist to 
prove or disprove Broom’s contention concerning the 
supposed massive mandible and large canines On the 
whole, the delicacy of the facial skeleton of this speci 
men is in strong contrast with the massive build and 
thickness of the calvaria, and scarcely favours the 
expectation of massive jaws On the other hand, the 
nasal process of the maxilla is relatively enlarged and 
plays an enhanced rfile in bounding the nasal aperture 
and wall — features emphasised by Boule ( ‘ I es 
Homines fossiles ) as indicating the ultra human 
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character of Neanderthal man The pithecoid nature 
of the small mastoid process, supra mastoid ridge 
mandibular fossa, and superciliary ndges in this type, 
features which once more link it to primitive Neander- 
thaloid forms, were emphasised by Haughton ( loc at) 
The same point of view is favoured by the relatively low 
development of the frontal lobes of the bram 
The endocramal cast of this specimen reveals further 
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an extremely brood and depressed Syivflfh fossa The 
cast is sufficiently complete in this region to- show that 
here the Sylvian depression was even wider and more 
patent than in the endocramal cast of the Moustenan 
man of La Chapelle, concerning whom Boule does not 
hesitate to say that the island of Reil was partially 
exposed It seems that, in this respect, our Boskop 
woman was even more pithecoid The sulcus hinatus 
also is prominently indicated in the right parieto- 
occipital fragment Incidentally, it may be stated 
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that the endocramal cast indicates a marked asymmetry 
of bram and skull, the right frontal pole and left 
occipital pole respectively being more expanded than 
their fellows of the opposite side 

While certain of the foregoing data betray primitive, 
if not even Neanderthaloid, features, the study of other 
skeletal remains favours the Cro magnon affiliation 
A complete femur (also apparently female) indicates by 
its length (461 mm ) a stature in the vicinity of 5 feet 
6 inches, which is considerably above that of Neander- 
thal man , and the male stature was presumably more 
considerable Its straightness and slender budd 
(despite a tendency to the exhibition of a third tro 
chanter, a fossa hypotrochantenca, and a high pilastnc 
index) are also m strong contrast with that of Neander- 
thal man The vertebral column m a male specimen 
in the lumbar region (3rd, 4th, and 5th vertebra) gives 
a general lumbar index of 974, which indicates a 
marked lumbar curve (kyrtorhachism) such as is found 
in modern Europeans 

The more detailed study of the remains may throw 
clearer light upon a bizarre mingling of characteristics 
which, at the present tune, is highly confusing It may 
prove justifiable, as Broom is already convinced, to 
separate this human group from both Neanderthal and 
Cro-magnon man as a separate species (Homo capenns) 
There is no doubt, meantime, that these new human 
documents, which have been brought to light through 
the energy and enthusiasm of Mr FitzSimons, have 
further emphasised the anthropological wealth of 
Africa, and the need for more cautious investigation 
of the deeper strata of our coastal rock shelters, with 
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the strictest observance of the methods of modern 
ardueology 

Through this discovery we now know definitely that 
the Boskop race preceded the Strandlooper race 
historically They perhaps owed their extinction to 
the latter, the Solutnan culture of which (so ably 
examined by Dr L Pennguey, 1 the Director of the 
South African Museum) indicates familiarity with the 
uses of the bow We know further that the Boskop 
specimen was no human freak but a type representative 
of a race wee widely distributed in South Africa from 

• Tb> Stout Asm at Sooth Africa etc. Amah at th* Sooth African 
Hmmrn Vd *ttf July 3 1911 


the Transvaal to the remotest south eastern comer Of 
the continent 

The implements, culture, and esthetic achievements 
of these big brained men of pre history still remain to 
be discovered Their employment of ochre in their 
burial ntes indicates their familiarity with pigments 
and the artistic and symbolical uses to which they 
might be put The remarkable parallelisms between 
the so called Bushman art ana that of Cro magnon 
man m Europe was insisted upon by Sollas many years 
ago, and the evidence may yet be forthcoming which 
will conclusively solve the fascinating yet elusive 
problem of their correlation 


Insulin and its Value in Medicine 1 

By Prof J J R Macleod F R S 


/CARBOHYDRATES are essential in the chemical 
v-" processes upon which life depends Not only is 
the glucose the form m which they are mainly absorbed 
into the blood the source of muscular energy but it is 
also in some way necessary m the oxidation of fats 
Preceding its oxidation glucose undergoes a senes of 
preliminary changes which proceed step by step in such 
a manner that a long senes of intermediary substances 
is formed and when anything interferes with the 
process at any stage asm diabetes glucose accumulates 
in the blood and tissue fluids causing the mam early 
symptoms of the disease hyperglycemia and glyco 
suna Later involvement of the oxidation of fats 
results in the accumulation of the ketone bodies m 
the organism and these by their toxic action cause the 
often fatal condition of coma 

The control of this process of carbohydrate meta 
holism has for years been assumed t ) be the function 
of a hormone denved from the Isles of Langerhans of 
the pancreas Although the existence of this hormone 
was fairly certain little success resulted from attempts 
to extract it m potent form from the pancreas 
probably because it was destroyed by the powerful 
digestive enzymes also present in such extracts 
Banting and Best circumvented these by making 
extracts of the degenerated residue of pancreas follow 
ing ligation of the ducts it having previously been 
shown that in this residue the islet cells arc more or less 
intact but the external secretory cells are largely 
degenerated The extracts were found to remove il e 
two chief symptoms of diabetes in depant, rcatiscd 
dogs Alcoholic extracts of adult beef pancreas were 
also found to contain the hormone and by their con 
turned use it was possible considerably to prolong the 
life of the diabetic animals J B Collip then succeeded 
by fractional precipitation with alcohol in ridding 
these alcoholic extracts of irritating substances so 
that they could be repeatedly injected into diabetic 
patients 

With larger supplies of insulin available it was now 
possible to show that it removes all of the observable 
symptoms of diabetes in depancreatised dogs Thus not 
only did it cause glycogen to become deposited in large 
quantities in the liver when sugar was fed to the animals, 

A fectun ddtwsd to Utt Station at Fbyriolofy at tba BtttUt 
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the first analysis giving more than 20 per cent of this 
substance (T B C ) whereas without insulin traces only 
are found but it also caused the respiratory quotient 
(ratio between CO, and 0 , in respired air) to become 
raised These results were soon confirmed on diabetic 
patients In more recent work in which depancreatised 
dogs were given insulin daily along with considerable 
quantities of carbohydrate life has been prolonged 
for over four months and by careful comparison of the 
sugar balance of the animals it has been found by 
F N Allen that a small amount of insulin is capable 
of causing relatively much more glucose to be meta 
bolised than when a large amount is given Or in 
other words the glucose equivalent per unit of insulin 
is much higher with small than with large doses 

Although there can be no doubt of the high thera 
peutic value of insulin m the treatment of many cases 
of diabetes its value as a new instrument for the 
investigation of problems of metabolism other than 
those relating to this disease is also high Evidence 
for this belief is founded among other things on the 
striking effects of insulin on normal animals When it 
is administered to rabbits for example the first effect 
is a very rapid lowering m the percentage of sugar of 
the blood first observed by J B Collip — and when 
this reaches a certain level symptoms of 1 peculiar 
nature supervene These consist usually of violent 
convulsive seizures each lasting for a minute or so and 
of a gradually increasing state of coma with fall m 
body temperature ending often in death from respir 
itory failure Symptoms of a similar character occur 
also in other animals including man after large doses 
of insulin 

The symptoms were found to be dependent on the 
lowering of blood sugar thus they usually supervene 
in normally fed animals when the blood sugar has 
fallen to about o 045 per cent and they are removed 
immediately by the addition of glucose to the blood 
either by administering this sugar subcutaneously or 
by causing it to be liberated m the body from glycogen 
as by the injection of adrenalin (epinephnn) It was 
found moreover that, of all the sugars glucose alone 
has an immediate and lasting effect even lea vu lose 
and galactose, which are its nearest neighbours having 
only a slight and transitory action 

Although the symptoms commonly occur in well fed 
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animals when the blood sugar is about o 045 per Lent , 
they may fail to be observed until a much lower level 
has been reached This is particularly the case when 
a large dose of insulin is given some time after food 
The liability of symptoms to occur at the above 
percentage of blood sugar has served as a useful basis 
for measurement of the dosage of insulin, one unit being 
defined as the amount which can lower the blood sugar 
to the convulsive level of o 045 per cent within four 
hours in rabbits weighing about 2 kilogrammes Since 
this “ physiological unit, as it is called, is said to be 
stronger than is necessary for certain clinical purposes, 
it has been decided for the present to use, as the 
‘ clinical unit one that is one third the above strength 
This question of the physiological assay of insulin is 
receiving much attention at present 
Ihcse observations clearly pointed the way to the 
next problem, namely the cause for the lowering of 
blood sugar At first it seemed as if this should soon 
be solved, for as already mentioned it has been found 
that insulin not only causes glycogen to be deposited 
in the liver of diabetic animals, when sugar is given, 
but also causes the respiratory quotient to become 
raised in a manner to indicate that there is increased 
combustion of carbohydrate It seemed likely that 
stimulation of the same processes in the normal animal 
under insulin must lie responsible for the disappearance 
of glucose from the blood But the experimental 
evidence goes to show that the mechanism of action 
is much more complex It has recently been found 
that glycogen is not formed when insulin is given 
along with sugar to normal animals (McCormick, 
0 Bnen, and L C Noble) , indeed when given to those 
that are well fed it is decreased in amount (Dudley and 
Marnam), and no certain evidence can be obtained 
from respiratory experiments that more active com 
bustion of glucose is a necessary accompaniment of 
the lowering of blood sugar The consumption of 
oxygen greatly increases in dogs preceding the onset 
of symptoms and the respirUory quotient usually 
becomes somewhat raised (Dixon P adie, and Pern her) 
but in mice changes of an opposite character occur 
(Dudley, Laidlaw, Trevan, and lloock) , in rabbits the 
sy mptoms are at first like those m dogs though less 
marked and subsequently like those in mice 
rhe glucose which disappears is apparently neither 
oxidised to carlxm dioxide and water nor polymerised 
into glycogen For the present the problem is un- 
solved, but we must not lose sight of the possibility 
that insulin changes both glucose and glycogen into 
some intermediary product which we fail to identify 
with our present methods of analysis, cither because 
it does not give the reducing reactions upon which the 
detection and estimation of sugars depend, or because 
it is not precipitated by alcohol after treatment with 
strong alkali which is the characteristic property of 
glycogen That such substances may exist m the 
tissues is indicated by the fact that it is impossible 
after injecting large amounts of sugar into animals to 
recover much more than one half by chemical analysis 
of the entire body 

Whatever may be the nature of the mechanism by 
which the blood sugar becomes lowered, there is no 
doubt that it acts in the tissues and not m the blood 
itself (Eadie) Thus, the addition of insulin to blood | 
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incubated outside the body does not alter the rate at 
which the sugar disappears from it, and when the 
isolated heart u perfused with a suitable saline solution 
containing sugar the addition of insulin to the solution 
causes this to lose its sugar more rapidly (Hepburn and 
Latchford) The hypoglycemic effect of insulin lasts 
for a period which vanes m different animals In 
rabbits the blood sugar often begins to nse again in 
about an hour after the injection, but this depends very 
largely on the amount of glycogen which is stored m 
the liver This becomes converted into glucose to 
replace that lost from the blood, so that well fed 
animals show much quicker recovery and can with- 
stand much larger doses of insulin, without the develop- 
ment of symptoms, than those previously starved 
This mobilisation of the carbohydrate reserves would 
appear to depend on the transmission to the liver 
through its nerve supply of messages set up by the 
hypoglycemic condition, for Bum has shown that if 
the nerve pathway (splanchnic) be locked by the 
drug ergotomne, insulin causes, in well-fed animals, 
a more profound degree of hypoglycemia than 
otherwise 

Another important effect of insulin is on the hyper- 
glycemia due to other causes than removal of the 
pancreas bo far as it has been investigated, insulin 
is capable of preventing the development of hyper- 
glycamia in all these conditions Most attention has 
been paid to its effect on the hyperglycaemia due to 
cpinephnn, partly because of the possibility that 
insulin may be assayed by determining the amount 
neiessary to antidote a known amount of epinephrin, 
which itself can be accurately assayed, and partly 
because an investigation of the phy siological antagonism 
between these two hormones may throw some light 
on the mechanism of the action of insulin One 
example may be given to illustrate this We have seen 
that insulin causes the glycogen stored in the liver to 
become less in amount, acting in this regard like 
epinephrin although probably much less quickly 
When insulin is given along with epinephrin, however, 
glycogen disappears from the liver much more slowly 
than with epinephrin alone, indicating that under 
certain conditions the pancreatic hormone arrests 
rather than stimulates the breakdown of glycogen 
When these two hormones are m excess m the body, 
one presents the other from causing glycogen to 
disappear Another cunous result of a somewhat 
similar nature has been obtained by Burn with 
pituitnn a hormone derived from the pituitary gland 
When it is given along with epinephrin it also prevents 
hyperglycemia, and when it is given with insulin it 
prevents hypoglycemia These results indicate the 
very puzzling nature of the problem of the action 
of insulin, and they show that this action may 
possibly be linked with that of other hormones m the 
animal 

Chemically , msulm usually gives the biuret test, and 
it behaves in its general properties not unlike a proteose 
It may, however, be a much simpler substance, since 
active preparations have been obtained from the 
pancreas of the skate, in which no biuret test could be 
obtained Its chemical identity being unknown, it is 
of course out of the question that it could at present be 
prepared synthetically 
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The Origin of Petroleum. 


T 7 NLIKE most problems concerning ongms which 
VJ have but a philosophic or academic interest 
that of the genesis of petroleum has a distinctly practical 
significance, for if solved, prospectors for mineral oil 
would be provided with important data and chemists 
might learn how to produce artificially valuable sub 
stances similar to if not identical with natural petro 
leum Man s fertile imagination has spun not only an 
embarrassing number of speculations and hypotheses 
concerning the nature of the raw material or materials 
from which petroleum has been derived but also 
innumerable explanations of the modus operandt of its 
formation Of these only a tithe remains Explana 
tions that affirm a cosmic origin or postulate volcanic 
activity as the effective cause have long been abandoned 
and to day there are only three which find scientific 
support The least popular of these the inorganic 
theory affirms that petroleum originates from the 
interaction of metallic carbides presumed to exist 
immediately below the earth s outer crust and steam 
whereby various hydrocarbons are formed and these 
undergo further changes including polymerisation to 

? reduce the compounds that are found m petroleum 
t has recently been suggested that the methnne syn 
thesis from carbon monoxide or dioxide and hydro 
gen m the presence of a catalyst such as vanadium 
or nickel of which traces are found in petroleum might 
also explain the initial formation of hydrocarlxns in 
Nature and the presence of methane in natural gis 
but these suggestions fail to interpret the occurrence 
of optically active substances in petroleum and the 
presence of nitrogen in some oils while geologists have 
met them with uncompromising hostility 

The views that are uppermost to day are that 
petroleum is derived from either animal or vegetable 
substances or from both of these sources and the chief 
direct evidence supporting this organic theory is the 
occurrence in petroliferous strata of vegetable and 
animal remains including in a few cases remains of 
bacteria Important if less direct testimony is the 
presence in petroleum of the optically active substances 
cholesterol and phytosterol wluch are characteristic 
constituents of animals and plants respectively The 
various elaborations of this view arc mamly con emed 
with the nature of the chemical reac tions mvolved ind 
how they are influenced by the three determining fact r 
of pressure temperature and time it is however not 
easy to formulate any one hypothesis to explain the 
formation of such complex mixtures as mineral oils and 
still more difficult to account for the great diversity m 
chemical composition exhibited by mineral oils from 
different localities 

The evidence admitted by those who believe in a 
purely animal origin includes the statements that 
petroleum found m primary rocks is much more often 
accompanied by animal than by vegetable remains, 
that formations containing only plants are not bitu 
minous that mixtures of hydrocarbons similar to 
those found m petroleums can be made artificially from 
animal fats, and that such production can be observed 
in Nature to day, notably in the coral reefs and lagoons 
of Djebel Zeit in Egypt The scarcity of animal fossils 
m petroliferous strata is explained by assuming that the 
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fauna were either skeletonless or if not their calcareous 
coatings were dissolved by the carbon dioxide liberated 
during their decomposition Advocates of the vege- 
table origin doubt if the supply of animal matter has 
been sufficient for the purpose plants being much more 
plentiful than animals they comment on the absence 
of phosphatic deposits from the vicinity of oilfields , 
and many trace relationships between coals and 
petroleum 

Mr F H C unmngham Craig is one of the foremost 
supporters of the purely vegetable theory and in open 
mg the discussion on the ongm of petroleum held by 
the Institution of Petroleum Technologists in London 
on October 9 he brought forward evidence in its favour 
denved from recent researches Geological evidence is 
accumulating m support of the view that coals and 
lignites are related to petroleum Thus in Tnnidad 
the three main oil bearing honzons have each a car 
bonaceous phase in some other district and the petro 
liferous and carbonaceous phases approach each other 
very closelv in some locakties Similar evidence is 
found in Venezuela Burma Assam Hungary and 
Rumania The DArty well near Dalkeith was drilled 
on the assumption that oil shale deposits represent 
petroleum that is dead and buned and therefore 
that free petroleum might he found beneath the oil 
shale series a tually it was discovered below the oil 
shale at each of two predicted depths Dr h Bergius 
of Heidelberg has hydrogemsed coal by heating it in 
free hy drogen in an autoclave at v ery high pressures and 
at temperatures up to 45 q 0 C As the result of an 
exothermi reaction a liquid was obtained that was 

ilmost identical with crude petroleum The deter 
mining factors of the formation were the proportion of 
volatile matter m the ccal and the pressure Nature 
it is thought may act in a similar way but more slowlv 
and at lower temperatures on veget ible matter before 
it has reached the c >al st ige t e while it still cont uns 
much hydrogen in proportion to carbon 

Supportersof thcanimal theory said Mr (unmngham 
Crug should endeavour to repeat Dr Bergius s txpen 
mints with ammil matter in place of vegetable 
C onnel coals yield most oil on distillation they contain 
much inorganic matter and arc not highly carbonised 
lorhamtes also give high uelds of oil and are to be 
regarded as cannels containing colloidal inorganic 
matter which has been heated in a natural autoclave 
In this process it is assumed that the oil liberated from 
the torbamte combines with the colloidal inorganic 
matter to form the gels that can be seen in the micro 
scope but the conversion into petroleum has not been 
complete owing to partial carbonisation Prof A E 
Flynn has separated and investigated the gels occurring 
in torbamte from Nova Scotia and has proved con 
clusively that they are not vegetable fossils so that if 
oil shale is petroleum dead or buned torbamte is 
petroleum still bom 

Mr Cunningham Craig s paper met with many 
cnticisms both from the chemists led by Dr A F 
Duns tan and from the geologists led by Mr Dewhurst 
Dr Duns tan raised obstacles to more than one theory , 
for example he cannot admit that the laboratory 
methods of producing hydrocarbons from fatty acids 
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are applicable in Nature and it is difficult to see why 
the molecules of such acids occurring in natural fats and 
containing even numbers of carbon atoms should give 
nse to molecules present m petroleum which contain 
both odd and even numbers of carbon atoms He has 
analysed many times the liquids obtained from coal by 
the Bergius method and has found that their similarity 
to petroleum is very remote How can the presence of 
benzene toluene and xylene m certain petroleums be 
explained ? Is it not probable that there are several 
modes of origin ? Light is required on the origin of the 
vast amounts of methane present in natural gas What 
happens to the nitrogen and phosphorus contained 
m animal organisms ? Why is iodine so scarce in 
petroleum ? Mr Dewhurst said that petroleum found 
in the Upper Silurian was much earlier than the earliest 
vegetation and earlier than the coal found in the Late 
Devonian Palaozoic oil was probably formed from any 


organic matter available, and there were two distinct 
types of oilfield the hgnitic, of vegetable origin, which 
was deposited m areas where the climate was moist, and 
oilfields of marine animal origin, which are found 
associated with deposits of salt gypsum etc, and were 
formed m deltas that were cut off later from the 
mainland 

The discussion generally was suggestive and served 
its purpose in crystallising thought around important 
nuclei If it did not bring nearer a definitive solution 
of the problem it at least showed how far we have 
progressed since the time when a Polish dene, named 
Kluk traced the origin of petroleum to the Garden of 
Eden which was so fertile that it must have contained 
fats at the Fall this fat partly volatilised and partly 
sank into the earth where it was finally transformed 
into mineral oil by the changes induced by the Flood 
Truly a science progresses by changing its points of view 


Obituary 


Dr Herbert McLeod F R S 

D R HERBERT McLEOD who died on October 3 
was born at Stoke Newington on February 9 
1841 and w is the son of Mr Bentley McLeod ne 
was educated at Stockwell Grammar School In i860 
he became lecture assistant to Prof A W Hofmann at 
the Royal College of Chemistry Former students of 
this College never forget the brilliant way in which 
McLeod earned out the expenments shown at the 
lectures Hofmann was so impressed by his ability 
that he arranged that in addition to acting as his 
assistant McLeod should take the entire College 
curnculum He worked with Hofmann on aniline 
dyes and had a part in the disci very of magenta 
McLeod accompuued Hofmann to Berlin A little 
later he returned to the Royal College of Chemistry 
as assistant to Prof Frankland At this penod he 
published papers on acetylene on a new form of 
aspirator and in conjunction with 1 rankland a Report 
to the British Association on the determination of the 
gases m well waters 

In 1871 McLeod was appointed professor of expen 
mental science (afterwards chemistry) at the Royal 
Indian h ngineenng College Coopers Hill He held 
this post tiU 1901 In 1876 he published a descnption 
of An Apparatus for Measurement of I ow Pressures 
of Gases The McLeod gauge desen bed in this 
paper is now commonly used A little later m 1878 
McLeod published in conjunction with G S Clarke 
(now Lord Sydenham) a paper on Some Figures 
exhibiting the Motion of Vibrating Bodies and on a new 
Method for Determining the Speed of Machines 
The method developed in this and in later papers on 
the subject has since led to most important applica 
tions He devised a sunshine recorder and took a 
keen interest in meteorology making daily observations 
at 9 a m and 3 i» u over a penod of twenty years 
A visit paid by the late Lord Salisbury to the Royal 
College of Science led him to invite McLeod to co operate 
with him m scientific expenments Week end visits 
to Hatfield House were frequent until Lord Salisbury 
became Prime Minister Some account of these 
experiments was given in the obituary notice of Lord 
Salisbury which McLeod wrote for the Royal Society 
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From 1888 onwards McLeod had been reading proofs 
of the Royal Society s Catalogue of Scientific Papers 
After the death of Mr George Griffith m May 190a 
McLeod undertook the direction of this Catalogue 
His chief work upon the Catalogue was the preparation 
of a subject index to all scientific papers published 
between 1800 and 1900 All the index slips necessary 
for this work were prepared under his direction and 
the volumes for mathematics mechanics and physics 
were published The author Catalogue for 1883-1900 
was also under his charge and he had seen half of this 
through the press when m 1915 he was obliged 
through ill health to give up active work 
McLeod was honorary LL D of St Andrews was 
elected a fellow of the Royal Society m 1881 and was 
president of the Chemical Section of the British 
Association at Edinburgh in 1893 He became a 
fellow of the Chemical Society in 1868 and served on 
its council in 1871-74 and again 1880-84 He was 
vice president of the Chemical Society m 1887-90 
and again 1901-4 He served on the Council of Hie 
Royal Society in 1887-89 

Dr Arthur A Rambaut IRS 
Arthur Alcock Rambaut Radcliffe Observer at 
Oxford who died at a nursing home on October 14 
after a prolonged illness was bom at Waterford 
on September 21 1859 and was a son of the Rev E 
F Rambaut At Trinity College Dublin he won a 
first science scholarship m 1880 and took his degree 
the following year as senior moderator and gold 
medallist m mathematics and mathematical physics 
Having spent some time as senior science master at 
the Royal School Armagh (where he had been educated 
himself) he was m 1883 appointed assistant at the 
Dublin University Observatory at Dunsink under Sir 
Robert Ball He had charge of the transit circle and 
observed regularly with it for about eight years the 
results being published m Parts VI and VII of the 
Astronomical Observations and Researches made at 
Dunsink This work was laid aside when Mr Isaac 
Roberts presented the observatory with a 15 inch 
reflector with which some of his earliest work m 
astronomical photography had been made Rambaut 
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commenced work with this instrument as soon as the 
clockwork had been somewhat improved and a photo 
graphic survey was made of the great star duster m 
Perseus and published in a paper by Ball and Rambaut 
m the Trans R Irish Academy Soon after in the 
autumn of 189s Ball left for Cambridge and Rambaut 
was appointed to succeed him as Andrews professor of 
astronomy and Royal Astronomer of Ireland During 
the next five years he continued his photographic work 
but under groat difficulties and with long interruptions 
as the mounting clockwork and the dome undtr 
which the instrument was housed were all found to be 
useless and had to be replaced by others 

In 1897 Rambaut left Dunsink to take up the post of 
Radchffe Observer at Oxford Up to that time the 
Radcliffe Observatory had been devoted almost 
altogether to meridian work and the observations made 
suite 1839 had been regularly published But a vast 
number of observations made m the sears 1774 to 1838 
had never been prepared for publication and Ramlnut 
spent a good dtal of time examining them He showed 
that they had been carefully made and would be worth 
planting but he did not succeed in obtaining the neees 
sary means for reducing and printing these old observa 
tions In the meantime the Radchffe Trustees derided 
to procure a first class instrument fir astronomical 
photography and a tower was built in the n rounds of 
the observatory surmounted by a dome 3a feet in 
diameter In this was m 1903 erected a photographic 
instrument by Sir Howard Grubb consisting of a photo 
graphic refractor of 24 int hes aperture and an 18 inch 
refractor for \ lsual work In 1 904 stellar parallax work, 
was commenced arranged according to the programme 
proposed by Kapteyn and m consultation with him and 
this work has been continued e\er smee A volume of 
the Radcliffe Observations published about 1 month 
ago contains the resulting parallaxes of 2400 stars m 
addition to full descriptions of the instrument and 
measuring apparatus 

More than a year ago Rambaut was atta ktd by 
illness from which he never recovered It was there 
fore very fortunate that the chief work of his life 1 ad 
been completed He will he much missed by the many 
friends his cheerful and kindly disposition hod w n for 
him at Oxford lie leaves a widow and three s ns to 
mourn his loss J I 1 I) 

Dr J A Harkfr ODF FRb 

John \llen Harker was bom at Vlston Cumber 
land on January 23 1870 and died at Ilighgate on 
October 10 He was thus only in his fifty fourth year 
at the time of his death The son of the Rev John 
Harker Congregational minister he was educated at 
Stockport Grammar School thence proceeding to the 
University of Manchester (Owens College) where he 
was elected Dalton scholar m chemistry m 1891 and a 
year later Berkeley fellow in physics taking his M Sc 
A research course at Tubingen followed where he 
took the Ph D 

Harker spent some little time in France working 
with Moissan on electric furnaces and m collaboration 
with Chappuis earned out m 1900 a classic comparison 
of the gas and platinum thermometer scales About 
this time the National Physical Laboratory was being 
brought into being at its first home at Kew Observa 
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tory and Dr Harker was one of the little band of 
devoted workers whom Sir Richard Glazebrook 
gathered round him at the beginning of the great 
endeavour which resulted m the present institution at 
Teddington Harker became chief of the thermometry 
branch of the Physics Department His work over 
a penod of the next ten years is largely reflected in 
a senes of valuable papers mostly on high tempera 
ture measurement for which he re eived the F R S 
m 1910 At the International Petr ltum Congress 
at Vienna in 1912 he was the delegate of the Bntish 
Government His researches with W p Higgins on 
flash points of oils enabled him to make valuable 
contnbutions to the discussions In assoc ntion with 
the present wnter Dr llarker subsequently worked 
on the thermiomcs of high temperature fumac es — 
a subject on which he gave a Fnday evening discourse 
it the Royal Institution In 1913 he went fir several 
months to Pskdalemuir Observatory as temporary 
superintendent 

When the War broke out llarker was lent by the 
National Physical Laboratory to the Inventions 
Department of the Ministry of Munitions and became 
director of the research laboratory and was responsible 
for the irg uusation of the work of the Nitrogen Pro 
ducts Ccmmittee In this capacity h visited Canada 
and the United States li 1918 and was on board the 
Cunard liner Andama when she was torpedoed off 
n rthem Ii eland On that occasi n a generous act of 
self sacrifice undoubtedly aggravated the ill effects of 
the exposure an his constitution Harker also went 
on similar missions to Norway Sweden and France 
He received the 0 B E in rccogmticn if his valuable 
War services 

After the War Harker returned to Teddington for a 
brief period before setting up as a consulting engineer 
with Dr J 1 * Crowley in Westminster He w is a 
vice president of the Faraday Society and hod served 
on the Council of the Physical Smety He was a 
prominent member of among otlcr the Oxygen 
Committee and the Gas Cylinders C immittee of the 
Ri seari h Department 

Harker was a man of great scientific keenness and 
a highly strung and verv likeable personality who 
will be greatly missed by his friend He possessed a 
gnat fund of scientific remmisc encts lh ugh never 
f robust physique he did n t hesitate te make frequent 
11 roads on his reserve of nerv ous energy JIis devotion 
to his Wir dutiis doubtless served to undermine I is 
constitution and at the end his illness was only sh irt 
m duration He married Ada the daught r of the 
late Thomas Riel ardson f Alston and had two 
sons and three daughters The cremation took place 
at Goldrn Green on Sat inlay October 13 Among 
those present were Sir Richard Glazebrook and Sir 
Robert Robertson Dr T F Stanton represented 
the Royal Society and Dr b Griffiths and Mr I H 
Schofield the Dinctor and staff of the National 
Physical Laboratory G W C Kaye 

W e regret to ann mnee the following deaths 

Kev H J Bidder a curator of the Botanic Garden 
Oxford on October iq aged seventy six 

Mr K A P Rogers Donegal lecturer in Innitv 
College Dublin on October 17 
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Current Topics and Events. 

Spahlinger s consumption cure is once more electricity supply companies were first established 

brought to public notice and at the invitation of Baron in Great Britain we think it very doubtful whether 

Henri clc Rothschild Mr Spahlinger met i number a scheme of this nature would succeed Several 

of medical men at the Ritz Hotel in T ondon last week other suggestions have been made and we sincerely 

In an article in Natlrt April 7 p 453 we published hope in the national interests that this little creditable 

the main facts so fir as they were known of Spah dispute will soon be settled 

linger s consumption cure His claims were shown SlvCL Summer Time was first introduced in 1916 
to rest on a senes of categone statements of which many vlew8 have been expressed as to 

we still await scientific proof In some raystenous when , t should and end Expediency rather 

w ly however the subject rtcurs like the seasons than principle seems to have determined these dates 
and \et we get no further We are now informed that w bj C h m Great Britain have varied from March 24 

he cannot produce the goods because the Spah to Apnl 8 at the banning and September 17 to 

linger family fortune to the extent of 80 000 1 has 25 at the end rhere has also been no 

been spent in the experiments snd therefore more genera i agreement between Great Britain and other 
will be required before the public can taste the Luropean countries as to the period during which 
benefit When it is remem lien d that such a sum bummer Xime should ^ m force Mr Bndgeman 
would nearly muntun the Rockefeller Institute in Hotne Secretary told a deputation from the New 
New \ork for 1 year it is difficult to understand chamber of Commerce on October x 9 that 

why the result is so mcigre The object of the he was consulting authorities m I ranee in the hope 
meeting in I on Ion was to produce a pamphlet of amving at such ln agrcein ent The dates m 
which would give the history of Spahlinger s work Great Bntiln namely the day fo n owin g the third 
particulars of papers which have been read and baturday xn Apn i and the day following the third 
clinical histones of the cases hitherto treated When Saturday in September are laid down by the Summer 
these works h tve 1 een in the h inds of loctors for a T , me Act and rt W1 „ ^ necessary to repeal or amend 
month or six weeks we are going to heai about the thw Act m order to extend the period as urged by 

Spahlinger treatment again we arc told for an appeal the \ ewcastlc deputation Duration of daylight is 

will be made to a generous public for money to carry of a functl0n of latitude so that whatever 

on the work In these days of scirutv it would da tes m decided upon for the change of time 
seem ulvisablc to know something about the remedy ret)(onirlg must ^ a compromise as to their effects 
apart from the claims made on its behalf cvcn m dlfferent parts o( Great B ntam Dunng 

Thi statement made by Sir L Worthington the summer months Newcastle and places north of 
Evans to the Imperial Lconomic Conference on it do not need Summer lime legislation to give them 
cable communication throughout the 1 mpirc is quite dav light during all their working hours On this 
satisfactory Before the War none of the Atlantic -“count it has been suggested that Greenwich Tune 
Cables was owned by a British company Now sbou * d he used near the summer solstice— say in 
there are two The Germ in cable from bmcltn to J une and July — so that clocks would have to be 
New York tia the Azores has been acquired and altered four times a yeir instead of two This 
diverted and the cable of the Direct tinted StaUs would however increase the confusion already 
Co has been purchased The average transmission cau<ied b y the intro 1 act ion of Summer lime and 
time for full rate telegrams between London and we trust that the chmge will be limited to two dates 
Montreal is now about 45 minutes The other link 1 vear whatever thev irt 

in the State owned route to Australia ind New It is rather interesting to note that among the 
/ealan 1 is the Pacific Cible laid in ijo. It is now representatives of the Dominion of Canida at the 
loaded to its full capacity an 1 the question of dupheat Imperial Conference now sitting in London five of 
ing it is un ler consideration In other parts of the them are fellows of the Royal Society of Canada 
world the cables provided by the Eastern Telegraph The Rt Honourable William Lyon Mackenzie King 
Co and its associated companies hav e proved capable Prime Minister author of sevend works on political 
of meeting the lemand These companies and the economy Dr O D Skelton professor of political 
Pacific Calle Board did invaluable work dunng the economy at Queens University Dr R H Coats 
War Bntam iiowevtr has fdlen behind other Dommion Statistician Col A G Doughty Dominion 
nations in raho communication America hrince Archivist are all members of Section II (History 
Germany Tip-in and the Argentine havo outstripped and Literature) of the Royal Society of Canada 
us This is due to the apparently intenninable whilst Dr Charles Camsell who is honorary secretary 
negotiations between the Marconi Company and the of the Society Deputy Minister of Mines and has 
Government We hive good hopes that with the under his direction the Geological Survey the 
able help of the Dominion Premiers an agreement National Museum and the Mines Branch of the 
will soon be arranged I ord Burnham suggests that department is a member of Section IV (Geological 
permission be given to private enterprise to operate and kindred Sciences) There is also associated 
the stations the Government reserving the right of with these representatives Dr J H Gnsdale Deputy 
purchase after a term of years Judging however Minister of Agriculture also the head of the Fxpen 
from the analogous experiment that was tried when mental harms of the Dominion the post formerly 
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held by a part president of the Royal Society of 
Canada in the person of the late Dr W E Saunders 
It is thus evident that m the fields of liter drv historical 
and scientific research in Canada the right men were 
found to represent that portion of the British Empire 
at the Imperial Conference 

On Tuesday next October 30 occurs the centenary 
of the death of Dr Edmund Cartwright the inventor 
of the power loom and other textile machinery 
Bom in 1743 a few years after Arkwright his life 
coincided with the great Industrial Revolution to 
which he made notable contributions Of a good 
Nottingh imshire family he was educated at W ike 
field Grammar School and at Lniveryty College 
Oxford and took holy orders He was given the 
perpetual curacy of Brampton near Wakefield and 
in 1779 he was appointed to the living of Goadby 
Marwood in Leicestershire it was there he made 
his first loom It was during a holiday visit to 
Derbyshire m 178 4 that his attention was directed 
to the need of a mechanically worked loom an l 
though he had hail no previous experience of mechanics 
or weaving with the aid of the village carpenter and 
smith he made a rude form of loom which could be 
worked by other agency than the hands and feet 
of the wea\cr He ,took out patents at Doncaster 
set up a factory and there produced the earliest 
samples of power woven goods At the sime tunc 
he turned his mind to the difficult problem of wool 
combing by machinery and here again made 1 certain 
amount of advance His projects however prove l 
financial failures and in 1793 he soli his factory 
ind remo\ ed to London Among his other irn cntions 
w is an engine to be driven by steam or spirit vapour 
in which he ipphed the practice of surface c ondtnsa 
tion He was also known for his experiments in 
agriculture and for several years worked for the Dukes 
of Bedford at Woburn Though the power loom 
came into use somewhat slowly l y the beginning 
of the nineteenth century it was becoming common 
and in 1809 Cartwright s services to the cotton 
industry were acknowledged by the grant to him 
by the Government of a sum of 10 oool V part 
of this Cartwright spent on the purchase of 1 firm 
in Kent and there he spent the evening of lus days 
experimenting to the last 

I hi Martyr Roll of Science is the title of a 
sympathetic article by Mr Harry Cooper in the 
Sunday at Home for October m which details are 
given of the life and work of many of those who have 
given their lives in the pursuit of knowledge and the 
service of minkind No mention is male of the 
victims of engineering and chemical and physic il 
research and only a passing reference to those 
of geographical exploration — 1 rankliu Scott and 
Shackleton — the bulk of the article dealing with the 
tragic happenings of medical reseaich Arthur B icot 
and H I Ricketts were stricken down by typhus 
fever and the interesting information is given that 
a hundred veara ago Sir Humphry Davy likewise 
contracted typhus fever then so familiar m prisons 
as to be known as gaol fever having visited New 
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gate in order to devise a disinfectant against the 
disease but happily recovered Yellow fever clatmed 
Jesse Lazear who allowed himself to be bitten by 
mosquitoes that had fed on the blood of yellow fever 
patients The list of X ray martyrs is unhappily a 
long one — Hall Edwards Lyster Clarence Dally 
Ironside Bruce Radiguet Kassabian Vaillant 
Bergonitl and others Kala azar attacked Pime 
and other names, might have been added to Mr 
Cooper s roll of honour Thus trypanosomiasis 
chimed Tulloch African tick fever Dutton yellow 
fever W liter Myers and typhoi 1 fever Louis 
Jenner and Allan Macfadyen Such heroisms give 
the answer to those who imagine Science to be a 
rigid emotionless thing and its devotees to be hard 
men forgetful of humanity in their intellectual 
alisorption 

Thf in tugural lecture of Prof A V Hill in the 
Anatomy I he itro of the Institute of Medical Sciences 
at University College on October 16 was a brilliant and 
inspiring account of the present tendencies of physio 
logical science Prof Hill came to physiology from 
physic U science and is thus more favourably situated 
in regard to his freedom of suggestion and criticism 
than many biologists of a more restricted training 
As present tendencies he instanced the unparalleled 
idvance in biochemistry during the past few years 
It is now difficult to define precisely where physiology 
enis and biochemistry begins Diy by dav the 
an vlysis of the whole mechanism of the li\ ing organ 
ism becomes more refined and elaborate Prof Hill 
cite 1 the brilliant work of Hartndge and Roughton 
which has recently brought the study of the tune 
course of the reactions of haemoglobin with gases 
occupying only a few hundredths of a second under 
direct experiment il >b-.ervatlon The development 
of further and finer physical methods of analysis is 
another tendenev while the old mam road of the 
experimental method remains an essential meins to 
progress in physiology Direct physiological research 
on man is devi loping to the great ilvantage of 
medicine and sociology It is essmtiallv the study 
of the norm il V fifth ten lency is less ob\ ious the 
amplification of the field of zoology throu 0 h the 
a ioption of experimental methods That may help 
to correct the mahtical ten lency Ke synthesis is 
necessary and zoology will not forget the inimil as 
a whole Anatomv too will gam as m reasmgly 
greater emph isis is placed upon the living structure 
and the elucidation of th< working of the central 
nervous system will link up structure with function 
Not the least interesting rem irks of Prof Hill wuro 
those concerning the spirit of adventure —even 1 
reckless spirit of ads enture — in science without 
which the most highly organised team work must be 
sterile and bureaucratic The adventurer ma> be 
wrong but he catalyses lus more reasonable 
brotheis 

The Salters Institute of Industrial Chemistry lias 
awarded sixty four grants in aid to chemical assistants 
occupied m factory or other laboratories in or near 
London to facilitate their further studies 
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Through the generosity of the late Mrs T O 
Durham wile of Lieut Col F R Durham chairman 
of the Junior Institution of Engineers 1907-1909 
that Institution has offered annually a bursary of 
25I for competition among its members between the 
ages of 20 and 2 3 years By her will the Institution 
is to rei eive a sum to endow the bursary m perpetuity 

We learn from Science that at the annual meeting 
of the American Chemical Society at Milwaukee on 
September 12 the Pnestley medal awarded tnenrn 
ally by the society for distinguished services to 
chemistry was bestowed on Dr IraRemsen president 
and emeritus professor of Johns Hopkins University 
Baltimore 

Thf Council of the Institution of Civil Engineers 
has made the following awards m respect of selected 
engineering papers published without discussion 
during the session 1922 1923 A Watt medal to 
Mr I b Houghton (I ncrjxxil) and Telford 
premiums to Mr J W Meares (Guildford) Mr 
J W Spiller (Maidenhead) and Dr G S Coleman 
(Manchester) and Mr Dempster Smith (Manchester) 
and in respect of papers read before meetings of 
students of the Institution in London and the pro 
vinces during the same period —Miller pnres to Mr 
b L Fveratt (Nowcistlc) Mr J G lumber (London) 
Mr A H Navlor (I ondon) Mr h S\kes (Birming 
ham) and Mr I J by monds (London) 

Aipiicaiions are invited for the post of an 
assist int government an Uy st in Ceylon C indid ites 
must have had experience in generd analytical and 
bactenologic d work and in toxicological analysis 


be associates or fellows of the Institute of Chemistry 
by examination in branch E (chemistry — including 
microscopy — of food drugs and water) and prefer- 
ably possess an honours degree of a British University 
Application forms and further particulars are obtain 
able from the Assistant Private Secretary (Appoint- 
ments) Colonial Office S W 1 
A movement is on foot to commemorate the late 
Sir Isaac Baylev Balfour An area of 50 acres in 
Glenbranter forest Argyllshire where the plants 
raised at the Botanic Garden Edinburgh can be 
cultivated under suitable conditions and where trials 
may he made in the rearing of newly imported 
conifers and other trees his been secured for the 
purpose It is proposed that the area shall be called 
the Bayloy Bilfour Arboretum or Garden and that 
the memorial shall talte the form of a rest house 
for the use of visitors Subscriptions towards the 
memorial are solicited They should be sent to the 
honorary secretary and treasurer Mr J Sutherland 
25 Drumsheugh G irdens Edinburgh 

Messrs 1 ongmans ani> Co are publishing shortly 
vol 1 of a work on Cosmology by Pi of J O Neill 
of Maynooth which it is said is the first attempt 
at an Fnglish treatise on scholastic cosmology The 
study of the text of Anstotle ind of St Thomas has 
led the author to ascribe to these thinkers views 
different from those ittnbuted to them in most 
contemporary manuals The second volume on 
Modern Cosmology wall be published next year 
its purpose is to show that scholastic cosmology 
contains a "ounrtcr philosophy of matter than any 
of its present day rivals 


Our Astronomical Column. 


Comets — Very careful search for D Arrest s Comet 
has been mode by photography by Dr Innes at 
Johannesburg and Dr Baade at Bcrgedorf Hamburg 
several other astronomers have spent much time in 
visual searching but without success The comet has 
not been seen for two revolutions the perturbations 
up to 1917 were computed by Mr Braae and those 
for 11 e present revolution by Mr Cnpps starting 
w ith Br ue s ok ments for 1917 As there was a fairly 
close approach to Jupiter at the last aphelion p issagt 
it is jjosSiI le that the sec >nd order perturbations 
which wert not compute 1 were sufficient to havo a 
considerable effect on the comets position If this 
is not the case we must conclude that the comet 
has suffered disintegration like those of Biela and 
Brorscn 

Baade s C omet of October 1922 was still under 
observation in August by Dr van Biesbroeck at 
Ycrkes Observatory its magnitude being about 14 
Dr Stromgren welcomes the observation of comets 
over long ires since it enables the eccentricity of 
their orbits to be determined Lhis is of importance 
in discussing theories of their origin 

LiNsmN Shii 1 in ihe Solar Spectrum — 
1 wo articles on this subject have lately appeared 
whuh both reach an affirmative conclusion on the 
presence of the shift in the solar spectral lines that 
Einstein predicted Science for September 28 con 
tains a summary of a paper read by Prof C F 
St John to the American Association for the Advance 
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ment of Science It will be remembered that his 
earlier conclusions tended to the negative side but 
this summary makes it clear that he has now reached 
an opposite conclusion Details are not given but 
the following quotations clearly express his main 
result The lines of the solar spectrum are not 
identical m position with those due to incandescent 
samples of the same dements when observed on the 
earth and the displacement is toward the red end 
of the spectrum The displacements of the lines 
predicted by 1 mstcin amount to 86 per cent 
of the total observed effect the remainder being due 
to other well known effects 
The other paper is by Dr J Evershed m the October 
issue of the Obsir itory and gives details of the 
confirmatory verdict which was announced to the 
R A S last June The lines of iron titanium 
calcium nickel sodium cyanogen were studied in 
the sun and m the arc the study covered all parts 
of the solar disc the back of the sun being accessible 
by means of the light reflected by Venus near superior 
conjunction The pressure effect is concluded to be 
negative the photosphere having a much lower 
pressure than our atmosphere He states that 
there seems to be very little doubt that the Einstein 
effect is present in the solar spectrum the observed 
shifts seem impossible to explain by motion 
ressure or anomalous dispersion It remains to 
nd an explanation of the excess of Bhift shown by 
the high level lines m the ultra violet and the 
differences given by separate lines 
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Research Items. 


Disease Godlings in Fastern Bengai — Man 
tn lnd%a a periodical edited by that active anthro 
pologut Rai Bahadur Sarat Chandra Roy has 
steadily improved in value as it has now reached 
its third volume Perhaps the most interesting 
article m an excellent number is that on Tho Cult 
of the Godlings of Disease in Fastern Bengal by 
Mr Sarat Chandra Mitra He gives further evidence 
to show that the cults of the higher gods — Brahma 
Vishnu and Siva — retain little influence on the rural 
populations which is devoted to the propitiation and 
control of a mob of malignant demons who cause 
disease among men and animals fuluro of ciops 
and other evils which menace the villages 

Tattooinc ami Tip Distortion — lwo valuable 
ethnographical articles both illustrated bv drawings 
and photographs appear in I Inthropologte (vol 
xxvii Nos 1 3 August 1923) The first by Dr 
Herber entitled I es Tatouagcs lu pied au 

aroc describes a remarkable senes of foot t itt > i 
mg in Mofocco the markings taking in some instances 
in imitation of jewellery such as inklets an 1 othtr 
decorations of the calf Hu see nd piper by 
M C. iston Muraz and Maddh Sophie Cctsow i 
entitled I es I iures des Femmes L)jing6s dites 
1 emmes a I lateiux describes the extra ardmaiy 
types of the labrets use 1 bv the Saras Djing irn 
prtpeily cillcd the Saras hah is a tain. <f fetish 
worshippers in the neighhe urhood of lake Uhii 
between the nght bulk of the Chari and the Vr ib 
district of Salamat Ihe I nneh officers now in 
charge of this region have taken at five measures tr 
prevent this barbanc form of dec ration of the female 
face 

lAiiGti RrsFARCH in Faciokus Tie Journil 
of the Royal Statistical Society (July i >_j) contains 
a paper by Dr D R Wilson on Some Recent 
Contributions to the Study of 1 atigue Ihe writer 
after giving i short historical outlines of the ictivities 
of the Industrial Tatigue Research Ho ird gathers 
together the conclusions usually expressed in a tenta 
tive way furnished by several different investigations 
in different industries He points out that eon 
elusions even though they arc perforce basei on a 
study of a few individual cases when confirmcl in 
several widely differing industnts are probably sound 
Industrial research as yet is in Us infancy and condi 
tions for carrying it on in a factory bear no resem 
blancc to those of a laboratory A p irticular f ictory 
may employ only a few individuals on a given process 
but owing to the constitution of the factory these 
individuals are typical of any likely to be employed 
for that process It therefore seems a likelv hypo 
thesis that what is true of these partieul ir individuals 
with regard to such general problems as the length 
of the working day rest pauses ventilation etc will 
be true of others It is pointed out that factoiy 
research is of the nature of applied science ind that 
the conclusions and methods of several sciences not 
only have to be utilised but also vdapted for the parti 
cular conditions of factory life 

Mendelian Inheritance in a hi rn — The varia 
tions of the hart s tongue fern Scolopendrtum i ulgare 
are well known and nave often been illustrated by 
Druery and others Prof W H Lang (Journ 
Genetics vol 13 No 2) has studied the offspring 
produced by sowing the spores of a plant which was 
apparently normal except that one leaf was incised 
on oRe side though normal on the other The 
prothaUi so produced gave rise to young plants 
75 per cent of which were normal (entire leaved) 
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and 25 per cent incised The latter when reproduced 
by spores bred true like extracted recessives while 
the two entire leaved offspring both proved to be 
again heterozygous The original plant was evidently 
heterozygous the normal condition being completely 
dominant to mcised leaf When spores were sown 
singly thus producing isolated prothalh such pro 
thalli gave rise either to all entire leave 1 or to all 
incised leaved pi ints showing th it in accordance 
with theory tne segregation of factors had taken 
place in the spore formation 

RrvisioN of the Catii locrinid e — The family of 
Devonian and Carboniferous cnnoids known as 
( atillocumdac is peculiar in combining marked 
asymmetry in the composition of the cup with but 
slight asymmetry in its shape while 1 large anal 
tube docs not prevent 1 tendency t j symmetry m the 
fringe of unbranched arms it to 18 in number 
which spring directly from the edge of the cup 
Mr I tank Springers study of this assemblage 
(Smithson Misc Coll lxxvi No 3 Aug 1923) not 
only adds new facts to our knowledge of it is well 
is of the Syinbathocnnid-fi hut also raises questions of 
f ir rt ichmg impc t lance These f unihcs as well as 
their allies an 1 admitted ancestors hav e alw ays been 
eichttl with 1 mono yi lie base in other words 
n> infralnsals have b<tn detectol or even suppose! 
t ) exist in the cup Mr Spnngci now describes and 
illustrates bv photogr iphv three small plates lu ldon 
within thi basils of CatUlorrmui t nne seeae the 
ldest species of the genus He does not consider 
that such plates occur in any 1 iter membe rs of the 
famih a fact which may be explained as d u to 
itnphj but neither dies he claim thit they may 
hive existed in the piele essois of Citifi crinus 
lit Iocs non the less conclude tl at these j lates 
are tru infrabasals and that in this species there 
is a heyehc base We htsitatc t > icupt so rtvolu 
ti nary a decision on tho e\ ldtncc of three specimens 
of one highly m idihed species On the other hand 
wc welcome the support of this distinguished worker 
f< r the suggestion that the f tunas from Timor which 
Wanner refers t the Penman are it part of I owtr 
Carboniferous age 

Control of Bunt anii Sim t — In Bull C No 3 of 
the Welsh Plant Breelmg Stati m K Sampson 
describes how satisfactory control of b nt of wheat 
and covered smut of barlcv can be obt lined bv the 
use of dry copper carbonate as well as bv solutions of 
copper sulpliato and formilin Ihe dry treatment 
proved to lie good from all points of view save that 
of cost but an equally efficacious and less expensive 
dressing is found in anhydrous copper sulphate tnd 
calcium carbonate 

Ihf CiORCf 01 ihf Arcn — C ipt C I Moms on 
his way back from the last Mount Everest expedition 
visited the little known gorge of the Arun m Nepal 
He contributes a paper on the subject to the Geo 
graphical Journal for September It was known that 
below the village of Tens; the river falls some 4000 
feet in 20 miles and the object of the expedition was 
to examine this stretch of the nver This drop was 
found to be due to a steady fall in the bed of the nver 
which passes through narrow defiles in which the 
cliffs nse in places to 10 000 feet above the water 
level Capt Momss paper contains a sketch map 
of the gorge of the Arun 

SCAl K FOR SFA DtSlUKBANCl AND SWELL — On the 
North Atlantic meteorological chart for October a 
new s ale for sea and swell disturbance is tentatively 
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suggested Criticisms or alternative suggestions are 
invited The scale which is proposed by Capt H P 
Douglas late Assistant Hydrographer uses the old 
notation of o to 8 for the sea and adds 9 for a confused 
sea caused by currents tide a sudden swift of wind 
but not necessanly by strong wind Swell is also 
shown on a scale of o to 9 the main types of swell 
being designated short long low and high By a 
combination of the sea and swell scales the state of 
disturham e of the surface waters is expressed by two 
figures thus 43 means a rough sea with a high 
swell $7 means 1 modeiate sea with a long heavy 
swell Inc adoption of this 01 some comparable 
code ind scale would result in greater precision in 
records than is now possible 

Raim ill in Alstraiia — Rainfall charts of 
Australia prepared by the Commonwealth Meteoro 
legist from the records of 1280 well distributed 
stations show that in the \eai 19.*-! there was an 
txetss abo\e the average r unfall in 21 per cent of 
the totil utn of tlu continent In 023 this figure 
was 63 Dunng 1922 the totils were the lowest on 
recor l in sever il pi ices between the southwest 
cornir of Queensland and the plains of New South 
W ales I hioughout the inti rior from the I ake tyre 
basin to the inland parts of Quunslind New South 
V\ ales ind V ictona and ilso in the north west of 
Wcsttrn Vustraln the shortage w is considerable ind 
would have been moic pronounced wae it not for the 
he ivy falls in Deccmbtt I he art is with lainfill 
above tlu avtragt were chiefly m the tropical north 
and in the centio and south cast ot South Australia 
1 he w he it areas in Now S mth W des and Victoria 
txporunud 1 m irked shoitagi hut tht falls were so 
opportune thit in most pirts a good hiriest was 
secured It w is the pastot ll ireas of \ustnha which 
sutfired most severely lhc ihirt gives innual and 
monthly rainfall maps uul 1 senes of insets showing 
distribute n of runt ill above the aveiage in every 
ycai since 1 )o8 

Corn XrRWAVis i\ ihi L vm d Staies — Piof 
R elt C W ml of H irvard I mversity de ils with this 
subnet in the S unti/ic M nthlv for May I ho 
authoi makes reference to cold waves alluded to by 
p ist pioneers of weather ch inges such as Redficld 
and Prof Joseph Henry who rtahsed the progress of 
cold penods i< ross the continent from the Hi iky 
Mount mis to Bermuda prior to the publication of 
weathei maps for the l mteel States lhe cold 
waves wcie then iccogmscl is associated with the 
rear sfgments of cyclonic (liculitions moving to the 
eistw ird Th* ofhiial definition of a cold wave is a 
fall of temperature amounting to 1 certain number 
of degrees in 23 hours with 1 minimum below a 
fixed standarl Minimum tempt ralures are not so 
far below the norm il in the north as m the south 
and where crops arc growing all the year round frosts 
arc dangerous at iny time Tor intensity cold waves 
are prutii illy unique in America and following as 
they do warm winds associated with the advance 
segment of a storm the sudden drop of temperature 
is very great amounting to between 20“ t and 
40° F m the 2 } hours The rapidity of advance is 
determined by the trivellmg speed of the cyclonic 
and anticyclomc areas with which the wave is 
associated Jhree or four sevtre cold waves are 
generally experienced each winter in the Umted 
States and they commonly last for two or three days 
Various activities and interests are seriously affected 
dunng the spell of cold On the Pacific coast cold 
waves are few and not severe and in California the 
occasional frosts are the product of radiation on clear 
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anticyclomc nights Northers and blizzards are well 
desenbed 

Atomic Disivteoration —A paper on the photo 
graphy of atomic disintegration by Harkins and 
Ryan appears in th« Journal of the American Chemical 
Society for September Photographs of the dis 
integration of the atom are given the retrograde 
motion of the colliding a particles being plainly 
visible A new type of rays is desenbed called by 
the authors f ravs they give very f unt but definite 
tracks 1 heir range is very many times greater than 
that of * rays andfthev are probably due to electrons 
tom out of the atom possibly from the K level In 
the course of the experiments desenbed it is remarked 
that oblique impacts never effect nuclear disintegra- 
tion 

Sulphi r as a Tungicidf — Mr Harry Curtis 
Young has recently published (Annals of Missoun 
Botanical Garden q pp 403 435 1922) a valuable 
contnbution to the much investigated problem as to 
the reason for the toxicity of sulphur when used as a 
fungicide for the control of disease upon plants He 
finds that sulphur owes its toxic properties to penta 
thionic acid an oxidation compound formed from 
sulphur and water On this account the sulphur 
needs to be applied m 1 very finely divided and there 
fore easily oxidised form ind he recommends colloidal 
sulphur liberated m a medium containing buffers so 
that it is easily maintained at a reaction between 
Ph 4055 ibove or lielow this hydnon concentra 
lion pentathiomi aud is not stable In the light of 
this general conclusion there is a brief discussion of 
the practical problem of producing 1 suitable sulphur 
spray or vapour but the authors investigations on 
this side of the problem ire still in progress 

Pftroieum and Naurai Gas iv Amlrica — lhe 
advance chapters on Petroleum (11 31) and Natural 
(.is (11 32) of the Mineral Resources of the United 
States for 1921 appeired recently and thev furnish 
some rnten sting lata concerning the post W ir ph ise 
of the oil industry m that country 1 ollowmg un 
settled conditions for some six months after the 
irmistice a gradual rcvivil took pi ice culminating 
in tlie oil boom of 1920 but giving pi lie later to a 
period of intense depression characterised by a serious 
drop in the price of oil and its various products the 
chief economic feature of 1921 In tne spring of 
1922 a definite improvement was manifest winch has 
progressed steadily until the present time when in 
tact the industry is suffering from a vastly different 
but equally st nous milady fiom that of 1921 — over 
production — and for this California is largely to blame 
In 1921 there wert produced m the United States 
472 183 000 btrrels of oil and 723 052 000 M cubic 
feet of natural gas while the former iigure repre 
sents a 3 3 per cent increase since the end of the War 
the latter shows a significant decrease compaied with 
the two previous years and it is generally conceded 
that the natural gas industry in Amenca has reached 
and is gradually passing its peak of production so 
that a stead} decline may be anticipated for the 
future With petroleum the situation is different and 
it is difficult to foresee the trend of events though 
once California ceases to produce in the present 
amaring fashion the decline curve for the wholo 
country will undoubtedly be apparent It is interest 
mg to note that the average daily production of oil in 
the Umted States at the moment is about 2 400 000 
barrels to which California contributes practically 
one- third , in 1921 the year under review, the average 
daily production for the country was approximately 
1 300 000 barrels, to which California contributed less 
than 23 per cent 



October 27, 1923! 


NATURE 


635 


Second Triennial Pan-Pacific Science Congress 

Mflbournf and Sydney 1923 


r r*HE Science Congress in Australia in August has 
A been on the whole highly successful Be 
tween eighty and ninety visitors from overseas joined 
with a large number of local members in carrying 
through a fairly extensive programme of work It 
19 scarcely to be expected that congresses of the kind 
will receive many or any highlv Important otigmal 
contributions to science their value and their 
opportunity he rather in bringing together the workers 
in widely separated countries enihhng them freely 
to discuss common problems and ideas but above 
all to plan broad systematic investigations on the 
most efficient cooperative bases possible Ihe 
principal achievements of this Congress have cer 
tainly been m the last mentioned direction In 
nearly every one of the sciences with which it dealt 
(including agriculture anthropology botmy entom 
ologv forestry geodesy and geophysics geography 
and oceanography geology hygiene veterinary 
science and /oology) there is ibundint room for 
international effort md team work in so vast an 
area as that within and Imnlering upon the Pacific 
Ocean The recognition of this his Ixen the driving 
force behind the whole Congress Many practic il 
proposals have been brought forwarl the carrying 
c ut of which will do much for the progress of scientific 
inquiry in this region 

lhe general organisation in the hulls of the 
Vustralian N ilional If esearch ( ouncil has been much 
< n the lines of a British Association meeting The 
scope ind value of the whole movement vill no 
doubt rapillv increase It is ilrcadv imkrst 1 
that the 1 )2b gathering will lie 111 Jap in (1 ky > an 1 
Kyoto) and tint the Japanese Covcrnmcnt most 
generously proposes to make av ill ible a sum e |i iv 1 
lent to 3 oool to cov cr expc f scs 
The bvdnev session is not vet cotululel at the 
time of writing 1 ut it is jx siblc t > g v s ime 
in lication of the main work of the first session 1 el l 
in Melbourne on \ugust 13 2 1 

lo many the most important business of the 
Congress w is that faced by the Anthropole gv and 
Ethnology Section w Inch set itself the task of It vising 
a pnctical scheme for the immediate intensive study 
of the native races in the Pacihe So far at least as 
British possessions ire conccrne l some very definite 
proposals have been drawn up 111 the consi lcration 
of which l)r Iladdon Sir Baldwin Spei cer Mr 
W J TVrry and by letter Sir J unes 1 ra/er Prof 
G I Uiot Smith Prof C G Seligman an 1 Dr B 
Malinowski have taken put 1 hes« have alre 1 1 > 
been received favourably by the Commonwealth 
Minister for Home and Temtones They provide 
not only for field workers but also for the establish 
ment of a school in one of the Australian universities 
for training both scientific workers and Government 
administrative officers There is reison to hope for 
most viluible results in the few years that jet 
remain before the rapidly disappearing native cultures 
pass beyond recall On Sir Baldwin Spencer s 
initiative definite schemes for work on the mainland 
among the remaining wild tribes have also received 
the support of the whole ( ongress 
In the Section devoted to Agriculture it was to 
be expected that irrigation and land settlement 
especially from the economic point of view would 
occupy chief attention Californian and Australian 
workers especially exchanged striking accounts of 
development work That the latter could point to 
an increase in agricultural and pastoral revenue in 
the Commonwealth from 80000000 1 in 190b to 
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260000000/ in 1921 showed even after allowing 
for higher prices and a slightly increased population 
how much was being done by agricultural research 
and education The chief decision of the section 
was an insistence upon the paramount importance of 
soil surveys showing characters of both soil and 
subsoil and when practicable the native flora 
growing on each type of soil \ resolution to this 
effect will be presented to the Government of every 
country in the Pacific region 

Botany Forestry Fntomology and Zoology 
Sections condut ted many of their meetings in common 
Dr v in I ecuwin (Dutch F ast Indies) gave an account 
of the progressive changes which have taken place 
in the vegetation of Krakatoa since the devastation 
of 1883 The first (wind borne) arrivals were spore 
producing plants With time the number of new 
cry ptog mis decreased Setds of flowering pi ints 
came earned either by wind or birds Cisuuinas 
amv e l e irly and formed forests These are now 
lning suppressed by later arrivals which are tropic il 
lain forest pi ints the vegetation being at the present 
time somewhit similar to that existing prior to the 
v ilcamc outbreak ind excccdmgly dense lhe study 
if this vegetation has been 1 remirkal le eximple of 
international co operation Dutch British 1 rc ich 
Vmcrican Swiss ind < erman sci ntihe workers all 
haring 1 it 

The much olosu connexion in floia between 
\ustr ilia in 1 the Philippines th in l etween the 
t nner md the nearer lsluils f> the north west was 
lie accor ling to Dr T 1 > Merrill (Manili) to a 
former lat 1 connexion through Vtw Giuiu 1 This 
1 ml connexion he termed Eastern Malaysia main 
tuning that it wis separate l from We tern Milavsia 
by in trea m unstiblc e (iiilibnum bounelc 1 on 
the cast by Wei ir s line and on the west by a modified 
Wall ices line l his unstiblc irei hal to 1 Urge 
extent preventc 1 movements of pi ints east and west 

lhi forestry work w is chiefly of local interest 
Fverv scientific gathering in Australia points out the 
supreme filly of the vast dcstrution of forests 
which lias taken in 1 is still takmg place as settle 
me nt adv inces and this Congress was no exception 
to the rule 

The entomologists dtalt chiefly with problems 
presented bv indigenous and importeel 1 sec* pests 
particul irly the various speci s of temut s in Australia 
in i the timber boring insects of the islands to the 
north The dangers threiterung -Vustt 1I11 were very 
f illy emphasised in 1 will be the subject of com 
mumcatiens to Governments 

V discussion on the genetics of domesticated animals 
initiate 1 by lhofs P B Babcock (Cabforma) Cossar 
I wart (Pefinburgh) and W b Agar (Melbourne) 
resulted in a decision bv *he /oology Seetion to 
form a special eommittce of hve geneticists to collect 
information on all geneti reseirch now m progress 
in Pacific countries and to report to the next Congress 
lhe protection of native fauna was strongly em 
phasise l here too every country insisting on the 
intern itionol importance of preserving from destruc 
tion much of the unique fauna of Austr ilia A public 
meeting w is held during the Congress to give support 
to local authorities m contemplated action towards 
this end 

With Sir Gerald Lenox Convngham and Dr 
b F J Love in charge of the Section of Physics it 
was natural that geoiesy should be very much to 
the fore The slight contributions made so far by 
Australia to this science were contrasted with the 
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great significance of the study from economic and 
national defence points of view and with the chance 
which Australia lias from its geographic position 
form and dimensions of making a highly important 
contribution to knowledge of the figure of the earth 
and of the form of the lithosphere 
The wide work on terrestrial magnetism being 
earned out chiefly by the United States was dis 
cussed it some length and again Australia was urged 
to take up her fair share of it The desirability of 
continuing and extending the work of the non 
magnetic ship Carttegte was iffirmed Other highly 
interesting subjects cannot be more than mentioned 
by name such as gravity work in Japan and the 
Philipjines earth tides and their employment for 
determining earth rigi lity pulsatory vibrations and 
the causes of destruction by earthquakes with an 
account of safeguards to property adopted in Japan 
international solar physics research determination 
of gravity at sea comparison of accuracy of wired 
and wireless longitude determinations 

Ihrec matters stand out in the work of the Geo 
graphy and Oceanogriphv Section The first is the 
presence in Sydney Harbour of the new USA scout 
cruiser \ftlvanke (10000 tons 35 knots) specially 
sent out by the American t ivemment to demonstrate 
to the Congress the Some Depth I mler ihe vtssel 
has journeaed sonic ten thousand miles and has 
obtained 1 chart of the Picific bcl over which it 
pissul While the lnstrimcnt is not yet fully 
perfected its \alue not inertly for rapidly obtaining 
accurate knowledge of the sea I ottom but ilso in 
inci casing the safety of vessi Is in many of the intricate 
channels among the Pacific islands very greatly 
impresse 1 tin < ongress while (hi object ltsson of a 
lighting vessel devoted to scientific work was a 
valuable one lht sccon 1 was a full exchange 
between the countries represented of information as 
to what they aro doing (or in the case of Australia 
merely beginning to do) in the matter of hvdro 
graphical surveys A very fine exhibition of maps 
was made principally from the Koval Topographical 
Service of the Dutch Last Indies Prominence was 
given to the need for work in the neighbourhood of 
the Great Hamer Reef and elsewhere In some 
regions charts drawn by Matthew Thnders arc still 
perforce being used Ihe third subject of importance 
was the pressing need for co ordm ition of meteoro 
logical work in the Pacific There are now numerous 
stations working independently overlapping and 
apparently incipable of coordination among them 
selves The solution urged was the appointment 
of a British officer at Samoa it being believed that 
in no other w ly could the difficulties m the way of 
the needed association of activities be established 


Geology possessed nu m e ri cally the largest Section 
of all and a huge amount of matter nearly all 
descriptive was put before it Indeed a pool of 
geological information was created every country 
contributing as much to it as time very strictly 
allotted would permit It is impossible to set out 
briefly the nature of the work discussed the mam 
subjects have already been indicated in a former 
article Between section meetings the geologists 
distributed themselves over the countryside 

The Hygiene Section went fully into problems 
connected with mining industries under the leader 
ship ofDra R R Sayers (USA) Watkins Pitehtord 
(South Africa) and J H L Cumpaton (Australia) 
Methods of ventilation sanitation and medical 
examination were discussed from different points of 
view The progress of the hookworm campaign was 
followed In Queensland where 12 per cent of the 
miners are affected the value of this work is being 
fullv demonstrated • 

The establishment of an international organisation 
with 1 number ol mobile units moving from island 
to island introducing methods of modem preventive 
medical science is deemed essential if the present 
dwindling of population of native races in many 
lslan 1 groups is to be arrested New Caledonia m 
1853 ha 1 70 000 natives m 1900 the number was 
i j 000 Measles from Sydney killed 26 per cent of 
1 111 s population in 1875 while influenza in 1918 took 
oft 20 per cent of the 11 itives of Samoa I here is 
also continuous heavy toll taken bv tuberculosis 
an l ventre U disease A basis for part of the dis 
cushion was provided by results ontamid from a 
widely circulated questionn tire showing the distn 
button of «uch diseases as plague smallpox leprosv 
m il ina ben ben and others 

In view of the importance of animal life in the 
economic positions of most of the Pacific countries 
a joint discussion between the Hygiene and Veterinary 
Science Sections on the difficult subject of inter 
national animal quar intme regulation had more than 
passing interest Ihe fact that surra in the 
Philippines makes it impossible for horses to be kept 
shows the significance of the whole matter to Austraba 
Definite proposals have not yet been submitted to 
the full C ongress 

It will be seen that throughout the mam functions 
assuror d by the Congress have been to examine 
carefully existing lines of work and then to point to 
outstanding needs for individual and combined effort 
in tackling the innumerable scientific problems of 
the Pacific region Ihe extent to which such 
stimulus will lead to action during the next three 
years will be the test of the value of a meeting of 
the kind A C D R 


Diseases of Fruit in Storage 


ATT ENl ION was recently directed in Nature 
-**• (vol 111 April 14 p 510) to the direct efforts 
now being made in the United States to open up a 
new field of service for pi int pathology through the 
study of the best conditions for preserving fruit and 
vegetable produce m the market and m transit 
It would seem that in Great Britain in a less direct 
manner through the activities of the hood Inveshga 
tion Bo ird working under the auspices of the Depart 
ment of Scientific and Industrial Research the same 
field of service is gradually opening to the scientific 
investigator Thus the work of Mr I T Brooks and 
his collaborators upon the fungus organisms con 
tanunating chilled meat recently noticed in Nature 
(vol 111 April 28 p 382) was earned out for this 
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Board which has now issued as Special Report No 12 
a report upon brown heart — a functional disease 
of^aj>]3les and pears by Dr Franklin Kidd and Dr 

Occasionally when apples and pears are in storage 
or when in transit by ship to Great Bntain although 
entirely healthy to outward appearance the mner 
portion of the fruit decays and turns brown no 
organism is found to be present as the cause of this 
diseased condition which may be widespread 

The authors report that m 1922 this internal decay 
which they have described as brown heart was so 
prevalent among apples imported from Australasia as 
to arouse anxiety among those connected with, the 
fruit trade In a report which is singularly direct m 
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its analysis of the cause of the practical problem and 
in indicating the direction in which prevention of the 
disease may bo looked for the authors show dearly 
how laboratory investigations at first sight remote 
from the practical problem contribute to its solution 
Laboratory experiments have shown that an exactly 
similar brown heart condition may be produced in 
home grown apples under carefully controlled condi 
tions which leave no doubt that the internal decay 
takes place when the concentration of carbon dioxide 
in the internal atmosphere m the air spaces ventilat 
ing the tissues of the apples exceeds a ctrtain toxic 
limit The ventilating system and its communication 
with the external atmosphere vanes with the vanety 
of apple naturally therefore the toxic limit is 
reached with diflerent rapidity in different varieties 
and thus a reasonable explanation is found of the 
different vanetal susceptibility to brown heart 
The luthors establish expenmen tally that withm 
w ide limits the oxygen concentration is not responsible 
for brown heart and their ex imin ition of tnc ships 
holds where brown he irt lias appe ired during the 
voyage confirms the view that it is to be issociaUd 


with a high percentage of carbon dioxide in the hold 
where the apples were stored Thus the importer 
the grower or salesman concerned with the storage 
of apples and pears has his attention directed to one 
clearly defined pathological condition to which the 
fruit is subject and it the same time a clear suggestion 
as to the direction m which a remedy may be round 
Incidentally the authors think that their work also 
elucidates an old standing problem of the grower 
whose apples frequently suffir from a functional dis 
order known os bitter pit Brown discoloured 
patches appear just under the skin of the apple and 
dry up leaving the pits The original browning and 
decay seems to be exactly sumlar to the internal 
dccavcd tissue in brown heart and is probably 
tr ice iblc to the same cause a loc il i xccss of carbon 
dioxide in the tissue just below the skin which then 
turns brown This suggestion will greatly interest 
ipple growers Bitter pit much depreciates the 
\ aluc of a good apple mil attention will certainly be 
turned to tlu possible causes of such local excessive 
accumulations of carbon dioxide in the ventilating 
system of the ipplt tissue 


The New Mechanics 1 


T T is interesting to speculate on the forecasts which 
1 would hive been made at the beginning of tlu 
century as to the condition of physical theory now 
lhc state of knowledge at thit time A'ould have 
suggested that the atomic theory woul 1 proceed to 
develoji along the lines of the older mechanics One 
or two phenomena alrtady known did not seem to fit 
in un well but it was not aery unre isou iblc to 
supjiose th it the increase of knowledge would remove 
these difficulties Tin physicist of that tune wottll 
n it h i\e conjectured what has actually come to pass 
llicn ire at present two great bo lies of doctrine 
either of which seems to hold over a wide field 1 it 
neither of which can be at all reconciled with the 
other Isature is more like both than like any 
compromise between them Of these two doctrines 
one is the old fashioned mechanics which works 
for many atomic phenomena the other — the new 
mechanics — is known as the quantum thi try The 
underlying true mechanics ire really quite unknown 
but we have a cunous set of rules which hive ail 
extraordin iry knack of giving tho right answer the 
branch of mathematics with which these rules ire 
most closely connected is rather unexpectedly (and 
with a good de il of qualification) elementary anth 
mctic It is the purpose of the lecture to illustrate 
this 

The first illustration is atomic numlier It has 
been found possible to number off all the elem nts 
known to chemistry starting from hydrogen i 
helium i and so on up to uranium 92 and these 
numbers have a simple physical me ining which is the 
most important thing that can be said about the 
elements The atomic number is sitnplv the total 
number of electron* which revolve round the nucleus 
of the atom It can be studied in a vanety of ways 
of which the most staking is the o ray photographs 
ofCTR Wilson 

More complicated illustrations are given by the 
Bohr theory of spectra The best approach to the 
subject is through the phenomenon of resonance 
potentials If an electron stakes in atom with more 
than a certain amount of energy the collision is 
inelastic and the energy is radiated away all in one 
wave length The collision has raised the atom from 
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one definite condition to another ind the return 
c luses the emission A complete theory of the 
h> Irogcn spectrum h is lictn founde 1 on this 1 lea 
md is a result of this thcorv the v irious conditions 
of thi atom can be desenbi 1 1 y labelling the electron 
(thire is only me in hy Irogcn) with two numbtrs — 
thus 4, or f, In the highir elements the same idea 
works ind each electron has certain numbers associ 
ate 1 with it here however the numlier pairs hai e 
nit juite the precisely dehned lvnamical meanings 
that can tc given them in hydrogen The sptctral 
lines can ilsi lx described in terns of nun hers 
Ihtse numbers have n >t vet l tin nnic to yield the 
absolute \ dues of the wave lengths l ut it is possible 
by tluir means to unravel the general characters of 
what are often highly complicated systems of lines 
1 or 1 line two groups of numbers are required such 
as 5(3 2)-*2(2 2) and there 01 e rules as to what p urs 
of numbers may go together— for example the secon 1 
members of the two groups can differ only by 1 the 
third by either 1 or o whereas the first m ly differ 
by any amount There is still a great deal of work 
to 1 e done on the subject but it stems probable that 
all spectra will at no very distant date he brought 
under rule of this kind 

This is a very incomplete sketch of the successes 
of the quantum theory but that theory is only a 
pirtial view of the whole of Nalutt because it 
leaves out of account certain indirect ways m which 
spectral lines exhibit themselves The chief of these 
are the ordinary processes of reflection and refraction 
of light which are very well explained on the older 
theory A reconciliation of the two views seems at 
present quite impossible and this can only mean that 
there arc f Ulacies m some f the fundamental assump 
tions that we make unconsciously Of these almost 
the only ones that it would do any good to abandon 
are the belief in the continuous nature of tune and 
space beliefs which have been disturbed by the 
Relativity Theory of Einstein which will probably 
have to be once again revolutionised to reconcile 
atomic theories lo any one who finds difficulty in 
Linstcm s theory and that is to every one this is a 
rather depressing prospect but it is quite possible 
that the new revolution whatever it may be will tidy 
up the whole field and make it easier to deal with, 
even though it will superficially be less like than 
before to our crude ideas of the nature of the world 
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University and Educational Intelligence Societies and Academies. 


Cambridcf —Mr r J W Roughton and Mr W 
R Dean hive been elected to fellowships at Tnnity 
College 

A letter from the Ch urman of the University of 
Cambridge Commissioners lias been received inviting 
rej resentitions from University bodies ind from 
individual members or groups of members of the 
Senate on m ittcrs in which they desire the proposals 
of the recent Royil Commission to lie modified 
These should be sent before the end of the year to 
the Secrt t irv to the Commissioners Mr H \ Hollond 
Trinity Colltge 

F DiNBi kch — Prof J J R Mac I eod professor of 
physiology in the l tuvcrsity of Toronto who was 
awirdtd the Cameron prize for iqz j delivered two 
lectures m tlie l mversity on C>ctobcr ifi and 17 
respectively on the n iturc of control of the meti 
holism of carboln lrates in the animal body He 
dealt with the liscovery of insulin and its value in 
the investigation not onlv of diabetes but ilso of 
other problems of metalwlism The Cameron pn/e 
11 is founde I in 1878 and is iwar led to an investigitor 
who in the e< urst of the live veirs immehatclv 
preceding lias made an 11 lport int a Idition to practical 
therapeutics 

1 rc f I J Mackic fornitrlv professor of bacleno 
logy 111 the L mversity of Cape lown who was 
recently appointed Uolert Irvine professor of 
luctonologv devoid his mauguial address to a 
survev of the present position of medieal b icteriology 
Prof Mackie li is m 1 1 c arrangements for developing 
the t« aching of bacteriology as a subject for the 
degree of B Sc 

Dr J F M ( artuey h is resumed duty as lecturer 
in bacteriology after a j tar s leave of alwence granted 
to enal le him to t irry out researches on certain 
filterable viruses it the Rot kcfcller Institute 

T Ft ds — The West Riding County Council has 
decided to devote the proceeds of a penny rite to 
the assistance of university education which has 
alreidv in the past been consistently supported by 
the t ouncil 

Mr Vi 1 Shanks has been ippomted professor of 
physiology Dr Shinks graduate 1 B Sc at the 
Umvcrsitv of Glasgow in 1913 with special distmc 
tion m physiology and MB Ch B m 1915 with 
commend ition In 1920 he was appointed lecturer 
m physiology at Glasgow an l acted as senior assistant 
to the Regius professor of physiology For the last 
three years he has also been in sole charge of a 
special course in jhysiology for the new degree of 
Bachelor of Etucation (Glasgow) in which the 
subject is tre itccl from a special point of view with 
regard to the physiology of the child psychology 
an 1 other cognate aspects 

Ihe following further appointments have been 
made Mr T J Brown to be assistant lecturer in 
roology Mr A W Anderson ind Mr J McGregor 
district lecturers in agriculture Mr G Mune 
temporary assistant lecturer In agricultural chemistry 
Mr H Preston assistant science tutor Miss M K 
Morgan assistant lecturer m geography and Miss E 
Newcomb assistant lecturer in education 

London — Free public lectures on The Treatment 
of Injuries of the I ong Bones produced by Accident 
or Disease will be delivered by Prof E W Hey 
Groves at Guy s Hospital Medical School at 5 30 
on November 8 9 12 and 13 
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London 

Optical Society October 11 — F T Hanson 
Notes on the elementary algebraic theory of a class 
of photographic objectives Equations expressing 
the ibscnce of Seidels first four aberrations in an 
objective consisting of two thin systems of lenses, 
sepirated by an interval arc formed When each 
of the two thm systems consists of only two lenses 
the equitions can be put m a form which admits 
of an elcgmt graphical solution regard being paid 
to the necessity of obtaining a solution in which no 
one of the lens curvatures exceeds a certain limit — T 
Smith A general survey of the thm double lens 
The shapes of the lenses and the types of glass suit 
ihlc for the construction of an objective free from all 
first order aberrations in a primary plane for an 
infinitely distant object arc found on the assumption 
thit the system is composed of two separated thin 
lenses cacli of which consists of glasses cemented 
together The an 1 lysis indie ites that old achro 
mats should be used for both component lenses a 
conclusion not in ice irdancc with modem practice — 
T F Connolly New types of levelling instruments 
using re vei sible bubble s A truo level can be obt lined 
using teversiblc bubbles as the mean of two observa 
tions from a single station The theory is then 
applied to* the design of vinous types of self 
adjusting levels ind to the adjustment of a 
collim itor 

Paris 

Academy of Sciences Octiber 1 M Albin Haller 
m the chair A Lacroix The composition of the 
nutcoutc which fell it SuntSauveur (Haute 
Garonne) in 1914 The examination by metallo 
graphic methods proved the presence of met il 
(nickclifc rous iron) and enstatite with smaller pro 
ptrtirns of chn 1 enstatite oldh unite maskclymte 
apatite and graphite A complete chemical analysis 
is given the portion removable by acids (mainly 
metallic) being examined separably — Fault Picard 
H G /cuthcn — Vito Volterra Tlic movement of a 
fluid in contict with mother fluid and surf ices of 
discontinuity —Maurice Gevrey The formation and 
us ot Green s functions in the integration of linear 
partial differential equations of any order whatever 
with imaginary characteristics — F H van den 
Dungen New technical applications of integral equa 
tions —Antoine Zygmund On trigonometrical senes 
— R Jacques Two networks the two tangents of which 
belong to linear complexes and the transformations of 
the equations of the surfaces of 1 onstant totalcurvature 
— berge Bernstein The principle of stationnnty and 

f tneralis itions of Mendels law — P Stroobant and 
' Bourgeois Certain st us the movements of which 
are parallel and equal to that of the sun — Paul Pascal 
The slow formation of 1 definite compound in mixed 

X 'als Some anomalies in the cooling curves of 

ures of benzyhdcne aniline ind amsyhaene aniline 
have been shown to be due to the slow formation of 
a definite compound of one molecule of the latter 
compound with two of the former — Ren 4 Dubnsay 
and Pierre Picard The capillary phenomena 
manifested at the surface of separation of water and 
vaseline oil in the presence of fatty acids and of 
alkalies The drop volume method has been applied 
to the study of the changes in the surface tension 
at the surface of separation of vaseline oil and aqueous 
solutions The latter included solutions of caustic 
soda and sodium carbonate of sodium carbonate and 
sodium bicarbonate and of caustic soda with common 
salt — H Gault The soluble ester salts of starch and 
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the higher tatty acids Ordinary starch suspended 
in a mixture of pyndine and toluene heated with 
lauryl chloride gives a dilaurate of starch Details 
of its properties and analysis are given — Adncn 
Gutbhard The Japanese earthquake — E Roth* 
Earthquakes m France in 1920-21 A tible giving 
locality tune degree and epicentral region of nine 
earthquakes in 1920 and six in 192 1 The greatest 
seismic activity was m the region of the Pyrenees — 
E G Mariolopoulos The formation of local Mediter 
rancm depressions and the Norwegiin theory of the 
polar front The loc U Mediterranean depressions 
appear to be formed m accord ince with the Norwegi in 
theory of the polar front —A Guilliermond and 
G Mangenot Cytological observations on the mode 
of formation of essential oils Tlu method at lop ted 
is based on the selective staining power of mdophcnol 
blue The sections ire made by hand or in the free* 
mg microtome stained and observed in water l he 
results of the observations do not confirm the view 
th it there is a relation between tannoids ind essenti il 
oils M prtanichmkov Tin, issimilation of ammonia 
by the higher plants The experiments cited leid 
to the conclusion that the plant whether green or 
itidatcd absorbs ammonia energetically from am 
momum salts Nitrates must be reduced to immoni 1 
l cfore ibsorption by the root If in agriculture the 
development of the plant is roughly proportion il to 
the rate of nitrification the causes ire of 1 secondary 
nature anything which prevents nitrification such 
as uid reaction or insufficient aeration also prevents 
llie development of the higher plants so that the 
nitrification is in important criterion of the condition 
>f the soil — V Lubimenko The specific iction of 
light rays of v inous colours in photosynthesis 

Washington DC 

National Academy of Science* (Proc Vol 9 No 9 
September) — J Stieglitz (1) A theory of colour 
production By reduction overy dye becomes colour 
less forming the leuco dye by oxidation of tile 
latter the colour is restored Indophenol owes its 
colour to the combination within the molecule of a 
strong positive oxidising atom with a strong negative 
reducing atom Colour intensity is increased by 
increasing the reducing side with a base The reduc 
mg electrons are freed sufficiently from infra atomic 
restraints to permit vibrations which absorb a portion 
of white light the complementary colours appearing 
in the dye A similar argument is used to explain 
the colour of basic dyes such as parnrosamhne (2) A 
tliccry of colour production inorganic c .impounds 
Colour may be produced by a loosely held electron in 
an atom with in odd number of valence electrons 
(G N Lewis) by tnira atomic or 1 nter atomic oxida 
tion redaction potentials or by both the latter in the 
manner similar to that described above in (1) — G 
Stromberg The asymmetry in the distribution of 
stellar velocities (see Nature October 20 p 600) 

W J Luyten On the mean absolute magnitudes of 
the K and M giants and the systematic errors in 
trigonometric parallaxes The mean absolute magm 
tude of the Ko giants assumed to be independent of 
their position in space is about +07 mag that of 
the M giants is about - o 2 mag No large systematic 
error is found m the Allegheny trigonometric paral 
laxes — C E Seashore Measurements on the expres 
sion of emotion m music Musical expression can be 
conveyed entirely by the sound wave frequency 
determines pitch amplitude intensity duration of the 
■ingle wave extensity and the form of the wave 
timbre All these factors can now be recorded and 
aaatywd t g the vibrato in singing is a synchronous 
pitch and intensity pulsation of about 6 oscillations a 
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second — G A Miller Groups of order 2* m which 
the number of the sub group of at least one order is 
of the form 1+4* — L Thompson The motion of a 
falling chronograph projectile With this instrument 
neither the projectile being timed nor the projectile 
of the chronograph which carries the photographic 
surface foi taking the record stakes a material object 
dunng the expenment Corrections are made for the 
influence on the early motion of the chronograph 
projectile of the mogntt from which it is released and 
also for air resistance The instrument measures with 
an error not gre ater than 1/2 000 oooth sec 

Capl I own 

Royal Society of South Africa August 14 — Dr A 
Ogg president in the chair M Rindl Preliminary 
into on the active principles of the > cllow tulip 
( Homerta pallida) The alcohol extr ict after remov al 
of the solvent was separated into a water soluble 
portion and into a resin The former yielded erude 
alkaloid equivalent to o 017 per eent calculated on 
the weight of the plant ra atenal Only 23 p>er cent 
of this is water soluble and the stems and leaves 
seem to owe their toxic properties mainly if not 
entirely to this water soluble ilkaloid T lu alkaloid 
cxeits 1 digitalis like action on the circulation and 
in lirge doses is a cardiac poisin Its action is not 
curnul itive The aqueous solution appears to contain 
two ether alkaloids differing in their behaviour 
towards organic solvents as well as an organic base 
A pnmary amine and v very small amount ot a 
glucosidc were detected Extracts from tlie corms 
and sheaths contain active substances ot the nature 
of a cardiic time They ire very poisonous and 
administered to animals in successive small doses 
they send the heart into fibrillation and cause sudden 
death 

Sydnfy 

Royal Society of New South Wales September 5 — 
Mr R H Cambagc president in the chair — T II 
Booth Atmospheric dust and atmosphi nc lonis ition 
| A persistent nucleus -which is presumed to be the 
Iangcvm large ion requires tor condensation a 
supcrsaluration 1 07s corresponding to a diameter 
of 1 25 x 10 • cm taking the dmsity as unity This 
is not found m filtered ur nor docs it grow in filtered 
ur It may be produced in filtered air it the oil is 
bubbled through water although the ondensataon 
can be on no way dependent on clcctnfic ition effects 
A foreign nucleus is essential clectnfieitnn 
merely enables it to be recognised b> mobility tests 
— A R Penfold and R Grant 1 he germicidal v dues 
«f Anstralnn essential oils (t xclusive of 1 ucalypts) 
and their pure constituents together with those lor 
some csscntnl oil isolates ind s> n the tic 5 Pt 1 

When tested against B typhosus the pure con 
stitucnts as well as inumbei of isolates and synthetics 
were found to possess coefficients vaiying from 
6 to 20 ketones alcohols and a number of phenols 
posses mg well marked germicid il properties 1 per 
cent suspensions of the bodies examined were 
prepared in 7* per cent rosin soap solution for 
exmiination The phenol ethers safrol and iso 
safrol were found to possess coefficients of 11 to 12 
Thymol manufactured m Svdney from ptpentone 
g ive the same coefficient as the natural isolate 25 — 
A R Penfold and J R Morrison Preliminary note 
on the electrolytic reduction of pxpentone The 
preparation m qu intitative yield of isomenthone from 
pipeutone by electrolytic reduction at 20 30° C 
using t nickel cathode A current density of 3 5 to 4 
amp was employed with an E M F of 6 10 volts 
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the reaction being completed in 12-13 hours using 
100 c c of ketone Highly Isvo-rotatory samples of 
pipentone yielded menthone of high dextro-rotation, 
the scmicarba7one of which melted at 113’ C. 
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Aeronautical Research 

P DGRLSS in aeronautical research has through 
out tlu, year Ixtn continuous but slow ’ 
1 his the opening sentence of the report of the Advisory 
(omnuttie lor Atronautics for the post sear indicates 
a measure of unxietv and leaves the impression that, 
in the view of the Committee insufficient attention is 
being paid to the ri starches which it id vises 
A further paragraph makes a note of the \ lew that 
funds devoted to research by trained staffs will give 
a hetter return to thi State than thi offer of large suits 
as pn/e money for limited lmes of attuk on the 
problems of flight The reference here is obviously 
t > the prize offer of 50 000 J for 1 successful helicopter, 
ind it would appear that the Vcronautical C ommittee 
dissociates itself from that scheme In ill these 
mitters however and under the most favour iblc 
renditions the Committee can only tender advice 
all executive action rests with the Air Ministry 

In spite of a machine which when deiling with 
scientific matters grinds at every turn of the whiels 
pr gress is reported m many directions A wide range 
of subjects for research is dealt with but the degrees 
of urgency are very variable 1 here are problems 
connected with the trustworthiness of lero engines 
rnd their economical running lire prevention in air 
craft is studied by a special sub eommittee, and 
recommendations hive been made which may la* 
ixpctttd to reduce substantially this tv pc of flung 
risk The properties of metals particularly m regard 
to fatigue are receiving much attention in view of the 
fact that aeronautics depends for success on the build 
mg of light structures with a definite minimum of 
strength and that the ordinary uses of metals in 
engineering practice do not c ill for a degree of refine 
ment essential to aircraft construction None of these 
problems however possesses the present importance 
and urgency of a closer examination of the aerodynamic 
properties of aeroplanes than has hitherto been 
attempted Flight under critical conditions is required 
with the necessary instruments for accurate observation 
by a trained staff 1 he bottle neck of research occurs 
precisely at this point , for there is no specific allocation 
of staff lor scientific research 
We have all had recent opportunities of observing 
the results of public inquiries into one or two coses of 
fatal accident arising during the use of civil aeroplanes 
It mav have been noticed that no blame is attached to 
individuals, and that the causes of the accidents art 
returned as unknown In a certain sense no objection 
can be taken to such findings indeed, they can be 
heartily endorsed so far as personnel is concerned On 
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the other hand, it is believed that, so long as aeroplane 
design is based on unextended knowledge, so long will 
the consequences of human error in the piloting of an 
aeroplane be severe 

The preliminary cause of accident may be any one 
of a hundred and one things , m the great majority of 
cases the final steps leadmg to a crash are the same 
An aeroplane cannot mam tain itself in steady flight 
at a speed below a certain critical value called the 
“ stalling speed," a value which in the commercial 
craft of the day is rarely less than 50 mph The 
direct consequence of this is unimportant, but the 
secondary effect is vital since at 45 m p h such an 
aeroplane is uncontrollable Usually the aeroplane 
first rolls violently, then puts its nose down and dives 
almost vertically into the ground at a speed of 70 to 
80 m p h The shock-absorbing mechanism fitted in 
the undercarriage never comes mto operation 

h very pilot knows the sequence of events and tries 
to avoid stalling at the same time as he is anxious to 
reduce his speed when approaching unfavourable 
ground in a forced landing in spite of skill, the 
inevitable error happens on an appreciable number of 
occasions The rules for recovery from stalling are 
also perfectly well known, hut in order to apply them 
the pilot requires a free fall of not less than 500 ft 
If he is only 200 ft from the ground the stalling of 
an aeroplane must lead to a crash Must it always 
be so ? The Aeronautical Research Committee does 
not think so, as may be seen from the following 
quotation 

“ The results already achieved at the Royal Aircraft 
Establishment are distinctly encouraging, particu 
larly as regards the full scale experiments on stalled 
flight, and the Committee wish to pay a tribute to the 
skill shown by the pilots in their pioneer work 

‘ The present position is, however, that although 
mam tamed stalled flight is definitely possible neither 
the stability nor the control of the aeroplane are such 
that flight near the ground may yet be regarded as 
safe, and since there do not appear to be any insuper 
able difficulties in the way, there is a \ cry strong case 
for pushing forward ’ 

Reading more fully m the report shows that the 
Committee believes in the possibility of ultimately 
designing aeroplanes which can be kept on an even 
keel m an emergency, and so touch the ground with 
apparatus specially introduced for taking the shocks 
of landing 

The Air Ministry has responded to the advice of the 
Committee to the extent of ordering two special 
machines for the necessary research This is, we 
believe, the first time in the history of British aero- 
nautical research that experimental conditions have 
had precedence m determining the design of an aero- 
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plane, and the announcement of the fact by Sir Geoffrey 
Salmond at the Air Conference at the beginning of the 
year was generally welcomed and appreciated by all 
branches of scientific and technical activity in aero- 
nautics It will be some time before the aeroplanes 
are ready for use, and it is probably m relation to the 
conditions under which they will be used that the 
Aeronautical Research Committee has reason for 
anxiety The present association of scientific research 
with routine experiment has been unfortunate, and the 
initiative in aeroplane design has— like the Schneider 
Cup— gone from Britain to America All the important 
flight records, for speed, height and endurance, are held 
by the Umted States of America, together with the 
palm for energy devoted to research 
The situation does not appear to be one which will 
automatically nght itself, and the belief is growing 
that the remedy will only come by placing a scientific 
man on the Air Council British business instincts, 
if one mav judge from such an example as that of the 
British Dyestuffs Coiporation, still shy at the idea 
that scientific knowledge is required in the supreme 
administration, but events will probably determine the 
issue against them In the meantime, one can only 
hope that the Aeronautical Research Committee will 
on later occasions be able to report that ‘ progress is 
continuous ” even if “ slow ’ L Bairstow 


Biology at the Cross-roads. 

Emergent Evolution the Gifford Lectures delivered in 
the University of St Andrews tn the Year 1922 By 
Prof C Lloyd Morgan Pp xu + 313 (London 
Williams and Norgate, 1923 ) 15$ net 

P ROF LLOYD MORGAN’S Gifford Lectures de- 
livered at St Andrews last year and now 
published are a constructive essay in evolutionary 
naturalism which, he warns us, Huxley would not 
accept, and that upon more counts than one It is 
true that acceptance by Huxley, or by any one else, 
is inadmissible as a standard of reference for the 
verification of fact or theory in science , but the 
question at once arises if the biological standards of 
an earlier generation are not those of to day, wherein 
and why are they not ? The occasion is not provided 
by Prof Lloyd Morgan alone in a multiplicity of 
forms the question echoes and re-echoes unanswered 
in the hearing of biologists who appear strangely in- 
attentive alike to its insistence and its import In 
the literature of systematic research, little enough of 
this appears , but in all kinds of periodicals less 
intensive and austere, and from all manner of platforms 
approachable by a public, ill informed possibly, but 
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certainly inquisitive, the implied incertitude of biology 
provides unending material for thought 

It seems, indeed, that the technical literature has 
ceased to reflect the form and content of modem 
biological inquiry, for what else is the significance of 
the fact— if fact it is— that those who contribute 
preponderatingly to its mass and volume, workers and 
teachers in the universities, are, in their academic 
privacy, increasingly dubious concerning the funda 
mentals of their science ? Tribute is still paid to the 
Darwinian theory, some of it good com, most of jt 
lip service unwholesomely rich in ambiguity Behind 
the Darwinian theory are its implications, very far 
reaching, inescapable, but for the most part disregarded 
and feared Still behind, entering into and doing 
more than a little to guide the course of discussion, 
a shady and scarcely mentionable background, is the 
fear of a democracy crudely godless The kind of 
verbatim reporting and rapid snapshotting of Nature 
which to-day passes as biological research can lead 
at best to a mere reduplication of the universe 
to a vast library edition of the facts of Nature, less 
rather than more orderly than the original, and less 
profitable to consult with ad vintage But that does 
not mean that the mode of attainment or the con 
stitution of scientific knowledge has changed smee 
the middle of the nineteenth century, or that science 
owes any obligation to social exigency or indivi- 
dual composure The present state of biology is not 
healthy 

We have brought these considerations to the reader’s 
mind because they constitute the essential circum 
stances for the discussion of Prof Lloyd Morgan’s book 
It is on their account that the two aims of the work 
must be distinguished One is an examination of the 
ideas constituting the modem theory of relations to 
discover whether they may not yield something of 
value for biology the other is a personal affair of 
the author and of such of his readers who, with him, 
hold the “ proper attitude ” of naturalism tc be 
“ strictly agnostic ” and yet “ cannot rest content ” 
with it It has always seemed to us that satisfaction 
with Prof Alexander’s view of deity is more intelligible 
m those who do not fully understand it than in those 
who do , but since this view, which Prof Lloyd Morgan 
adopts, remains merely adjunct to his evolutionary 
theme, we propose to turn to the aspect of his work 
which is of greater biological interest 

The orderly sequence of natural events appears to 
present, from time to time, something genumel) new 
Salient examples are afforded in the advent of life, of 
mind, and of reflective thought, while in the physical 
world it is beyond the wit of man to number the 
instances of “ emergence ” But if nothing new 
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emerges, " if there be only regrouping of pre-existing 
events and nothing more, then there is no emergent 
evolution ” Prof Lloyd Morgan accepts the fact of 
emergence, and its examples, “ with natural piety ” 
(Alexander), which seems to mean little or nothing 
more than “ the frankly agnostic attitude proper to 
science ” (Lloyd Morgan) 

Relations in Nature may thus establish additive or 
resultant characters, productive of quantitative con- 
tinuity, and coexistent with emergence when it occurs, 
or emergent characters, which are qualitative, and 
always involve resultant effects also In contra 
distinction to “ the mechanistic dogma ” the emphasis 
is not upon physics and chemistry, receptor patterns 
and neurone-routes, but upon their “ emergents,” inter- 
relation, as it were, m ever new relational orders 
Modem physics has removed such a conception from 
the domain of metaphvsics, and for better or worse 
it must be admitted, if not to the bosom, at least to 
the consideration of naturalism The break is with 
vitalism, too, for “ if vitalism connote anything of the 
nature of Entelechy or Elan — any insertion into 
physico chemical evolution of an alien influence which 
must be invoked to explain the phenomena of life — 
then, so far from this being implied, it is explicitly 
rejected under the concept of emergent evolution” 
“ Alien influx into nature is barred ” 

What Prof Lloyd Morgan claims to be emergent 
is “ some new kind of relation,” and all new kinds of 
relation are incapable of prediction Since relation is 
“the vaguest term in the philosophical vocabulary,” 
it is well to understand the author’s use of it Related- 
ness includes not only the relation of terms but also 
the terms-in relation An atom is an instance of 
relatedness , so, too, is an organism “ Any concrete 
situation in which entities play their part, each in 
respect of others, is an instance of relatcdncss ” The 
relations upon which each emergent entity depends 
are intrinsic, new cxtnnsu relations accompany its 
emergence, the two kinds co existing “ inseparably in 
concrete fact Change is tontinuous “ the concrete 
world we seek to interpret is a going conrtm, . 
there is a earning forward of old relations and the 
emergent advent of new relations ” 

Trom this point an effort is made to meet the meta- 
physical position m regard to the pnonty of mind to 
relations Terms and relations spring into existence 
together Throughout his treatment of relatedness, 
Prof Lloyd Morgan moves with the New Realists 
The heart of the matter for biology lies m what the 
logicians call the sense of relations, deemed here to be 
determined by natural direction, and in the characters 
of three entity situations Concerning the first, the 
author sees even m the thought-process a spacial 
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direction in the vual and the ph> steal events which 
are correlated with it ” Concerning the second, he 
says may have not mtrely "the additive re- 
sultant of this duality plus that, but something 
more in their combination to constitute an integral 
whole ’ • 

Consciousness is to receive further treatment in a 
second course of lectures, but under the subject of 
‘ reference ’ we have some hints concerning the 
writer s naturalistic attitude I he analysis of related 
ness at the level of consciousness is difficult, because 
consciousness is a correlitc of vital relatedness at a 
very advanced stage of its evolutionary progress, 
‘ requiring the effective go of life as that requires 
the primary go of physical events, linked with 
emergent qualities at so hi^h i level, ind involving so 
many kinds of relatcdness of lower orders ’ There 
follows an able discussion of reference below the level 
of reflective consciousness from which Prof Iloyd 
Morgan proceeds to his view of projicience, per 
ceptual reference to a distance (Sherrington) reference 
of all objective characters to things at a distance 
(Llojd Morgan) Projicience, he says, begins 1 when 
mind or consciousness is supervenient in the course of 
evolutionary pro 0 ress, and takes definite form only 
when distance receptors are differentiated on the plane 
of life It presupposes the evolution of mind as an 
emergent quality of the psychical system correlated 
with the physical system of the organism ” Mind is 
emergent in evolutionary history When it comes, 
the ‘ particular go of events at the level of its advent 
is altered This is so with all emergents “ So long 
as the words are used m a purely naturalistic sense, 
one may say that the higher kinds of relatedness guide 
or control the go of lower level events ” — We are not 
sure that that is not rather a dangerous sentence 
What is the naturalistic sense of “guiding” and 
“ controlling ” ? The question comes back to us in 
reading the chapter on causation and causality, where 
Prof Lloyd Morgan is under some difficulty to rescue 
the concept of causation (or rather “ causality ” as 
better adapted to his theistic position as we understand 
it) from the dutches of Mach and Bertrand Russell, 
who both desire the extrusion of the word “ cause ” 
from the philosophical vocabulary 

We have neglected the author’s theism for the 
exposition of his naturalism because he himself regards 
the former as “ supplementary ” It is to be hoped 
that impatience with the crudity of much in current 
biological literature has not closed our eyes to opposite 
excess in Prof Lloyd Morgan’s work, which, rightly 
understood, affords encouragement for the rehabilita- 
tion of biology on strictly naturalistic lines 

Tudor Jones 
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Mathematical Astronomy 

(1) Cours it micamque cilcstt Par Prof II Andoyer 
Tome 1 Pp vi+439 (Pans Gauthier-Villars et 
Cie 1933 ) 50 francs 

(a) Cours d astronomic FaculU its Sciences it Pans 
Par Prof H Andoyer Premiere partie Astro- 
nomic thfonque 3' Edition enticement refondue 
Pp m +455 (Pans J Hermann 1923) 35 
francs 

(3) Grunin ss der theoretischen Astronomic uni der 
Geschtchu der Planetentheonen Von J bnschauf 
Dntte vermehrte Auflage Pp xv 1 + 248 (Leipzig 
Wilhelm Engelmann, 1922 ) 

(1) '~T''HE subject of celestial mechanics is dis- 
1 tinguished alike by the profound difficulty 
and the beauty of its problems for more than two 
ccntunes it has been the object of re search on the part 
of the most eminent mathematicians Its literature, 
both m the form of theoretical and cntual studies 
and of the most extensive practical calculations ever 
undertaken is vast Tor the most part the memoirs 
naturally presuppose a general familiantv with 
established methods and arc concerned with special 
phases of the subject They will alwavs leave room 
for the treatise aiming at 1 more introductory and 
systematic exposition It may apjiear that in a field 
so intensively cultivated certain classical lines would 
have become firmly established, to the exclusion of 
any fresh and original treatment , that the possibilities 
open to the writer of a new treatise would have been 
largely exhausted That would be to undervalue the 
richness of the field completely We are certainly 
fortunate m the possession of several such systematic 
treatises, of the highest quality But when they are 
brought together, in all languages, they make no 
excessive number It is probably safe to assert that 
no other branch of science is so completely free from 
superfluous works of this kind Nor is the reason far 
to seek I here is no mercenary mcentive to their 

production, and the only motive must be allied with 
sincerity of purpose 

When therefore Prof Andoyer modestly refers in 
his preface to the rashness of his undertaking after the 
works of Tisserand and Pomcarg, he need not be taken 
seriously at all Tisserand s is a most beautiful work 
of exposition, original rather in form than in matter 
Poincare s ‘ M£thodes nouvelles ” is a work of 
original genius, which left its author still free to find 
independent fields for his “ Lemons ” The very 
distance which separates these works m scope and 
manner would make it strange if they had exhausted 
the possibilities of the subject for systematic treat- 
ment, and it is not true It is indeed most effectively 
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disproved by Prof Andoyer s work, of which the first 
volume is now published The author is not only an 
accomplished mathematician, whose official position 
places him m direct contact with the work of astronomi 
cal computation on the widest scale but he is also ont 
who has displayed an altogether exceptional faculty 
in the and task of calculating mathematical tables 
He is therefore in an excellent position to make an 
instructive oontnbution to the subject of cclcstnl 
mechanics and his work will be received with gratitudt 
The present volume is largtly concerned with the 
theory of the determination of orbits This mat 
suggest companson with several classical works on 
that subject But the treatment it receives here is 
distinguished by its manner of combining two distinct 
points of view The practical nature of the problem is 
always insisted on and the needs of the astronomi al 
computer arc served by numerical cximples drawn 
from actual practice \t the same tune the sutje t 
is treated not as a mere precursor but as an integral 
pirt of celestial mechanics lhus the points of 
fundamental importance receic e a much more enti al 
discussion than has been usual in those treatises whi h 
have a more restricted pr actual outlook \ short 
digression on the method of least squares is inserted 
for the determination of a Kcplenan orbit based on any 
number of observations and a more elaborate section 
on the theory of interpolation leads up to the calcula 
tion of perturbations by numerical quadratures under 
several forms 

The volume concludes with two chapters one 
developing the senes relative to elliptic motion and 
tho other dealing with the expansion of the disturbing 
function as required in the theory of the major planets 
The second volume which will complete the work 
will deal with the theory of the moon the rotations 
of the earth and of the moon and the the ry of the 
Galilean satellites of Jupiter The whe le will form a 
very valuable contnbution to a subject cf which the 
interest being many sided will not easily be exhui sted 

(2) Prof Andoyer s Cours d astronomie of 
which the first volume now appears m a considerably 
modified form has reached its third edition lo this 
sufficient evidence that it has met with a favourable 
reception in France it may be added that it is an 
excellent example of the class of work to which it 
belongs Its subject is what is generallv known in 
England as spherical astronomy though geometrical 
astronomy would be a more appropriate name with 
proper regard to its matter and its methods The 
function of such works is to provide for the student 
who already possesses the necessary mathematical 
equipment an avenue to an exact knowledge of 
astronomy, apart from any deep acquaintance with 
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celestial mechanics Thus the contents ol the present 
volume may be summarised under its four sections 
The first book provides an introduction to spherical 
trigonometry and spherical co ordinates in general 
1 he se ond introduces tl c usual sy stems of astronomical 
co ordinates and time and explains the reduc tions for 
refnction parallax and aberration Precession, nuta 
tion and time form the main subjects of the third book, 
which begins with an outline of the ideas of dynamical 
astronomy a complementary hapter on the deter 
mmation of an orbit from three observations 
(lagringes method) might be transferred from the 
end of the volume if indeed the inclusion of this 
thapter c in be justified at all 1 he fourth and last 
biok deals very fully with the calculation of eclipse 
phenomena and the volume ends with a note on the 
ecclesiastical calendar It will be seen that these topics 
munly follow familiar lines of choice and as would 
he expected from the author the tre itment is through 
out sound and scholarly 

Rightly or wrongly we approach this work from the 
point of view of the general math matical student 
rither than of the professional astronomer The 
litter as a specialist must be prepared to dig deep 
fc r his kne wledge The former w ill find here a selection 
of fundamental problems treated with fullness and 
academic elegance Whetl er such a work will inspire 
him with a true and abiding interest in astronomy 
appears more doultful Ihe author is probably 
addressing himself to a more advanced type of student 
than we have in mind and nothing could be more 
unjust than to express disappointment with a work on 
the ground that it does not fulfil a purpose which was 
never intended by the writer lhere is however, 
r om for an introduction to astronomy addressed to 
the mathematia in who has no pr Sessional aim in the 
science and for the ideal book of this kind wt may 
still have long to wait 

(3) Dr bnschiuf s work has ilso reached a third and 
nlarged edition but in tlus case the first edition 
appeared more than fifty veirs ago This vitality it 
cwts to gin nne merit for m a short compass it has 
provided a succession of German students with a 
concise and lucid introduction to the problems involved 
in the determination f orbits The elementary 
section on Kcplenan motion follows closely the lines 
of the Theoria Molta and the practical mtthods which 
are then explained arc those of Olbers for the parabolic 
orbit and of Gauss for the elliptic orbit The outlook 
is thus in a sense restneted though the modifications 
introduced by Gibbs are explained and some indication 
is given of the method of calculating perturbations 
by mechanical quadratures But the distinguishing 
feature of the work lies in its histoncal sections, which 
S I 
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trace the development of planetary theory from the 
time of the Greeks through Kepler to Gauss In no 
sense is this account complete, any more than that of 
the modem methods of calculating orbits It is 
nevertheless well that the student should have a clear 
idea of the Ptolemaic system and of the actual steps 
by whic h Kepler was led to his epoch making dis 
covcncs Without its historical background the study 
of astronomy loses much of its interest and the realisa- 
tion of this fact has probably much to do with the 
continued demand for Dr Pnschauf s book, which is 
to be inferred from its reappearance H C P 

Medieval Science 

A History of Magic and Experimental Science during 
the First Thirteen Centuries of our Era By Prof 
Iynn Thorndike Vol t Pp xi + 835 Vol a 
Pp vi + 1036 (New York The Macmillan (o , 
1 ondon Macmillan and Co Ltd 1923) 2 vols , 
10 dollars 42 s net 

T ill’ very important work re< ently issued by Prof 
Thorndike is a monument of learning scientific- 
ally marshalled It marks a period in the history of 
medieval studies which it will influence m somewhat 
the s ime way that anthropology has been affected by 
1 The Golden Bough a book with which it has many 
parallels Prof 1 homdike has produced a work which 
in every sense is worthy of the name of scientific ” 
He carries on the exploration of magical ideas bey ond 
the level of civilisation at which anthropologists arc 
accustomed to stop, and he demonstrates the same 
ideas current in the highly sophisticated atmosphere 
of the scholastic Middle Ages 
Prom the title over the introduction to the work, 
namely , ‘ A History of Magic and F \penmental 
Science and their Relation to Christian Thought,” etc , 
the reader might be led to expect a polemical exposi 
tion of 1 definite point of view towards some of the 
great problems of human existence Prof Thorndike, 
however presents us with an immense collection of 
facts with the object of adding to our knowledge of 
the history of thought rather than of proving any 
previously formulated thesis “ Magic , ’ Expen 
mental Science Chnstian Thought ’ are rather 
chosen as headings to help the student towards 
evolvm„ some order in the mass of matcnal The 
conceptions expressed bv each of these modem terms 
can in turn throw a further light on the history of 
thought for it is ideas rather thin the practices to 
which they lead on which Prof 1 homdike has focussed 
his discussion ‘ Magic represented a way of looking at 
the world In the case of pnmitive men and savages it 
is possible that little thought accompanied their action ” 
NO. 2818, VOL. 1 12] 


But until such thought develops a purposive and rational 
basis, the doings of man cannot be distinguished as either 
religious or scientific or magical Even magic implies 
such purposive mental states, and so may be viewed 
from the point of view of the history of thought 
An attempt is made to trace a relationship of some 
of the most important manifestations of mental life 
during the long period under consideration Thus 
m one age Prof 1 homdike finds the germ of conceptions 
more fully developed by another generation, and 
gradually undergoing profound modification through 
succeeding years More than half of the work deals 
with the twelfth and thirteenth centuries, but the 
author fully justifies his contention that this period 
can only be understood when viewed as the outcome 
of Greek, Latin, and early Chnstian thought 
1 he broad survey of the book enables us to consider 
human thought throughout the penod considered as 
something like an organic whole The sense of con- 
tinuity and interrelationship is strong throughout 
It seems to me ' says Prof Thorndike, “ that m the 
present stage of research into and knowledge of our 
subject, sounder conclusions and even more novel ones 
can be drawn by a wide comparative survey than by 
a minutely intensive and exhaustive study of one man 
or of a few years ” It would be a mistake, however, 
to thmk that no intensiv c study has gone to the prepara- 
tion of these volumes Ihey are indeed a mine of 
erudition, and will be indispensable for reference by 
all who have to treat of medieval life or thought 
Ihey present a repertory of what is known as to the 
lives and works of an immense number of Western 
writers up to the fourteenth century, and an invaluable 
record of the whereabouts of much unpublished 
material scattered throughout the great libraries of 
F urope Nor is tlie study limited to well known 

names Ihus, the reviewer has long been interested 
in an obscure text of English origin known as the 
Secreta Philosophorum,” which combines m hetero- 
geneous fashion technical and chemical recipes, con 
junng tricks and riddles, mathematical and musical 
lore and astronomy This entertaining work, though 
it enjoyed considerable popularity in fourteenth- and 
fifteenth century England, has hitherto been over- 
looked by medievalists But it has not escaped the 
vigilance of Prof Thorndike, who gives an interesting 
and succinct account of its contents, and has observed 
that it embodies a composition by the thirteenth-century 
Italian writer, Peter the Pilgrim, on the magnet and 
its use as a compass The point is of some importance, 
as Peter Peregnnus was the first writer on the manner’s 
compass whose works have come down to us 
This stray example could no doubt be paralleled by 
the experience of many students who will find in Prof 
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Thorndike's pages material throwing light on their 
own special studies Medieval students may indeed 
be congratulated on the appearance of a work which 
will lighten their labours and illumine their path Nor 
is it onl> the specialist to whom it will appeal Many 
are puzzled by the extravagant claims sometimes made 
to-day for the “ Middle Ages ” Art attempt to pene 
trate the mass of medieval literature will probably 
produce a strong reaction from any such conceptions 
but the ordinary reader is liable to retire vanquished 
before he has covered a tithe of the material or gamed 
any broad view of its course Such readers will be 
grateful to find in these volumes a thoroughly readable 
presentation of medieval thought, while every page 
provides evidence of the sources where each statement 
may be verified The admirably full and well arranged 
indices are a very welcome element Prof Thorndike s 
work undoubtedly takes rank as an important con 
tnbution to the history of civilisation 

Dosothfa Waisy Singfr 


Chemical Works of Reference 

(I) A Comprehensive Treatise on Inorganic and 
Theoretical Chemistry By Dr J W Mellor Vol 3 
Cti, Ag 4 u, Ca, Sr, Ba Pp x + 927 (London 
Longmans, Green and Co , 1923 ) 635 net 

(a) A Dictionary of Applied Chemistry By Sir 
Tdward Thorpe Vol 4 L Oxydisiltn Revised 
and enlarged edition Pp viu + 740 (London 
Longmans, Green and Co , 1922 ) Cos net 
(3) Text book of Inorganic Chemistry Edited b\ 
Dr J Newton Fnend Vol 9, Part 1 Cobalt 
Nickel, and the Elements oj the Platinum Group By 
J New ton Fnend (Gnffin’s Scientific Text books ) 
Second edition, revised Pp xxv + 367 (London 
(. Gnffin and Co , Ltd , 1922 ) i8r net 

( J ) r I 'Hr third volume of Dr Mellor s great treatise 

J. deals with the two triads, copper, silver, 
gold, uid calcium strontium, banum In a werk of 
referenc e the order in which the elements arc taken is 
of less importance than in a text book, but the scheme 
adopted in this volume has certain disadvantages By 
considering the alkaline earths as a group, tlie author 
has been able to bring together on one page the ternary 
diagrams for the systems CaO - C ad, - H, 0 , and 
SrO-SrClj-HjO, and in general has secured the 
advantage of being able to describe the strontium and 
banum salts as variants of the more familiar calcium 
salts , but this close association of the metals of the 
three alkaline earths makes it all the more remarkable 
that the element magnesium is not even included in 
the same volume, so that magnesite and calate are 
separated as widely as possible from one another The I 
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interpolation of copper, silver, and gold between the 
alkalies and the alkaline earths is, of course, a con 
cession to the law of octaves as expressed in Mcndeleeff s 
senes of thirteen short penods 

In addition to the disadvantage of separating the 
alkalies and the alkaline earths, the arrangement 
suffers from the drawback that copper, silver and 
gold may be regarded as forming a first stage m the 
winding up of the anomalies of the metals of the 
transition senes They therefore exhibit, in an 
attenuated form, the influence of the phenomena of 
co ordination, which dominates so fully the chemical 
properties of the eltments which immediately precede 
them in the penodic classification It is therefore a 
real disidvantage that the wide range of amines and 
of double salts which are formed by these metals are 
desenbed at a stage when tht theory of co ordination 
has not yet been discussed 

In his preface the author states that he has been 
much pleased with the general reception which the first 
two \ olumes have received The reviewer can confirm 
from Ins own expencnce the value of the authors 
treatise, even at the present stage, when scarcely half of 
the work is available for reference, and is confident that 
the treatise when complete will be of very great service 
to all serious students of inorganic chemistry 

(2) The fourth volume of the mew edition of the 

Dictionary of Applied Chemistry covers the sertion 

from L to 0 , with the exception that the articles on 
oxygen, ozone, etc , are held over for a later volume 
In the section now published there has been a con- 
siderable expansion, from 600 to 740 pages While 
most of the principal articles in the volume have con- 
tributed something to this increase of length, the most 
notable changes are to be found in the senes of articles 
under the heading “ Nitrogen The article on 
nitrogen itself does not appear to have been altered 
very greatly , but in writing the section on the manu 
facture of nitric acid, Prof Hirt has secured the 
(.ollaboration of Dr F C 7 eisberg of Du Pont de 
Nemours and Company, and a completely new senes 
ot diagrams is given to illustrate modem practice in 
the manufacture of this aud In addition to this, the 
earlier article on the utilisation of atmospheric nitrogen 
has been replaced by an article of nearly three times 
the length by Prof J R Partington, m which a much 
fuller account is given ol the vanous processes for the 
fixation of nitrogen and of the methods used for the 
oxidation of ammonia to nitnc acid 

(3) The second edition of D' Fnend’s text book 
requires only brief comment, since very little alteration 
has been made in the book, apart from the addition of 
some notes on the detection and estimation of the 
platinum metals It is, however, noteworth) that the 
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periodic table whuh forms the frontispiece of the 
\ olume does not give the atomic numbers of the 
elements — an omission which should certainly be 
rectified when a further edition of any of these volumes 
is < ailed for The value of this particular volume 
wjuld also be much increased by a fuller appreciation 
of the part play cd by co ordination in the form ition 
of so many of the compounds of this group of elements 


Our Bookshelf 

Fltctrons Electric II at es and II irelrss Telephony 
Being a Reproduction Kith some Amplification of the 
Christmas lectures (96 th Course) delivered at the Royal 
Institution 1/ Great Britain December 1921 January 
1922 By Prof J A 1 leming Pp vin+326 
(London The Wireless Press I td New York 
The Wireless Press Inc 1923) 7s 6 d net 
Simiif and ex client descriptor ns are first given of the 
phenomena which take place when wives arc produced 
in liquids and gases The author then gives an account 
of the architecture of atoms as imagined bv modem 
physicists The Rutherford atom is taken as the 
standard and the Planck Bohr method in which 
atoms are supposed to radiate energy is described 
The concluding portion of the book is on radio tele 
phony and will be very helpful t) the intelligent 
amateur 

Prof I leming s discussions art on orthodox lines 
but wc were disappointed that he does not throw more 
light on the mechanism of PI inck s quantum theory 
Many of the numerical results obtained are wonderful 
and are corroborated m the most marvellous way hv 
other methods But the modus jiperandt is still a 
mystery In describing the Muhelson Morley expen 
ment it is stated th it it proves clearly that the velocity 
of light is independent of the motion of the source 
of light or of the observer We ire nit justified 
however in accepting this statement if an cxplana 
toon can be given which satisfies the accepted canons 
of mec hamcal scienc e Sue h an expl cnatoon was given 
bv Fitzgerald The dragging in of space and time 
frames of reference docs not help the ordinary 
reader Wc arc ^lad the author adheres as far as 
possible to the laws of classical dynamics Some men 
of science ire wondenng how much of modem theory 
wall rtmain when all the laboriously constructed 
scaffolding is removtd 

Poems of Science Pages of Indian Forth History By 
K \ Knight flallowes Pp xii + 40 (London 
Frskine Macdonald 1923 ) n p 
Mr K V Knicht If alio was has worked for eighteen 
years on the staff of the Geological Surv ey of India and 
the beauty and dignity of the country that he has 
studied have appealed ti his poetic sense In a senes 
of sonnets, he touches on the origins and the decay of 
the rocks that control some of the noblest scenery of 
the earth , and again and again the bright hue of a 
delicate flower spnngmg from some cleft in a forbidding 
plateau or a torrent carved rav me lifts lus thoughts 
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from the earth to the great Mystery that is worshipped 
under many names We must not expect W tide s 
O lonely Himalayan height 
Grey pillar of the Indian sky 
or 

Ihe almond groves of Samarcand 
Bokhara where red lilies blow 

but we cannot help remembering what use Marlowe 
made of the resonant names that reached him from the 
1 ast Mr Hallowes dots not rise above the Gazetteer 
of India with such lines (p 23) as In Burma in the 
district of Magwe The seventh sonnet shows how- 
ever, that he has achieved a mastery over a difficult 
form of verse and the simple opening lines oddly 
enough recalling l)ante, lead on to effective geological 
expression at the dose I lsewhere the science is 
a little clouded by such phrases as molten fire and 
powers exhibited by flame m bygone time The 
eleven words describing foliation in Sonnet XV are 
accurate enough but leave the layman somewhat 
cold 

Ergebmsse der exakten Natunotssensihaften Hcraus 
gegeben von der Schnftleitung dtr A aturmssen 
schaften Pp iv i 403 (Berlin Julius Springer, 
1922 ) iox 1 

1 hi first annual volume of this new review of the exact 
natural sciences covers an immense territory in a very 
thorough manner and it is evident that this and the 
futuie volumes will he an essential requisite in every 
physical library Astronomy relativity statistical 
mechanics the vibrations of rotating shafts Nemxt s 
thermal law radiation contact potential chemical 
kinetics photochemistry electrolytic dissociation 
X ray spectroscopy crystal structure atomic and 
spectral theory^ the theory of band spectra photo 
electricity and photolummescence and the periodic 
system of the elements are treated by authorities who 
have contributed to the recent remarkable develop 
raents of the subjects with which they deal In this 
initial volume most of the revitwers have attempted to 
give 1 general account of the present state of the 
subjects reviewed and the bibliographies which ac 
company their papers appear to be very comprehensive 
The latter should prove very valuable they cover the 
ground up to 1922, and include work by Lnglish and 
American physicists, the value of which is fully recog 
nised in the text Future volumes will be devoted 
more specifically to progress made during the year 
under review the object being to give a general view 
of the progress made without details of individual 
publications 

Opere di Paolo Celesta Sene suentifica a cure di 
F Raffaclc della R University di Roma Studi 
biologici (on prefozione di Osvaldo Polimanti 
Pp xm 426 (Roma Dr G Bardi 1923) np 
Paolo Celesia was born at Genoa m 1872 and died 
m Rome in 1916 He was attracted to the study of 
natural science and began his scientific training in 
the laboratory of comparative anatomy in Genoa, 
and soon took up the investigation of the sponge 
Subentes and its symbiosis with the hermit crab 
Pagurus, his account of which forms the first paper 
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in this volume He then turned to experimental 
work on the ventral nerve cord of the rock lobster 
Palinurus and on the reflex mechanism of the chela 
of the crayfish He built a pnvate laboratory on the 
shore of Lake Como, but his s< lentifir work was inter 
rupted by another project — he founded the Rtvtsla 
dt Science btolopche and wrote for it many critical 
irticles and reviews The death of his fuher and of 
his faithful laboratory assistant caused him to suspend 
his researches, and he turned largely to plulosophv 
His friends have decided to reprint a selection of his 
earlier pipers and of his unpubhshed work and the 
present volume which is excellently produced forms 
the first instalment It consists of eleven origin il 
papers — on the subjects noted above and on grift 
hybrids their significance m regard to heredity and 
acquired characters the transformation of the wild 
l>ee into the hive bee etc — sixteen reviews and articles 
and a reprint of his thesis on progressive heredity 

Hand bitch der Zoologte etne NaturgcscktchU der 
Stamme des Iterretches Begrundet von Prof Dr 
Willy Kukenthal Herausgegebcn von Dr Thilo 
Krumbach I rster Band Protozo c Ponfera 
Ccelenterati Mesozoa Erstc Lieferung Pp 192 
(Berlin und Leipzig Walter dc Gruyter und (o 

1923 ) n 

This forms the first pirt of Vol I of a handbook of 
zoolo n y to be completed in five volumes in the pre 
partition of which ahout forty authors hut igrccd 
to take p trt An introduction (so pp ) to the Protozo i 
by Prof Khumbler is followed b) an occ ount (60 pp ) 
of the Rhizopoda bv the s imo mthor md of the 
Flagellate In Dr V Jollos and by the first lew p i n es 
of the section on the Spororoa by Prof M I! irtm inn 
After the generd account of each c ider is given i s htmc 
of classifi ation mto suborders gnups fimihcs ind 
m some uses genera with short diagncscs of euh 
Whde the treatment of most of the groups is adequate 
the very bntf account of Fntamceba is not onsonint 
with the import tnee of this genus of which no figure 
is given Iht latest rtftrrnces in the list of works 
on Rhizopoda relate to papers published in x ji 6 and 
this suggests that publication has been delved lhe 
section on the flagellates contains a number if b cod 
new figures and the list of references includes pipers 
published in 1921 and 1922 but the ac ount cf the 
collared flagellates is very short and inadequate 


Plane Geometry for Schools By 1 A Beckett and 
F L Robinson Part II with Answers Pp 
mu + 241 4^3 + v (London Rmngtons 1922 ) v 
Messrs Beckett and Robinson s interesting attempt 
to combine the mam propositions of form d geometry 
with the extensions included in the easier portions of 
modern plane geometry and with the fundamental 
notions and applications of trigonometry is continued 
in the second part of their work The first part was 
noticed in these columns on June xo 1922 (vol 109, 
p 737) The second part consists of three sections 
Section iv deals with areas extensions of Pythagoras s 
theorem and the properties of chords and tangents of 
circles, with incidental reference to radical axis 
graphical solution of quadratic equations etc In 
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section v we have inequalities maxima md minima 
and regular polygons Section vi deals with ratio and 
proportion applications to trigonometry art then 
given as well as centres of similitude inversion, pole 
and polar (with a little on anharmonu ratio) The 
treatment is pleasant and mastcrlv and the whole 
work c in he highlv recommended S B 

Printing relegraph Systems and Mechanisms By H H 
Harrison (Manuals of Telegraph md lelephonc 
Ingintcnng) Pp xn + 435 (london Longmms 
Green md to 1923) 21s net 
1 his vc lume will be most useful as a work of reference 
to designers of telegraph machinery It will also be 
useful as a text book m telegraph administrations 
lhe book has been very carefully compiled the 
diagrams of which there are 420 are excellent and the 
htest modem applications including high frequency 
multiplex methods both for 1 md and submarine cablts, 
ire fully described There is now considerable over 
lapping of the sciences of telephony telegraphy and 
ndio communication, many of the same devices being 
used in each It must be admitted that at present, 
development in ill branches of the art of commumca 
tion is taking place most rapidly m the United States 
Crmmunication service in that country is such a large 
undertaking that systematic research can be earned 
n intensively on a ale thit excites the wonder and 
envy of Euripcm engineers In Bntain the home 
demand for ipparatus is comparatively on a much 
smaller sc Ue 

/ xpen mental Physical Chemistry f r Students in the 
Medical and lilted Secures By Dr B S Neuhuisrn 
Pp 53 (Phil ulelphia II N Rudley 614 Arch 
Street 1923 ) 1 dollar 

Dr VtuiiAUSSN s woik is in the "form of a pamphlet 
rather than of 1 book The physio chemical exercises 
which he desenbts arc all related directly to bio 
chemistry or medi inc thus measurements ol freezing 
pnnt depression clcctncal conductivity the con 
cntration of hydrogen sodium and chlorine 10ns 
viscosity refractive index, etc are ill carmd out with 
scrum rather than with more commonplace- solutions , 
ind the rate of inversion of c me sugar is studied in 
the form of in inversion bv invertase m place of the 
more familiar msirsion by acids In view ot the 
growing importance of phasic il measurements m bio 
chimistry thL appear in c of 1 work of this cli trailer 
may be heartily welcomed 

A 1 ext book of Phyncs By Dr R S Willows Third 
edition Pp vuu-48 + 488 (Lcndon L Arnold 
and 1 0 1923 ) 9r net 

Tni call for the third edition of this useful text book 
has given the author on opportunity to add a cliapter 
on the conduction of electricity through gases The 
McLeod gauge is first described and a brief account is 
given of the electric discharge in a vacuum tube 1 hen 
follow experiments on kathode rays and positive rays, 
and paragraphs dealing with X rays ionisation in 
gases and radioactivity A chapter of a similar kind 
on electromagnetic waves may be suggested for a future 
edition 
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Letters to the Editor 

[Tie Editor does not holi himself responsible fir 
opinions expressed by Jus correspondents Neither 
tan he unfertake to return nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Naiure No notice is 
tiken of anonymous communications ] 

Psycho Analysis and Anthropology 

Thl infection l y } dio analysis of the neighbour 
ing fiel Is of science — notably that of anthropology 
folklore ind sociology has been a very rapid and 
horntw 1 at inflammatory process The votaries of 
1 reud or some amr ng them have displayed in their 
missicnary red an amount of dogmatism and of 
aggressiveness not calculated to allay the prejudice 
and suspicion which usually greet every new extension 
of their theories Some c f tl ur critics on the other 
hand go so fir as to dismiss all anthropological 
contributions of I reud an 1 his school as ' utterly 
preposterous and obviously futile as an 

intrigue with Ethnology which threatens disaster to 
both parties is a striking demonstration of 

reluctto ad absurdum (Prof Flliot Smith in Rivers s 
Psychology ini Politics pp 141 145) This is a 
harsh ju lgment and it carries much weight coming 
from one by no means h< stile to psycho analysis an 1 
thoroughly well acquainted with anthropological 
probltms especially those discussed by Freud ana 1 is 
school This seems the right moment to consider 
impartially without enthusiasm cr prejudice the 
scope importance an 1 value of Freud s contribution 
to inthropology 

through the initiative and under the direction of 
Prof Sehgman who at that time was engage 1 in 
practical psycho inalysis of war neuroses I have 
been able to apply some of Freud s conclusions directly 
to savage psychology and customs while actually 
engaged in field wont among the natives of Fastem 
New Guinea 

Freud 8 fundamental conception of the (I dipus 
complex contains a sociological as well as a psycho 
logical theory Ihe psychological theory declares 
that much if not all of 1 uman mental hfe has its 
root m infantile tendencies of a libidinous char 
acter repressed later on m chddhood by the paternal 
authority an 1 the itmosphere of the patriarchal 
family life Thus there is formed a complex in the 
unconscious mind of a parricidal and matrogamic 
nature The sociological implications of this theory 
in licate that throughout the development of humanity 
there must have existed the institution of individual 
family and marriage with the father as a severe nay 
ferocious patriarch and with the mother representing 
the principles of affection and kindness Freud s 
anthropological views stand and fall with Wester 
marcks theory of the antiquity and permanence of 
mdiviluil an 1 monogamous marriage Freud him 
self assumes the existence at the outset of human 
develop 1 ent of a patriarchal family with a tyrannical 
and ferocious father who repressed all the claims of 
the younger men [cf Totem and Taboo chap iv 
5 and Wasscn Psychology und Ich Analyse chap 
x ) With the hypothesis of a primitive promiscuity 
or group marriage Treud s theories are thoroughly 
incompatible and in this they have the support not 
only of Westermarck s classical researches but also 
of the most recent contributions to our knowledge 
of primitive sexual life 

When we come to examine in detail the original 
constitution of the human family — not in any hypo 
thetical primeval form but as we find it in actual 
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observation among present day savages — “some diffi 
culties emerge We find for example that there is 
a form of matriarchal family in which the relations 
between children and progenitors do not exist in the 
typical form as required by Freuds h) po thesis of 
the CTdipus complex Taking as an example the 
family as found in the coral archipelagoes of Eastern 
New Guinea where I have studied it the mother 
and her brother possess in it all the legal potestas 
The mother s brother is the ferocious matriarch 
the father is the affectionate friend and helper of his 
children He has to win for himself the friendship 
of his sons ind daughters and is frequently their 
amicable ally against the principle of authority 
represented by the maternal uncle In fact none of 
the domestic conditions required for the sociological 
fulfilment of the (Edipus complex with its repressions 
exist m the Melanesian family of T astern New 
Guinea as I shall show fully in a book shortly to be 
published on the sexual life and family organisation 
of these natives 

Again the sexual repression within the family the 
taboo of incest is mainly directed towards the separa 
tion of brother and sister although it also divides 
mother in 1 son sexually Thus we have a pattern 
of family life in which the two elements decisive for 
psycho analysis the repressive authority and the 
severing taboo are displaced distributed in a 
manner different from that found in the patriarchal 
family If Freud s general theory is correct there 
ought to be also a change m the thwarted desires 
the repressed wish formation ought to receive a shape 
different from the O' dipus complex 
This is as a matter of fact what happens The 
examination of dreams myths and of the prevalent 
sexual obsessions reveals indeed a most remarkable 
confirmation of Freudian theories The moat 1m 
portant type of sexual mythology centres round 
stones of brother sister incest Ihe mythical cycle 
which explains the ongin of love and love magic 
attributes its existence to an act of incest between 
brother anl sister There is a notable absence of 
the pamcidal motive m their myth On the other 
hand the motive of castration comes in an 1 it is 
earned out not on the father but on the maternal 
uncle He also appears m other legendary cycles as 
a villainous dangerous and oppressive foe 

In general 1 have found in tne area of my studies 
an unmistakable correlation between the nature of 
family and kinship on one hand and the prevalent 
complex on the other 1 complex winch can be 
traced in many manifestations of the folklore 
customs and institutions of these natives 

To sum up the study of savage life and some refloc 
tion on Treud s theories and their application to an thro 
pology have led me to the conviction that a great deal of 
these theories requires modification and in its present 
form will not stand the test of evidence — notably 
the theory of libido the exaggeration of infantile 
sexuality and the manner m which sexual svmbohsa 
tion is dealt with The character of the argumenta 
tion and the manner and mannerisms of exposition 
moreover often contain such glaring surface ab 
surdities and show such lack of anthropological 
insight that one cannot wonder at the impatience of 
a specialist such as expressed m the remarks of 
Prof Elliot Smith quoted above But with all this 
Treud s contribution to anthropology is of the greatest 
importance and seems to me to strike a very rich 
vein which must be followed up For Froud has 

S ven us the first concrete theory about the relation 
i tween instinctive hfe and social institution Hu 
doctrine of repression due to social influence allows 
us to explain certain typical latent wishes or com 



November 3, 1923] NATURE 651 


plexes found in folklore by reference to the organisa 
Son of a given society Inversely it allows us also to 
trace the pattern of instinctive and emotional ten 
dcncies in the texture of the social fabric By making 
the theories somewhat more elastic the anthropologist 
can not only apply them to the interpretation of 
certain phenomena but also in the held he can be 
inspired by them in the exploration of the difficult 
borderland between social tradition and social 
organisation How fruitful Freuds theories are in 
this respect I hope to demonstrate clearly in the 
pending publication previously mentioned 

Bronislaw Malinowski 
Department of Ethnology 
T onaon School of F conomics 
University of London 


Spectra of Isotopes 

Thf quantum theory of line spectra developed by 
Bohr has been most successful m explnmng the 
spectrum of hydrogen and helium and r>y a further 
hjpothesis the spectra of the ilkalt metals By 
asserting that elliptic orbits ire possible as well as 
circular orbits bommerfeld succeeded in explaining 
the Stork and 7 eeman effects and the fine structure of 
spectral lines It is significant that Hohr s equation 
for the frequency of the spectral senes also expluns 
the difference between the senes spectra of isotopes 
of the same element The experiments of Aronberg 
and Merton on the structure of 4058 A of isotopes of 
lead showed however a remarkable discrepancy 
between the shift predicted by the theory and that 
actually observed Similarly Merton s expenments 
on the line 6708 of lithium showed that the lint 
consisted of two components o mi A apart while 
the theoretical shift was 0087 A lhe quantum 
theory is unable to account for this large separation 
observed 

Recently Ehrenfcst commenting upon the valulitj 
of the simple Bohr equation remarked that the 
equation cannot lie true xn general for atoms with 
several electrons as in this case the radiating election 
compels the remaining electrons to execute the motions 
Of reaction which influence the nucleus Moreover 
Nicholson has shown that by the choice of simpler 
orbits and by the supposition made by bommerfeld 
as to invariability of energy W for ill possible orbits 
the inner orbit has 1 radius of about one tenth of 
that of the outer orbit It has thus been shown that 
the external electron moves in the field of the nucleus 
which is asymptotically a Coulomb held and that 
Bohr s formula cannot be far wrong for a rough 
determra ition of the separation to be looked for in 
the spectra of isotopes 

Prof Mcl ennan nowever in an account of interest 
ing expenments (l > roc Roy Soc A 714 p 33 and 
A 71 1 p 342) on the stmeture of the line 5460 of 
mercury and the line 6708 of lithium anil isotope 
displacement has found that when the rullation 
constituting the green line of mercury is passed 
through moderately luminous vapour the main 
component and components + 1 and - r are distinctly 
absorbed In an attempt to explain the complex 
structure of the lines from the point of view of the 
isotopic structure of the elements the view is put 
forward that the spectral displacement for isotopes 
should be given by the atomic number multiplied by 
the displacement calculated on Bohr s theory and the 
mam components of 5460 are attributed to isotope 
200 and the component +1 and 1 to isotopes 198 
and 20a respectively 

In the light of the recent expenments of Bronsted 
and Hevesy who succeeded m separating the isotopes 
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of mercury and showed also that the isotopic com 
position of mercury of terrestrial ongin is the same 
it is difficult to conceive why in Prof McLennan s 
expenments the lines corresponding to isotopes 198 
200 and 202 should alone be absorbed while the lines 
corresponding to the other isotopes are not absorbed 
1 urther if according to Aston s expenments isotopes 
197 200 exist in mercury in largest proportion one 
would naturally expect that the mist intense com 
ponent of 5460 that is the main component should 
naturally correspond to isotope 197 Similarly in 
the case of lithium he found that the line 6708 
consists of a quartet the average displacement of 
one doublet being about 3 to 4 times is great as 
the calculated separation namel) o 087 But gener 
ally it is found that enhanced lines are developed 
when an arc is operated in vacuo thereby showing that 
it cannot be supposed that these lines are true arc 
lmt s which is in conformity with Nicholson s view 
that the r 1 hation 6708 Which Mcl ennan ex imincd 
might be the principal spark line of htbium which has 
a value verv close to 6708 

these facts naturally lead one to question whether 
Mcl ennan s view has real physical significance To 
settle this point a careful examination of the structure 
of some bright line spectra ww undertaken in this 
laboratory lhe most recent expenments of Aston 
( Phil Xiaf, Mav 192} p 944) have definitely estab 
lished th it tin is a highly complex clement being a 
mixture of eight isotopes of atomic weights 120 118 
116 124 119 117 122 and T2I in which caso the 
lsitope displacement for 4631 for isotopes 120 and 
1 4 and 120 ancl 116 is roughly equal to 00007614 
thit is for 11b and 124 0001524 while according 
to McLennan s view it is equal to o 03807 and o 07614 
which is well within the limits of resolution of an 
ordinary 1 ummer plate or I abry Pc rot etalon 1 here 
fore the structure of the lines 5631 and 4524 was 
carefully examined by a I ummer plate the R P of 
which for 5631 250000 In these expen nents the 

arc was enclosed in a chamber surrounde 1 bv a water 
jacket and the radiation from the arc was examined 
at different pressures It was found that even when 
the pressure was low (that is of the order of 1 mm ) 
both the lines were simple in structure especially the 
line 4521 which was very sharp These experiments 
do not therefore support the view put forwird by 
McT ennan A L Nariyan 

M R College Vinanagaram 
South India September ri 


A Substitute for the McLeod Gauge 

Althoi ch numberless accounts have appeared of 
the precautions niussarv in the obtaining of high 
vacua some senous workers seem still to imagine th it 
the> can reach a perfect vaiuum or a pressure of 
0001 mm m an apparatus from which absorbed 
water has not been removed The lingering of this 
ancient superstition is due to the prevalence of the 
Mcl eod gauge if any ga ge which indicates vapours 
as well as permanent gases had been in general use 
it could never have arisen Historians may dispute 
whether the invention of the VlcI eod gauge ha 
advanced or retarded the development of science 
but there is no doubt that to-day though it may 
have special uses (such as the calibration of other 
gauges) under rigidly controlled conditions it is 
usually a mere relic of the past 

Compared with its adequate substitutes the McLeod 
gauge nas not even the ment of convenience In 
particular although some workers who are perfectlv 
aware of its limitations continue to make it a normal 
component of any pumping system it is not the most 
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convenient gauge even for such a commonplice 
purpose is detecting leaks and ensuring generally 
that the system is m good order We think w e may 
be doing som* servict to our colleagues if we urge on 
them the advantages for this purpose of the Piram 
gauge especially if used iccoiding to the method 
that the staff of these laboratories described (but 
did not discovei) in Physical Society Proceedings 
vol 33 p 287 1921 

I he greit advantigc of this instrument is its 
magnificent simphut> In id lition to some vtry 
ordinary electrical geir — a battcir rheostat 3 fixed 
resistance eoils adjusted very roughly a cheap pointer 
galvanometer and a rt spectable voltmeter— it needs 
nothing but an ordinary incandescent vacuum lamp 
Since lamps are cheap and since the same electrical 
gear will serve any number of lamps thore is no limit 
to the number of gauges which can De readily attached 
to the same piece of apparatus The diagnosis of 
leaks and other faults is a \ ery simple matter when 
gauges are atte hed at almost every joint and their 
readings with the pump running are compared But 
this is not its only virtue We are certain that any 
one who tries the Piram gauge will forthwith consign 
hu. Mel eod gauge to the dust heap and wonder how 
he ever managed with such a cumbrous and mis 
leading devu e 

It is sometimes objected to all gauges but the 
McLeod that their calibration dcjiemls on the liatutc 
of the gas To this we weuld reply that in every 
txjjenmcnt we cm imigmc in which a knowledge of 
the abs lute value of the pressure is required either the 
nature c f the g is is known or it has to be determined 
for some purpose other th m that of reading the gauge 
As wc have sud an ordinary incandescent lamp 
will do is 1 gauge but it is even simpler (and 
for various reasons preferable) to use the same lamp 
before it is evacuated and with the pumping stem 
still attached Proliiblv any lamp maker wroull 
supply such limps if thej are ebtainod from these 
latxiratones they will be fumishel with a rough 
calibration 1 calibiation u> good as that which the 
Mel tod usually receives 

Nokman It Camihfii 
Bernard P Pudiino 
John W Ryur 
Research I abora tones of the 
GLL ltd Wembley 


Zoological Bibliography 

1 am desired by the Corresponding Societies Com 
miltee of the British Association to direct attention 
to the Kepc rt of the < omnuttec on 7 oologic il Biblio 
graphy and 1 ubhcations which w is presented at 
the fiverpool meeting of the Association and to 
ask those interested in the publications of scientific 
societies earnestly to consider the recommendations 
made by this Committee and thus avoid the un 
necessary confusion and difficulties which inse from 
thoughtlessm ss rather than ignor nice 

Ther aie many import int points to be borne in 
mind particul irs of which can be seen in the Report 
of the Committee which cm lie obtained from the 
Secretary of the British Association Burlington 
House Piccadill} W 1 but those to which par 
ticular attention is destrtd are (1) lhe size of 
the publication which should be demy octavo (that 
u the size of the Reports of the British Association) 
(2) that each part Issued should bear the actual date 
of publication and (3) that the titles of papers should 
so far as possible give a fair idea of the contents of 
thepapera and be Dnef T Shepi ard 

The Museums Hull 
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A New Method of Crystal Powder Analysis 
by X-rays 

Tor the purpose of enabling us to make more 
accurate comparative intensity measurements by the 
photographic powder method and also of obtaining 
sharper lines without recurring to long exposures an 
arrangement has been tried in which a thin layer of 
powder ind a beam of greater angular width are used 
Modifications of the original arrangement of Debye 
and Scherrer and of Hull making use of wide beams 
have been described by H Seemann by H Bo hi in 
by Sir William Bragg and bv the writer 1 It has in 
particular been shown by Sir William Bragg that by 
ms irrangement which invoh es the use of the lomsa 
lion method it is possible to make not only rapid 



but ilso very accurate determin itions The present 
arrangement is intended to correspond to the peculiar 
conditions of the photographic record 

A short reference to the general conditions of re 
flection may t ike the place of an extended discussion 
1 he geometrical locus of all erj stal powder particles 
which are so situated that rivs reflected by them 
from A to ( (I lg 1 ) suffer the s inu. leflexion a is 
that surface of revolution described by the rotation 
of the arc of a circle \B( subtending the ingle «• a 
on the chord AB 1 Ins surface has a different shape 
for each angle of deflexion a 

To obtain simple conditions for a quantitative 
interpretation of the reflected intensities the writer 
h id used ( loe ett ) an equatorial annular band of this 



surface in conjunction with a point source of X rays 
At present in order to obtain lines which are more 
suitable for ex ict angular measurement only a small 
area round B is used in connexion with a line source 
The line source allows us to make more efficient use of 
the radiation of the anticathode and paitly compen 
sates for the decrease in angular extension of the beam 
1 lg 2 represents the arrangement adopted A is 
the line source of X rays situated close to the anti 
cathode B the powder liver which can be rotated 
about an axis parallel to the source and C is the film 
on which the lines are recorded According to the 
geometrical relations given above to every angle of 
deflexion t e to every point on C there is associated 


H Sienuan Am d 

Pky ! 6 i S^u 


* * S’ PP 455 4«4 1919 H Bohlto Am 
.Jo Sir Willi m Bragg Proa Phyi Soc n p t 
Atth Se Pkyi at Nat (3) 1 p 550 1919 
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* definite orientation of the powder lever et B which 
c orrespond! to the orientation of the surface of 
revolution and vice vena In order to record thfc 
lines over an extended angular region a screen D has 
therefore to be provided with an opening which for 
any particular posit i o n of B uncovers only the 
corresponding portion of C The screen has to be 
moved with uniform angular velocity and B has to 
take the corresponding required positions If we 
call and the glancing angles of incidence and 

of emergence at B then *• ^ and /9 x +0» =« is 
the angle of deviation The relation between the 
motion of the screen and of the powder layer becomes 
the simple spectrometer relation when AB equals BC 
but this arrangement u not the most efficient for 
obtaining beams of greatest specific intensity With 
the setting corresponding to a given resolving power 
the time of exposure will depend on the angular 
width of the region explored The method is most 
efficient for exploring email angular regions for the 
exact measurement of a few characteristic key 
lines but owing to the gam in intensity by using wide 
beams there is some saving of exposure also for more 
extended surveys 

A fuller discussion of the method and description 
of the apparatus used will be given elsewhere With 
a small camera of this type BC being 2 3 cm a photo 
graph was taken of the first order refection of CuK 
radiation from the hi and 100 faces of nickel oxide 
with 1 2 milliamp hour exposure the angular exten 
sion of the region recorded being about 20° The 
lines were lees than o 1 mm wide and their centres 
could be evaluated to o 03 mm When the greatest 
possible intensity is required for tracing faint lines in 
a narrow angular region a powder layer of suitable 
curvature which allows us to use beams of consider 
able Angular width is of advantage For quantitative 
measurements where the absorption under different 
angles of incidence has to be taken into account and 
for exploring wider angular regions a fiat surface is 
more suitable By exposing it from different sides 
errors due to eccentricity m mounting can then be 
eliminated This procedure was used in the case of 
the nickel oxide mentioned J Brentano 

The Physical Laboratories 
The University Manchester 
„ October 12 


A Large Sarsen Stone 

A sarsen stone of unusual size for this district has 
recently been found in the gravel pit belonging to the 
Hounalow Sand and Gravel Co and through the 
Ralph Wallis I have 
visits for purposes of 


Soil 1 ft 

Indurated mud like warp 1 ft 6 in 

Loamy gravel penetrated by 

the warp (averages) 7 ft 

Clean gravel end sand 8 to 21 ft 

resting on London Clay of unknown thickness 
The sarsen (FW i)waa found embedded to the depth 
of 1 ft in the London day with several others of 
much sm al l e r size — from a few lb to about 2 cwt — 
and they were the only ones found there It is 
Computed to weigh 6 or 7 tons but owing to the 
Humber of tubular cavities present varying In length 
from a few inches to 3 ft and in diameter from A to 
a in even an approximate computation may have 
to be considerably revised, Its maximujn height as 


courtesy of the manager Mr 
been permitted to pay several 
investigation and photography 
In section the pit shows 


now standing is 5 ft 7 in maximum thickness 1 ft 
11 m and its maximum width 5 ft 7 m 
There are several interesting details which, might 
occupy too much space to describe here but pe rh aps 
I may be permitted to refer to the cruciform suxfaoe* 
feature conspicuous in the p hotogr ap h of the surface 
which was uppermost when the block was »*» situ It 
is due to the met that two of the long tubular cavities 
cross each other m the heart of the stone this being 
rendered viable through the erosive action of falling 
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water at some time or another forming a basin 
shaped depression 4 ft in diameter and 7 in deep 
which has exposed the internal structure There is 
little doubt but that the tubular cavities have also 
been considerably enlarged and modified by the action 
of running water A few striatums on one of the 
faces strengthen the assumption of its association 
with ice action The rock is of the usual type — a 
very hard siliceous sandstone white within and 
stained externally by contact with ferruginous water 
C Caros Wilson 

October lo 


Dr Kammerer s CHona Experiments 

In Nature of May 12 p 639 Dr Kammerer 
wrote Not content with anv of the previous expen 
ments [made by himself on the inhentance of acquired 
charactersi I earned out before 1914 what may 
really be an expsnmentum cruets and Dr Kammerer 
states that when the siphons of Cuma mUstmalts are 
cut off they regenerate longer thin they previously 
were repeated amputations giving very long tubes 
and that the offspring of these individuals have 
siphons longer than usual 

I repeated these amputation experiments between 

J une and September Iasi at the Roecofi Biological 
tation The oral siphon was removed from 102 
Cuma tntesttnahs which were growing attached to 
the walls of the tanks The animals varied in length 
from o 9 to 4 8 cm As controls 235 unoperated 
individuals were kept under observation In none 
of the operated animals was there any further growth 
of tiie siphons after the original length had been 
re attained 

One operation was performed on 59 individuals 
two on 35 *ad three on 8 The time necessary for 

S 2 
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the re attainment of the original siphon length 
depended on the level at which the cat had been 
made it vaned from 14 to 44 days with an average 
of 27 days The animals operated upon once were 
kept under observation from 22 to 61 days after the 
original Siphon length had been re attained the 
average period bang 42 days those operated twice 
for an average of 34 days and those three times for 
27 days after the last re attainment of the original 
siphon length In none of the operated animals did 
any further growth of the siphons take place after 
the original dimensions had been reached 
After this negative result of the preliminary expen 
ment it qeemed useless to try Dr Kammerer s further 
operation of removing the gonads from the animals 
with re grown siphons allowing other gonads to 
regenerate and then breeding a second generation 
In 1913 it was shown at Naples that abnormally 
long siphons of Ciona intestmaJis can be grown by 
keeping the animals in suspensions of abundant food 
(Btol Centrbl 1914 vol 34 p 429) Were this the 
reason for the long siphons of Dr Kammerer s 
operated Ctona it should have been clear from 
controls of unoperated animals kept m the same 
water 

A full account of the work at Roscoff will shortly 
be published in the Journal of Genetics 

H Munro Fox 

Zoological Department Cambridge 
October 16 


Selective Interruption of Molecular Movements 
I was somewhat surprised to see that in spite of 
Mr Atkinson s letter Mr Ian-bourne m Nature of 
July 21 still endeavours to mam tain his view that the 
relative gas pressure m two communicating vessels 
at equal temperature depends upon the shape of the 
channel joining- them provided the pressure is suffi 
ciently low The proper method of treating the 
question which of course does not lead to such an 
extraordinary result may be found in any text 
book on the kinetic theory and it might have been 
expected that Mi Tairboume before claiming to 
prove a paradox of this Bort would indicate m what 
way the usual treatment is wrong Instead of doing 
so he adopts a curious treatment of his own in which 
he shows that in certain circumstances more paths 
lead into one vessel than into the other without con 
sidenng that the number of molecules which enter 
either vessel m umt time depends not only upon the 
number of such paths but also upon their length 
When this is taken into account the usual result is 
obtained namely that the pressure m the two vessels 
is equal whatever the shape of the channel between 
them F A Lindemann 

Clarendon Laboratory Oxford 
October 13 


Effects of AnsMtbetics on Plants 
Anaesthetics are known to cause alterations in 
the permeability of cells to the 10ns of various salts 
It can be shown directly by using the corolla of 
Ipomcea I earn that the permeability of plant cells 
to carbon dioxide is also altered by anaesthetics 
The corolla consists of two layers of cells only with 
thm cuticfc no intercellular spaces no stomata The 
oell sap contains an anthocyamn which indicates 
P H (thu# avoiding complications due to an added 
indicator)-. The buds are pink (Ph 6) changing to 
full blue (Pb 78) « the flower opens in 30 40 

B uteeJ? The blue changes through violet to pink 
fhe flower withers (6 8 hours) Portions of the 
1 corolla floited on water saturated with carbon 
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dioxide rapidly turn pink tins change ss reversible 
on removing to plain water 
If discs cut from the corolla are first treated with 
aqueous solutions (0 04M o iM] of chlor of orm or 
ether and then with a saturated solution of carbon 
dioxide (P R 3) a time curve can be constructed 
showing the changes in permeability to oar bon 
dioxide induced by varying exposures to the antes 
thetics 

The first effect is a marked decrease (often as much 
as 30 per cent ) in the rate of penetration of carbon 
dioxide into the cell the decrease lasting 10-13 
minutes the rate then increases rapidly reaching 
200 percent m 40 minutes and continuing to increase 
After ao 50 minutes exposure to the anesthetics the 
tissue becomes irresponsive 

In order to reach the cell sap the carbon dioxide 
most pass through (1) the cell wall (2) the protoplasm 
lining the cell wall The fact that the cells of the 
disc change colour simultaneously shows that the 
carbon dioxide passes freely through the wall On 
the other hand hydrochloric sulphuric and acetic 
acids of the same Ph as the carbonic (P H 5) penetrate 
only from the cut edges of the discs inwards and not 
over the whole area The addition of ether or chloro 
form to these acids has a similar effect on their rate 
of penetration into the cell as on carbonic acid It 
is therefore concluded that ether and chloroform alter 
the permeability of the plant cell to carbon dioxide by 
their action on the protoplasm and not on the cell wall 
These alterations in permeability to carbon dioxide 
may affect the apparent rate of respiration (measured 
as carbon dioxide outpnt) under anaesthetics and 
a suitable correction may require to be made in such 
experiments E Philip Smith 

46 Murrayfield Avenue Fdinburgh 
October 13 


Stereoisomerism among Derivative* of Diphenyl 
The references to Dewars formula for benzene 
which are made in the letters of Dr Turner and Dr 
Kenner in Nature of September 22 and October 13 
(PP 439 and 539) raise a point of some importance 
m regard to the use of symbols in chemistry Sir 
William Bragg s work has revealed the fact that the 
length of the carbon to carbon bond is remarkably 
constant at about 1 5 A U Dr Turner however 
following the common convention represents the 
para linkage m his formula for diphenyl by a bond 
which is perhaps twice as long as those joining 
adjacent atoms in the ring It is of course possible 
to maintain the normal length of the bond by dis 
torting the benzene hexagon into a quadrilateral thus 
H 

HC — C — CH 

HC — i — CH 
H 

but there is I believe no indication whatever of any 
such extreme distortion in Braggs work on the 
X ray analysis of crystals of aromatic compounds 
This difficulty would not arise if the para linkage were 
regarded as indicating only the existence of free 
affinities on the 1 and 4 carbon atoms or of an 
electrovalency between them but so long as this 
link is treated as a real bond there does not seem to 
be any justification for stretching it to an abnormal 
length although this is clearly necessary in order to 
preserve the very well founded idea that the benzene- 
nng is fundamentally hexagonal in form 

T M Lowry 

The University Cambridge 
October 18 
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The Ongm of Optical Spectra. 


A MONG the many remarkable communications 
made this year to Section A (Mathematics and 
Physics) of the British Association, which, grouped 
together, ’will probably mark it off as an outstanding 
meeting, the address by the sectional president, Prof 
McLennan, on the ongm of spectra, was not the least 
interesting From among the many subjects he 
gurveyed it may be of interest to select some, and to 
try to give a not too technical account of these, show 
mg the sort of progress that is now being made under 
the stimulus of Prof Bohr’s theory 
We agree now that all spectra are emitted by 
atoms or molecules during the process of return to 
their normal state after a more or less violent dis 
turban ce, and that any particular spectrum is emitted 
only by a particular atom or molecule after a suitable 
disturbance We agree too (partly for theoretical, 
partly for experimental reasons) that spectra can be 
divided into two distinct types— -line spectra or senes 
spectra and band spectra or many line spectra — which 
have their ongm m the reconstruction of atoms and 
molecules respectively It is with recent advances 
in the more advanced and more important study of 
these atomic or line or senes spectra, emitted during 
the reconstruction of atoms, that the president dealt, 
and with these only shall we be concerned here 
Physicists will agree that an atom consists of a very 
small massive nucleus of positive electnc charge Z 
units the unit being the charge on the electron sur 
rounded by a planetary system of Z electrons These 
move, when undisturbed, as a conservative system in 
a set of orbits which must have a definite structure, 
controlled by laws of which we are not yet masters 
to which however the present quantum theory gives 
the most complete expression yet achieved The 
number Z is called the atomic number of the atom, 
and specifies its place in the penodic table and all its 
physical and chemical properties We can agree 
further that the orbits of the Z electrons are not all 
essentially different They can be classified in groups, 
orbits of which are characterised by the same values 
of certain integers (three to each orbit) commonly 
called quantum numbers 

Ther$ are a variety of disturbances to which such 
an atom can be subjected By suitable means supply 
mg sufficient energy we can shift one or more of its 
electrons from their normal orbits, either right out of 
the atom, or into other possible orbits characterised 
by different quantum numbers In the subsequent 
reconstruction the atom will emit a spectrum of sharp 
lines of definite frequencies characteristic of itself 
and the particular disturbance it has suffered Each 
separate line is emitted during the return of an electron 
from one particular permissible orbit to another of 
less energy, and its frequency is related to these orbital 
energies by the most fundamental equation of the 
quantum theory E.-E.-At' After the partial 
removal of a particular electron we merely get part 
of the spectrum corresponding to complete removal 
of the same electron We can therefore, speaking 
generally, classify the complete line spectrum of a 
given atom into a number of separate spectra, each 
of which is associated with the recapture ef pat electron 
NO 3818, VOL. 1 1 2] 


by an atom after the removal of any specified set of 
its original Z electrons Classified thus, an atom’s 
spectra will divide into two well marked types — those 
in which one or more of its deeper lying electrons 
have been removed and those m which the electrons 
removed whatever their number, are entirely those 
most lightly bound In. the first type we can and do 
find internal reorganisations taking place before a 
new electron is captured These are the X ray spectra, 
with which we are not here concerned In the 
second type no such reconstruction can occur, except 
while the new electron is bong brought in These 
spectra, which theoretically must all be of the same 
general senes type, are called the optical spectra of the 
atom 

The typical optical spectrum (the so called arc 
spectrum) of an atom is agreed to be that which is 
emitted during the return of the last (Zth) electron 
to an atom m which the rest of the system is m its 
normal state When such a spectrum is fully analysed 
it is found that the lines can be arranged in senes 
which display a certain fundamental constant R, 
Rydberg s constant The value of this constant and 
its perpetual occurrence in all arc spectra is (as is well 
known) properly predicted by the theory But this 
is not all If we call the ordinary arc spectrum Z(I) 
and its Rydberg’s constant R the theory we have 
outlined predicts Z optical spectra m all, of which the 
Qth spectrum Z(Q) with constant Q*R, will be emitted 
by the atom with its first (Z-Q) electrons m their 
proper orbits as it catches its (Z-Q+ i)th electron 
The characteristic frequencies of these spectra will, 
of course, get higher and higher as Q increases, and for 
the later optical ’ spectra of a heavy element will 
he in the X ray region It is not the frequency range 
but the type of spectrum which remains characteristic- 
ally optical 

The predicted second optical spectra Z(II), with 
Rydberg constant 4R, have been known for some years 
for a number of elements, under the general name of 
spark spectra , until recently we have had no expen- 
mental confirmation for values of Q greater than 3 
In the last year there has been a great advance, for 
the third optical spectrum of aluminium with constant 
9R has been obtained by Prof Paschen and the fourth 
and parts of the third optical spectra of silicon with 
constants 16R and 9R respectively by Prof Fowler 
These spectra are known by the very convenient 
notation of AIIII, Si IV and SiIII It will be seen 
that the spectra SiIV, Alin, Mgll and Nal are all 
concerned with the capture of the eleventh electron 
by an atom (of varying Z) which has already bound 
its first ten electrons in their permanent orbits These 
four spectra should be and are of the greatest similarity 
in their finer details Tbeir further detailed compara- 
tive study should be fruitful 

Prof McLennan also pointed ont that this successful 
study should throw light on the various optical spectra 
of the analogous senes of dements, lithium, beryllium, 
boron, and carbon In this difficult and very important 
region little progress has hitherto been made, but Prof 
McLennan seemed hopeful that, with the theoretical 
and comparative guides now available, a renewed 
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attack would be successful in completing and classify- I 
mg these spectra j 

These are the broad outlines , let us now turn to 
finer details It is well known that the theory, though 
it gives us general information about all optical spectra, 
so far can only predict in all its finer details the spectrum 
due to the binding of the first electron The only 
spectra of this type yet experimentally realised are 
what we may now call HI and Hell, that is, the 
spectrum of atomic hydrogen of which the most con- 
spicuous feature is the well known Balmer Senes, 
and the spectrum of ionised helium Now the pre 
dictions of the theory not only give the exact position 
of each line, but, as is well known, also assign to each 
line a definite complex structure Under very high 
dispersion and first class conditions this structure can 
be observed In the case of Hell, where the separa 
turns are greater and the conditions less severe, the 
confirmation of the theory was completed some 
years ago by the photographs of Prof Paschen and 
others Until recently, however, the similar more 
difficult experiments for the Balmer Senes have been 
inconclusive and discordant For this senes the 
theory demands that each line should split into two 
close lines of the same frequency difference, which 
should themselves have a still finer detailed structure 
Into this we need not enter beyond saying that this 
ultimate structure should slightly reduce the apparent 
separation of the lines of longest wave length, parti 
cularly H« Now the last lacuna has been filled by a 
brilliant piece of work in Prof McLennan’s laboratory, 
for good photographs have been obtained showing 
clearly the mam separations of the five lmes of longest 
wave length The agreement with the theory is com 
plete To illustrate the fineness of the detail it may 
be mentioned for example that for the fourth line Hi, 
wave length 4101 73 x 10 * cm , the theoretical mam 
separation is only 6 1 x 10 “cm 
It has been known for some time that the energy 
required to remove one electron from neutral helium 
was (in the usual terminology) about 35 volts We 
thus express the energy acquired by an electron m 
falling freely through such a potential difference 
Thus expressed the energy required to remove the 
most lightly bound electron is known as the ionisation 
potential Until recently the known part of the 
spectrum He I made no allowance for a normal atom 
m which the electrons were so firmly held It ap- 
peared that these ought to be a senes of lmes in the 
far ultra violet not hitherto observed, associated with 
the reconstruction of the normal atom Four such 
lmes have now been observed by Lyman The wave 
lengths are very short, from 500 to 600 x 10 • cm , 
and indicate an ionisation potential of 34 5 volts, 
in good agreement with direct observation Our ex- 
perimental knowledge of Hel is thus properly rounded 
off Much valuable work on the theory of this spectrum 
has also been completed, but the results are negative 
It is now certain that none of the models so far pro- 
posed possess the proper permissible orbits, computed 
according to the rules of the present quantum theory, 
to account for the spectrum Hel and the ionisation 
potential It is an advance to be sure of this The 
interaction of the two electrons m helium (and a 
fortiori the Z electrons in the general atom) mutt be 
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even more subtle, and the driatltd theory of their orbits 
must he even deeper, than has been hoped hitherto 

Recent work has shown the very great value of the 
study of the absorption spectra of atomic vapours m 
the coldest state m which they can be proc ur ed at 
reasonable densities Such vapours, as is well known, 
absorb selectively a number of sharp lines which are 
a selection of the lmes of the first optical (emission) 
spectrum But since the atoms of the vapour must 
m general be in their normal state, only those lmes 
can appear which belong to atomic reconstructions 
ending in this normal state We can thus select 
from the whole mass of lines just those associated 
with one particular state of the atom, and that the 
most important In this way certain difficulties have 
been cleared up m connexion with the spectrum A1 1 
and its analogues It had been believed that the 
normal orbit of the most lightly bound electron was 
of the same type for all atoms— that is, specified by 
a certain value (unity) of one of its quantum numbers 
This is the theoretical interpretation of the empirical 
belief that the absorption spectrum would always 
consist of the same type of senes But the known 
facts about this group of spectra did not fit in with 
this belief, and it is now definitely established by the 
study of absorption spectra that this belief is false 
The normal orbit m question may have at any rate 
one or two for the value of this quantum number, 
and has the value two for aluminium and its analogues 
Thanks to this we now know that our account of these 
spectra is reasonably complete The study of absorp- 
tion spectra will doubtless prove of great value m 
disentangling the difficult spectra of the lead tin 
group A good start has recently been made in their 
classification 

Let us with Prof McLennan conclude by referring 
to the effect of an applied magnetic field on the atomic 
orbits, with which is bound up the question of the 
way m which the atom orientates itself in space under 
such an influence The effect on the spectrum is 
known as the Zeeman effect, and its study is proving 
of the utmost importance to the theory of atomic 
structure It is here that we shall probably win the 
next advance We can scarcely expound these ques- 
tions shortly and cannot enter into details here But 
it may be said that the proper classification of the 
empirical facts, largely the work of Prof Lande, seems 
already fairly complete, said that their theoretical 
interpretation has been begun on a sure basis We 
must not, however, omit to mention the cognate 
beautiful experiment of Stem and Gerlach, which 
consists m directing atoms of silver of known velocity 
through a strong non uniform magnetic field If the 
atom possesses a magnetic moment it must be deflected, 
unless its axis is always perpendicular to the field 
Such deflexions were observed, and appear to prove, 
simply and directly, that the normal free atom of silver 
possesses a definite magnetic moment and always 
sets itself with its magnetic axis parallel or anti parallel 
to the field Experiments such as these are of the 
greatest importance They admit of unambiguous 
interpretations and provide the necessary strong pomts 
from which the attack on the complicated Zeeman 
effect and related phenomena can be securely launched 
R H Fowun 
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Symbiosis m ^Animals and Plants . 1 

By Dr Gsokoe H F Nutt all, F R S , Quick Professor and Director of the Molteno Institute 
for Research in Parasitology, University of Cambridge 


I Symbiosis in Plants. 

(x) Lichens 

P is well known to botanists that the vegetative 
body (thallus) of lichen plants consists of two 
distinct organisms, a fungus and an alga ( gonidia ' ) 
Schwendener (1867-69) Maided the fungus as living 
porasitically upon the alga, a view which gained 
support from subsequent researches, especially those 
of Bonnier (1886-9), wherein synthetic cultures were 
obtained by bringing together (a) various algse and 
(A) fungus spores isolated from cultures of fungi forming 
the one component of certain lichens 
The long and apparently healthy life of the associated 
fungi and algae led de Bary (1879) to define the con 
dition as one of symbiosis, the term denoting a condition 
of conjoint life that is more or less beneficial to the 
associated organisms or symbionts * 

Investigation has shown that the relation or balance 
between the associated organisms vanes m different 
lichens, m some the partners inflict no injury upon 
each other , m some, occasional parasitism of the fungus 
upon the alga is observable Elenkin (1903-6) and 
Danilov (1910) take it as proved that lichens owe their 
origin to parasitism, the fungus either preying upon 
the alga or living as an “ endosaprophyte upon the 
algse that die 

Therefore we may find m lichens the condition of 
true symbiosis on one hand, ranging to demonstrable 
parasitism on the other, and, conversely to what has 
been described above, examples are known wherein 
algse are psuasitic on fungi (Beijermck, 1890) 

The nutrition of algse m lichens is similar to that of 
other chlorophyllaceous plants, the most important 
work on the subject being that associated with the 
names of Beijennck (1890) and Artan (190a) The 

S ;se associated with fungi m lichens are placed 
vantageously in respect to nitrogen supply The 
important researches of Chodat (1913) have demon 
strated that cultivated gonidia develop four times as 
well when supplied with glycocoll or peptone in place 
of potassium nitrate 

The gonidia lead a more or less saprophytic life m 
that they obtain from the fungus hyphse both organic 
nitrogen and carbon m the form of glucose or galactose 
The nutrition of fungi m lichens depends partly upon 
parasitism, when they invade the gonidia, and partly 
upon saprophytisra, when they utilise dead gonidia 
(Chodat) M and Mme Moreau (1931) regard the 
fungal portion as a gall-structure arising from the 
action of the associated alga The lichen, according 
to this view, is to be regarded as a fungus that has been 
attacked by a chronic diseasa which has become 
generalised and necessary for the subsistence of the 
host-fungus 
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(3) Root-nodules 

A well known example of symbiosis is afforded by 
the presence of the bacteroids in the nodules of 
Leguminosse, the micro organisms being capable of 
fixing atmospheric nitrogen and thereby rendering 
nitrogen available for assimilation by the plant 
Nodules on the roots of the alder are attributed to the 
presence therein of Streptothnces, and comparable 
nodules occur m Eleagnacese The nodules on the 
leaves of Rubiacese and tropical Myrsinacete are also 
regarded as due to bacterial symbionts 

(3) The Significance of Mycorhua in Relation to 
Various Plants 

The roots of most perennial and arborescent plants 
are invaded by the mycelium of fungi known as 
Mycorhiza, and according to hypothesis we are here 
dealing with symbiotic life Frank distinguishes two 
forms of Mycorhiza (1) the ectotrophic, which surround 
the root externally (found especially about the roots of 
forest trees), and (3) the endotrophic, which penetrate 
deeply into the root tissue and its cells The fungus 
utilises the reserve substances stored m the cell The 
intracellular mycelial mass after a time undergoes 
degeneration, is digested by the host, and the host-cell 
resumes its normal life Further details regarding 
these fungi will be found in the paper of Gallaud (1904) 

Mycorhisa in Orchids —The first to note the presence 
and to attempt to cultivate the fungus mycelium in 
the roots of orchids was Reis seek (1846), and m 1881 
Kamienski advanced the hypothesis that the association 
was one of symbiosis Wahrlich (1889) subsequently 
found symbionts in all species of orchids he examined, 
about 500 m number, thereby showing that their 
distribution is generalised It is to the researches of 
Noel Bernard (1903 onward), however, that we are 
actually indebted for the complete demonstration of the 
true relation existing between orchids and Mycorhiza, 
based as it is upon physiological studies 

The essential discovery of Bernard was that orchid 
seeds do not germinate in the absence of fungi belonging 
to the genus Rhizoctoma Each species of orchid, 
according to the subsequent researches of Burgeff 
(1909), possesses a special species, variety, or race of 
fungus that is particularly adapted to it— he dis- 
tinguishes fifteen species of fungus The fungus 
mycelium, having attained the parenchyma cells, 
develops into characteristic filamentous masses recalling 
the appearance seen m bacterial agglutination After 
a time, the development of the fungus is arrested by 
the deeper parenchyma cells of the seeds These 
digest the mycelium, but the cell continues to harbour 
remains of the fungus (“ corps de d6g6n6rescence ”) 
which occur abundantly in the tissues of orchids 
The seed now proceeds to sprout, giving nse to a small 
tubercle, which at a later period produces leaves and 
roots The cultivation of Rhizoctoma of various 
species was earned out successfully by Bernard, the 
cultures being used to reproduce germination in orchids 
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The relation between the fungi and orchids vanes 
m different groups of these plants In some cases 
symbiosis is intermittent, in others continuous In 
Neottia mdus-avts the symbiotic condition is mam tamed 
throughout the life-cycle of the orchid, the fungus 
being found in the roots, rhizome, and even m the 
flowers and seeds, and it is transmitted hereditarily 

The Origin of Tubers in Various Plants —The occur- 
rence of endotrophic Mycorhiza m the roots of species 
of Solanum has been recorded by various observers 
Expenmenting with the potato, Molliard (1907, 1930) 
found that tubers were not formed m aseptic cultures 
Magrou (1921) placed potato seeds in a poor soil and 
close to S dulca mara, which always contains fungi, 
and found that only when the fungus invaded the 
potato plant were tubers formed 

Magrou also investigated tubensation m Orobus 
tuberosus (Leguminosae) and in Mercunalis perenms 
(Euphorbiaces), and from his collective studies con- 
cludes that — 

(1) When the potato plant and Orobus are raised 
from seed the establishment of symbiosis leads to 
tubensation of the sprouts at the base of the stem , 
tubers are not formed in the absence of symbionts 
(2) Owing to developmental differences between the 
two plants, symbiosis in the potato plant is inter 
mittent, whilst m Orobus it is continuous (3) It 
follows that these plants may develop m two ways 
(a) when they harbour symbionts they produce 
perennial organs , ( b ) without symbionts they are 
devoid of perennial organs (4) It is the rule for wild 
perennials to harbour symbionts, as Bernard has 
stated, whilst annuals are devoid of symbionts , three 
species of annuals ( Solanum nigrum, Orobus ccectneus, 
and Mercunalis annua) may be penetrated by endo 
phytes, hut they quickly digest the intruders (5) 
These observations confirm and supplement the view 
held by Bernard that tubensation is due to the 
association of fungi with plants 

Mycorhiza in Encacece, Club -mosses and Ferns — 
Rayner (1915-16) finds that Mycorhiza are constantly 
present in heathers He isolated Mycorhiza (of the 
genus Phoma) from Calluna vulgaris, m which the 
fungus is widely distnbuted, being found in the roots, 
branches and even m the carpels, so that it occurs 
within the npe fruit and seed tegument Calluna 
seeds, when grown aseptically, give nse to poor little 
plants devoid of roots, but, under like conditions, m 
contact with Phoma the plants develop normally and 
form many roots 

In Lycopodiaccse (Club mosses) and Ophioglossacea 
(Ferns), accord mg to Bernard, the perennial prothallus 
is infested, and the spores whence the plants emanate 
will not germinate except (as with orchid seeds) with 
the help of fungi 

The foregoing emphasises the significance of symbiosis 
in the vegetable kingdom I will close by mentioning 
the theoretical deduction of Bernard that vascular 
plants owe their origin m the past to the adaptation of 
certain mosses to symbiotic life with fungi 

II Symbiosis in Animals 
(1) Alga as Symbionts 

Animals of widely separated groups characterised 
by their green colour have long been known Already 
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in 1849, von Siebold attributed the colour of Hydra 
vtndis to chlorophyll, which, for a period, was regarded 
as an animal product In 1876, G6sa Entz concluded 
that the chlorophyll is contained m vegetable cells 
living as parasites or commensals within the animals , 
these cells were aptly named toochlotella by Brandt 
(1881), whilst cells distinguished by their yellow colour 
were subsequently called tooxantheUa, the latter 
having been first described by Cienkovsky (1871) as 
present m Radiolana Zoochlorella occur mainly in 
fresh water animals , zooxanthella mainly m marine 
animals , the symbionts, measuring 3-10 microns m 
size, being found in many Protozoa, Sponges, Ccelenter- 
ates, Ctenophores, Turbellana, Rotifers, Bryozoa, 
Annelids, and Molluscs 

Physiological studies upon the relations between 
animals and symbiotic algse have yielded interesting 
results m Protozoa, Coelenterates, and Turbellana 

Symbiotic alge are not usually transmitted heredi- 
tarily, each host generation being usually infected afresh 
by algse Where Protozoa multiply by division the 
algse pass directly to succeeding generations Hereditary 
transmission occurs m hosts that undergo sexual 
multiplication (as in Hydra vtndis) From the circum- 
stance that m most cases symbiotic algse are not 
transmitted hereditarily, wc may explain the occasional 
occurrence of alga free individuals in a species usually 
harbouring the symbionts 

Studies conducted on Turbellana are of special 
interest The best known example of symbiosis m 
Turbellana is found m Convoluta roscoffensts a species 
that has been well studied by Kcchlc and Gamble 
(1903-7) Its larvae are colourless, and infection 
occurs after hatching The cocoon, on the day follow- 
ing its deposition, is already invaded by algse 

In Vortex vtndis symbiosis is not necessary, in 
Convoluta it is necessary for both partners Mature 
Convoluta are never found devoid of algae in Nature. 
The young larva can only feed itself for a week , as it 
grows older it becomes infected progressively with 
algae There are four periods m the life of Convoluta, 
wherein the animal lives at the expense (1) of formed 
substances, (2) of these and alga products, (3) of alga- 
products only, and finally (4) of the algae themselves 
This constitutes a true evolution m a species from a 
free existence, depending only on outside sources of 
food supply to a symbiotic mode of life, and lastly one 
merging into parasitism 

(2) Symbiosis in Insects 

Among insects we find a whole senes of progressive 
adaptations toward on association with micro organisms 
of different categones 

Group I — The utilisation by insects of micro- 
organisms cultivated by them outside their bodies To 
quote three examples (1) The larvae of the beetle 
Xyloteres hneatus (Bostnchidae) form gallenes m thje 
wood of pines in which the fungus Ambrosia is cultivated 
by the larva for food The beetle is incapable of 
digesting cellulose fa) Termes pemen of Madagascar 
builds chambers and gallenes The termites collect 
dead wood, chew it up finely, swallow it, the wood 
passing unaffected through their intestine and out 
m the form of small spherical masses (o 5 mm ) which 
are cemented together as porous cakes Fungi which 
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develop upon the calces serve as food for the termites 
Ants belonging to the genus Atta cultivate fungi 
queen, when about to found a new colony, carrying 
away a small ball of fungus wherewith to start a fresh 
culture m the new habitat 

Group II —Symbiotic organisms developing in the 
lumen of the intestine and tts adnexa As examples may 
be cited the bacteria occurring in the intestines of fly 
larvie (Musca, Calhphora, etc ), which aid the larva to 
digest meat , the bacteria associated with the olive fly 
( Daeus idea), the Trychonymphids of xylophagous 
Termites ( Leucotermes luctfugus) 

Group III— Intestinal symbionts situated in the 
epithelial cells of the digestive apparatus In Anobtum 
pamceum, a small beetle commonly occurring in flour 
a part of its mid-gut contains cells filled with symbiotic 
yeasts undergoing multiplication The symbionts are 
acquired by the larva on hatching, being eliminated 
by the female beetle 

Group IV — Intracellular symbionts of deep tissues 
This group of symbionts is most frequently found in 
insects, but their nature was not disclosed until retent 
years Thus an organ, constantly present close to the 
ovary in Aphis, the ‘ pseudovitellus,' is now known 
to contain symbionts, for in 1910 Pierantom and 
5 ul$ independently demonstrated that certain ultra 
cellular inclusions were yeasts the evolution of which 
they followed Their results have been confirmed by 
various authors, especially by Buihner, to whose 
collective work on the subject most of our information 
regarding this class of symbionts is due 

Among the symbionts of deep tissues in insects are 
found a whole senes of specialisations among the host 
elements harbouring the symbionts In Lecannnsc 
yeasts are distnbuted throughout the body (penvisceral 
fluid, cells of fat body) , the fat body cells may be 
regarded here as facultative Mycetocytes In Orthezia 
symbiotic bacteria occur in certain fat cells In 
Cicadas, yeasts occur in fat cells which continue to 
accumulate fat, glycogen, and urates In Blattids, 
symbiotic bacteria are found in special cells forming 
well -differentiated Mycetocytes These also occur 
about the digestive tract of Pedicuhdse (Hematopinus) 
and certain ants (Camponotus) Mycetocytes may 
agglomerate to form true organs termed Mvcetomas, 
the component mycetocytes containing either yeasts 
or bacteria as symbionts, as in Aphids, Chermids, and 
Aleurodids In Pediculus and Phthirus, parasitic on 
man, the mycetoma is disc-shaped and lies centrally 
as a distinct milk-white structure upon and indenting 
the mid-gut 

The mode of transmission of intracellular symbionts 
of insects from generation to generation may take place 
m different ways as defined by Buchner (1921, somewhat 
modified) I The larva of each generation infects 
itself through the mouth (Anobude) II Infection 
takes place hereditarily through the egg III Em- 
bryonal infection as in parthenogenetic Aphids 

As already indicated, the symbionts may be yeasts, 
saocharomycetes, bacteria, or even nitrobacteria 
Their entrance into the cells and their presence therein 
even m lam numbers does not in many cases prevent 
multiplication of the invaded cells or affect their 
mitosis 

We know little regarding the part {flayed by symbionts 
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in insects , our information relates almost exclusively 
to their morphology, mode of multiplication, and entry 
into the host during its development There are no 
indications that the symbionts are injurious or patho- 
genic We may well ask ourselves what are the 
reciprocal advantages of this association, but this is a 
question that it is impossible to answer m view of 
our ignorance of physiological and biochemical processes 
in insects 

(3) Micro-organisms tn Relation to Luminescence 
tn Animals 

A fairly large number of organisms are known which 
have the faculty of emitting light They are found 
among bacteria, fungi, protozoa, ccelenterates echrno- 
derms, worms, molluscs, Crustacea, msecta tunicata, 
and fish As a rule, luminescence in animals depends 
upon the action of luciferasc on lucifenn but recently 
a number of cases have become known wherein light 
production has been traced to micro-organism 1 ! and it 
is with these cases that we shall deal 
Luminescent pathogenic bacteria may invade the 
host, as described by Giard and Billet (1889-90) for 
the small marine amphipod, Talitrus 
Luminescent symbiotic bactena are present m 
luminescent organs of certain msects, cephalopoda, 
tumcates and fishes — * 

Insects Pierantom (1914) found them in glow- 
worms (Lampyrus) the luminescent cells being crowded 
with minute bodies having bactena like staining 
reactions these bodies being also present m the beetle’s 
egg which is luminous 

Cephalopods We owe to Pierantom (1917-20) and 
Buchner the discovery that luminescence in certain 
Cephalopods is due to light producing bactenal 
symbionts living m special organs of the host In 
Loligo the luminous organs, known as ‘ accessory 
mdamentary glands,” consist of epithelial tubes 
surrounded by connective tissue In cuttle fish (Sepiola 
and Rondeletia) the organs are more complicated, the 
glands being backed by a reflector and provided out- 
wardly with a lens serving for the projection of the 
light rays generated by the symbionts within the 
tubes The symbionts are transmitted hereditarily 
when the Cephalopods lay their eggs The sj mbionts 
of Loligo and Sepiola have been cultivated 
Tunicata In Pyrosomidtr each individual in the 
colony possesses two luminescent organs, in which 
Buchner (1914) demonstrated symbiotic fungi that are 
transmitted hereditarily 

Fish Of great interest are the researches ol Harvey 
(1922) upon light production by two speues of fish 
(Photohlepharon and Anomalops) Their luminescent 
organs are composed of a great number of sets of 
parallel gland tubes Luminous material fills the lumen 
of the tubes and consists of an emulsion containing 
many granules and rods , the latter move about with 
a corkscrew-like motion, and are undoubtedly bactena 
The luminosity of the organ is due to these symbiotic 
bactena 

In concluding this section dealing with light pro- 
duction by animal* it may be repeated that we have 
to distinguish between (a) luminescence due to symbiotic 
organisms, such luminescence being continuous in the 
presence of oxygen as m cultures of luminous bactena 
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(of which some thirty species are known) and (b) that 
due to animal cell products known as luofenn and 
luciferase which are secreted and expelled at tnUroals 
m response to a stimulus from two lands of gland cells 
the secretions when mixed producing light 
Portier s Hypothesis 

The numerous cases in which symbiosis occurs m 
Nature have naturally led some biologists to ask if 
symbiosis is not a phenomenon of general significance 
and perhaps essential in living organisms In this 
connexion reference must be made to the hypothesis 
advanced by Portier (1918) because it formulates 
extreme views On faulty premises he built up an 
hypothesis that may be likened to a house of cards 
He divides living organisms into two groups autotrophic 
(bacteria only) and heterotrophic (all plants and 
animals) according as they are provided or not with 
symbionts According to Portier the mitochondria 
that are present m all plant and animal cells are 
symbionts Space precludes further consideration of 
the subject here 

Conclusion 

The term symbiosis denotes a condition of 
conjoint life existing between different organisms that 
in a varying degree are benefited by the partnership 
• The term symbiont strictly speaking applies equally 
to the partners it has however come to be used also 
in a restricted sense as meaning the microscopic 
member or members of the partnership m contra 
distinction to the physically larger partners which are 
conveniently termed the hosts in conformity with 
parasitological isage 

rhe condition of hfe defined as symbiosis may be 
regarded as balancing between two extremes — complete 
immunity and deadly infective disease A condition of 
perfect symbiosis or balance is realised with comparative 
rarity because of the many difficulties of its establish 
ment in organisms that are either capable of living 
independently or are incapable of resisting the mvasion 
of organisms imperfectly adapted to communal life 
In these respects the conclusions of Bernard and 
Magrou m relation to plants apply equally to animals 
It is difficult to imagine that symbiosis originated other 
wise than through a preliminary stage of parasitism on 
the part of one or other of the associated organisms the 
conflict between them in the course of time ending m 
mutual adaptation It is mdeed probable that some 
supposed symbionts may prove to be parasites on 
further nvestigaUon 


In perfect symbiosis the associated organisms are 
completely adapted to a life m common In pa ra si t ism 
the degree of adaptation vanes greatly it may approach 
symbiotic conditions on one hand or range to vanish 
mg pomt on the other by leading to the death of 
the organism that is invaded by a highly pathogenic 
animal or vegetable disease agent There is no definite 
boundary between symbiosis and parasitism The 
factors governing immunity from symbionts or parasites 
are essentially the same 

No final conclusions can as yet be reached regard 
mg the function of symbionts in many invertebrate 
animals owing to our ignorance of the physiological 
processes m the associated organisms The investiga- 
tion of these problems is one fraught with difficulties, 
which we must hope will be surmounted 

New knowledge is continually being acquired and 
a glance into new and even recent publications shows 
that symbionts have been repeatedly seen and inter 
preted as mitochondria or chromidia Thus in Aphis 
the long known pseudovitellus has been shown to 
contain symbiotic yeasts by Pierantom and S11I9 
independently and almost simultaneously (1910) 
Buchner (1914) has demonstrated symbiotic lumimscent 
fungi m the previously well studied pyrosomes besides 
identifying (1931) as bacterial symbionts the mito 
chondna found by Strindberg (1913) m his work 
on tl e embryology of ants The increasing number 
of infective diseases of animals and plants more- 
over which have been traced especially m recent 
years to apparently ultramicroscopic organisms can 
not but suggest that there may exist ultramicroscopic 
symbionts 

From the foregoing summary of what is known 
to day of symbiosis we see that it is by no means 
so rare a phenomenon as was formerly supposed 
Symbiosis occurs frequently among animals and plants 
the symbionts (algae fungi bacteria) becoming m some 
cases permanent intracellular inhabitants of their 
hosts and at tames being transmitted from host to 
host hereditarily Among parasites non pathogenic 
and pathogenic we know of cases wherein hereditary 
transmission occurs from host to host 

It is evident that we are on the threshold of further 
discoveries and that a wide field of fruitful research 
is open to those who enter upon it In closing it seems 
but fitting to express the hope that British workers 
may take a more active part m the elucidation of the 
interesting biological problems that he before us in the 
study of symbiosis and the allied subject of parasiti s m 


Crete as a Stepping Stone of Early Culture some New Lights 1 

Sir Arthur Evans P R S 


nr HE unique geographical position of Crete lying 
-* almost midway between Europe Asia and 
Africa marked it as the pomt where the primitive 
culture of Furope was first affected by that of 
the older civilisations of Egypt and the East But 
geographically it belonged in late geological times to 
Anatolia being separated from Europe by the irruption 

Abddad from a lecture deHnred baton Section H (An hropoio*y) of 
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of an arm of the Miocene Sea which later became the 
AJgean Thus the fauna of Crete show nearer con 
nexions with Asia Minor as for example the Cretan 
wild goat and this affinity is still reflected m its 
Neolithic culture of which at Knossos in places we 
have a mean thickness of some 6} metres (33} feet) 
as compared with about 5J metres (19 feet) for the 
whole of the superincumbent strata 
The builders of the Great Palace had themselves 
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removed the earlier Mmoan or Port-Neolithic strata 
from the top of the original “ Tell “ to form the Central 
Court, and immediately below its pavement level 
some traces of nibble masonry appeared, my in- 
vestigate of which, m the summer of this year, 
resulted m the discovery of a complete bou« belonging 
— u its contents showed — to the latest Neolithic 
phase 

This has supplied a most valuable record of the final 
stage m the development of the original culture of the 
island, still preserving the impress of its fundamental 
relationship with the mainland to the East A female 
day idol of '* squatting ” type is in this respect very 
significant Still more important is a feature in the 
house plan itself, not traceable m any dwelling of the 
pure jfmoan Age that has hitherto come to light — the 
appearance, namely, of the fixed hearth The same 
arrangement conforms to the traditional Anatolian 
usage as illustrated, for example, by Troy and Smdjirh 
This arrangement, as we know, was also shared by the 
primitive house-plans of mainland Greece from Thessaly 
to the Morea, but in Mmoan Crete it was superseded 
by the use of movable hearths On the other hand, 
the * but and ben ” type of this Neolithic house with 
its side magazines itself survived in a religious con 
nexion, as may be seen from the similar plan pre 
sented by the little shrine or " Casa Santa ” of the 
Mmoan goddess set up on the neighbouring peak 
of Mt Juktas 

Whence then did the usage of the movable hearths 
reach Crete, which also entailed important modifications 
in structure? There are reasons for bringing this 
phenomenon into relation with a wave of southern 
influence which set in about the beginning of the 
earliest metal age m Crete, and to which was ultimately 
due the differentiation of the insular culture from that 
of the neighbouring yEgean region, and the rise of the 
brilliant Mmoan civilisation, which m turn impressed 
itself on mainland Greece A variety of evidence can 
be adduced indicating a very early intercourse between 
the Nile mouths ana Crete, going back even to the 
age before Menes, when we know that navigation 
was already well advanced among the Delta popu 
lation 

Remains of a senes of typical predynastac vases of 
porphyry and other materials have come to light on 
the site of Knossos, while imitative stone vessels tn 
vanegated materials of indigenous fabnc date back to 
mmdar models A class of Early Mmoan idols, either 
pointed or square below, claims a similar lmeage, and 
—as Prof Newberry has shown— the Mmoan 8 shaped 
shield is itself the outcome of that which formed part 
of the emblem of the Egypto-Libyan Delta goddess 
Neith A Mmoan goddess holding this shield seen at 
Mycenae seems to have been the prehistoric fore- 
runner of Athena, and something of the cult of the 
Delta goddess also survives m that of the Snake 
goddess of Knossos 

later influences of the same Egypto-Libyan class are 
traceable in certain Cretan bead-seals and amulets of 
the period succeeding the Vllth Dynasty So in- 
tensive was the ptedynastic connexion with Crete that 
it seems possible that, at the tune of Menes’ conquest, 
part of the older population had found a refuge m the 
island 


As no objects due to this intercourse have yet ap- 
peared m the Neolithic Strata of Crete, we incidentally 
obtain a termnus ad quern for the close of the Neolithic 
period m the island The date of the late predynastic 
epoch m Egypt cannot on any showing be brought 
down later than about 4000 b c 
From the earliest dynastic period in Egypt proofs 
of direct intercourse with Crete continually multiply , 
and fresh examples of this, m the shape of fragments of 
dionte bowls, including a remarkable specimen with 
ears inside the rim, from the site of Knossos, are now 
available Most of these vessels seem to date from 
the IVth and Vth Dynasties, from which we have 
the first monumental records of Egyptian sea-going 
fleets 

One remarkable outstanding phenomenon is that 
though copies of Egyptian prehistoric and early 
dynastic stone vessels occur elsewhere m Crete — 
notably of Vlth Dynasty ointment pots — the originals 
so far have been found only on the site of Knossos 
Knossos from about the dose of the Neolithic Age in 
Crete was thus becoming a staple of commerce with the 
Nile Valley 

The question thus arises. By what route did these pre- 
dynastic and protodynastic objects reach this site? 
In view of the prevailing northerly winds it does not 
seem probable that early navigators from or to Egypt 
coasted round the iron bound promontories of northern 
and eastern Crete 

Further discoveries made during the course of this year 
by me at Knossos and in the central region of the island 
throw a new light on this question On the southern 
slope of the site two parallel lines of massive foundations 
were unearthed— evidently forming part of & monu- 
mental approach to the Palace by a broad step way, 
starting from a platform on which had abutted a mam 
southern highway The remains of the paved way 
itself were brought out on the opposite side of the ravine, 
which had been crossed by means of a bndge , and 
explorations in the m tenor have now made dear the 
existence of a Mmoan road-line crossing the central 
region of the island Remains of this, with massive 
terrace walls below and above have been followed along 
the western steep of Mt Juktas in the direction of the 
important Mmoan station of Visala, and further south 
are traceable at intervals ascending and crossing the 
watershed — here about 1800 feet in devation — and 
thence headmg towards Phestos and the southern 
ports 

It is, therefore, probable that the Egyptian Hade 
was conducted by means of the direct sea passage to 
these ports and thence by this very anaent transit 
route to Knossos While endeavouring, however, to 
fix the exact site of the Mmoan havens, a disconoertmg 
phenomenon presented itself, which is of some geo- 
logical interest At Matala, the Roman harbour of 
Gortyna, the floors of rock-cut tombs of late Greek 
date lie nearly two metres beneath sea-level, implying 
a total subsidence of some four metres at least once 
the beginning of the Christian era Similar evidence 
comes out at the Mmoan port of Nirou Kham on the 
north coast, where there is actually a submarine 
quarry The subsidence, therefore, probably extends 
to the whole of central Crete, and is in strong contrast 
to tiie fact that at Phalasarna, m the extreme west 
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of the island, the Roman harbour has been raised from I teapot like vase of the same material, which has also 
S to s So metres above sea level been attributed to a ' Mycemean ” source The nearest 


The direct mantime intercourse between Egypt and 
Crete had also its reaction betimes on Egyptian art 
The spiraliform and curvilinear system that Crete itself 
seems to have received from the North ASgean, which 
affects Cretan ornament by the third Early Minoan 
Penod — c 3400-3100 b c — is taken on m Egypt at a 
somewhat later date, about the beginning of the Xllth 
Dynasty But the system thus unplanted in Egypt 
had m its turn an almost immediate reaction in Crete, 
and the spiraliform and other curvilinear patterns of 
the Middle Minoan Age often betray, by their combina- 
tions with sacred symbols and the lotus or papyrus, 
direct indebtedness to the scarab and ceiling patterns 
of Middle Kingdom Egypt From Crete m turn these 
Egypto Minoan forms passed at Mycene and else- 
where to continental Greece The most characteristic 
patterns on the grave stelse of the Mycenae — often 
cited as an evidence of northern influence — m fact, 
belong to this Egypto Minoan class 

In spite of the very ancient underlying community 
of Crete and Anatolia it is clear that the earlier wave 
of civilising influence come not from the East but from 
the Nile Valley Already m Early Minoan tunes this 
influence manifests itself in a great variety of ways, and 
nothing gives a better idea of the intimacy then sub 
sisting than the spread m the island at this early epoch 
of the Egyptian game of draughts By the beginning 
of the Age of Palaces about 3000 b c , however, we 
begin to have definite evidence of direct importation of 
objects and concomitant influences from the Syrian 
and Babylonian side Two cylinders — one from near 
Knossos— date from the Age of Hammurabi Hittite 
forms of signets also occur, and clay tablets of oriental 
type 

Two >ery interesting objects in the Roselle col 
lection at New York now make it possible to trace 
a characteristic class of Minoan libation vessels to a 
remote Sumerian source ascribed by Dr Hall to the 
time of Ur NinU, c 3000 b c These are a small hull 
and a bull s head of dionte hollowed out for the pouring 
of liquids much as the Cretan vessels of the same kind 
that first appear about the beginning of the Middle 
Minoan Age, a thousand years later Even the inlaid 
decoration of these shows a correspondence with that 
of Cretan steatite examples * Rhytons ” of this class 
occur also among Hittite remains and a kindred lion 
headed type was known m Syria It can scarcely be 
doubted that intermediate links may ultimately be 
established 

The function of Crete as a stepping-stone is curiously 
illustrated by the fact that perhaps the most artistic 
objtct found m the Myrente Shaft Graves was a silver 
bull s head rhyton of Minoan fabric while part of 
an alabaster example of the lions -head type, a 
replica of one from the Temple Treasury of the 
Palace of Knossos occurred at Delphi, confirming the 
tradition that connects its earliest cult with this 
Cretan site 

Among the contents of the remarkable tomb recently 
discovered on the site of Byblos, containing obsidian 
ointment pots with the cartouche of Amenemhat III , 
were not only a part of a silver bowl with spiraliform 
repoussl work of a Minoan kind, but also a spouted 
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parallel to this is a hitherto unpublished blue faience 
vase from the treasury of the Central Sanctuary at 
Knossos, but the indebtedness here is probably the other 
way, since similar forms m clay, as is shown from the 
contents of Hittite tombs, were at home in North 
Syria 

Together with these oriental connexions the re- 
ciprocal intercourse between Egypt and Crete con- 
tinued to operate on either side, and a curious parallel 
to the history of the animal rhytons is presented by 
another senes to which an ostnch egg forms the starting 

E oint The Egyptian prototype is actually supplied 
y a vessel found by Prof Garstang m an early Middle 
Kingdom tomb at Abydos and now in the Brussels 
Museum, where a mouthpiece of translucent blue 
marble is fitted to an ostnch egg recipient It is 
scarcely necessary to mention here the discovery of 
imported polychrome pottery m Xllth Dynasty 
deposits m the Fayfim and elsewhere, or of the dionte 
Egyptian monument — probably the offering of a 
resident Egyptian — and the alabastron lid with the 
Hyksos King Khyan s name found at Knossos It is 
a pregnant symptom of the mantime enterprise of 
Crete at the close of the Middle Minoan Age that ships 
of more advanced type now appear on seals that have 
been discovered 

The early operation of Cretan influences m Malta has 
recently received fresh illustration from the incased 
designs on the pottery of Hal Tarxien and the painted 
scrolls of the hypogasa of Hal Safliem At a somewhat 
later date it seems possible to asenbe to Minoan or 
Mycensean agency— at least m its initial stages — the 
diffusion of faience beads of the segmented and other 
Egyptian types to the Ibenc and Britannic West So, 
too the amber trade from the north by way of the 
Adriatic coast to the Peloponnese and Crete which 
attained its apogee about the beginning of the Late 
Minoan Age, may account for the survival of Minoan 
and Mycensean forms among the rebes found m Hlync 
cemeteries like that of Glasinatz m Bosnia as well as 
for certain elements m the affiliated Gaulish and Late 
Celtic culture 

Of the Minoan relations with inner Africa, either 
through Egypt or by way of the Libyan ports of the 
Tripoli region, some striking new evidence has been 
brought to light by the recent excavations at Knossos 
In some of the newly discovered frescoes, apes of the 
Cercopithecus genus, not found nearer than Ufa Sudan, 
are so vividly depicted that it is clear that the artist 
had studied them from the life Tame specimens 
must, therefore, have existed in the great Palace, 
probably introduced through Egyptian agency Of 
even greater interest is a frieze m which a Minoan 
captain m a typical embroidered loin cloth and wearing 
a black goat s skin cap is seen leading a negro troop 
wearing a similar uniform It seems more than prob- 
able that such black mercenaries reached Crete through 
some Minoan factory on the Libyan coast The negro 
element in Crete, which reached it from Tripoli and 
Dema under Turkish rule, is still noticeable The 
employment by the Minoans of black mercenaries in 
the days of their expansion on the European side 
suggests the most modem parallels 
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Rxv H J Bidder 

'T'HE death of Henry Jardin Bidder fellow of St 
1 Johns College Oxford which took place on 
October 19 at his house m Oxford deprives his 
College and University of a wise counsellor and the 
worn of a rare and commanding personality 

Mr Bidder was born in 1847 and after his school 
days at Harrow spent the whole of his long life in 
or m the neighbourhood of Oxford He was elected 
to a fellowship at St John s in 1873 and having taken 
Orders found ample scope for his abounding energy 
in the service of the Church and in acting as lecturer 
and tutor and subsequently as Bursar of his College 
The post of Bursar he held for twenty one years and 
during that period Mr Bidder administered the finan 
oal affairs of his College with such judgment and 
ability that when he resigned the office St John s had 
become one of the most flourishing colleges in the 
University 

A man of wide sympathies Mr Bidder espoused 
with enthusiasm the cause of agriculture and forestry 
in'the University He took a leading part in effecting 
the re endowment of the Sibthorpian professorship 
of rural economy and in the establishment of a professor 
ship of forestry Nor will it be ungracious to state 
that the weight of his influence counted heavily in deter 
mining his college to give generous assistance to these 
departments of the University in assisting m the 
provision of buddings and in putting Bayley Wood 
at the disposal of the School of Forestry as a training 
ground for foresters Mr Bidder served for many 
years on the University Forestry Delegacy and was 
also a most valued Curator of the Oxford Botanic 
Garden 

Of the many services which Mr Bidder rendered 
to the world none is more conspicuous nor more 
widely appreciated than that of making the garden 
of St John s College tl e most beautiful in the Uni 
versity and among the most beautiful in the world 
To the lot of few men has it fallen to g ve pleasure 
to so many as did he by his labours in making his 
garden more perfect year by year Those who shared 
ms love of gardening were sure of a warm welcome 
to St Johns and a warm place in his heart and 
there are many who count among the happiest hours 
of their life those spent with Mr Bidder in St John s 
garden They were never sent empty away but re 
ceived the gifts of his large hearted friendship and of 
any even of his most precious plants which they 
desired The rock garden designed with consummate 
skill and tended with meticulous care was perhaps 
the achievement of which Mr Bidder was most proud 
and justly for in it Alpine plants even the most 
difficult found congenial place and flourished so that 
they made St John s rode garden m springtime the 
most lovely comer of Oxford 

Tall and stalwart authoritative broad mmded not 
always very patient but of exquisite courtesy Mr 
Bidder was greatly beloved He was humorous too 
with a spice of teasing malice which gave piquancy 
to his conversation ana endeared him the more to his 
friends His voice was beautiful and there was a 
graciousness in his demeanour which made each time 
Of meeting him a memorable occasion * F K 
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Dr William Crooks 

It is with great regret that we record the death 
of Dr William Crooke the widely known authority 
on Indian ethnology which occurred on October 35 
after an operation 

William Crooke was bom m 1848 and after taking 
his degree at Dublin University entered the Indian 
Civil Service (Bengal) m 1871 While engaged m 
official duties as magistrate and collector in the 
United Provinces of Agra and Oudh he took up the 
study of ethnology As a result in 189C he published 
Popular Religion and Folklore of Northern India 
and The Tribes and Castes of the North Western 
Provinces and Oudh The latter was undoubtedly 
his greatest work It naturally owed much to his 
redecessors such as Risley Dalton Tod and Malcolm 
t it differed from any previous account m supplying 
a more detailed description of the manners religions 
marriage customs and institutions of the people Its 
most valuable part was the record of Crooke s own ob 
servxtions made m the course of a long service at Mirza 
pore on the Dra vidian peoples whose culture was then 
rapidly disappearing before Brahmamcal propaganda 
On his retirement from the Civil Servi e Crooke was 
for a tune honorary secretary of the Royal Anthropo 
logical Institute but he Anally settled at Cheltenham 
and devoted himself to the study of folklore and Indian 
ethnology These studies bore fruit m a number of 
contributions to the proceedings of learned societies 
and in other publications In addition to the two 
books mentioned above he published An Indian 
Glossary 1903 Things Indian 1906 and The 
Peoples of Northern India 1907 He also contn 
buted a large number of articles to Hastings En 
cyclopaedia of Religion and Ethics For many years 
he was a constant contributor of paragraphs on 
anti ropological subjects to Nature and his last 
contributions were received only a few days before 
he entered the nursing home where he died 
Crooke s intimate acquaintance with folklore and 

E x mitive custom as well as his wide knowledge f 
adian archaeology and history and his explorations 
in the bywavs of the literature on India rendered him 
an ideal editor In this capa lty he produced Fryer s 
New Account of East India and Persia (Hakluyt 
So lety 1909) Tod s Annals and Antiquities of 
Rajasthan 1930 and nerklots Islam m India 
1931 In each case his work was highly praised by the 
most competent critics 

In 1910 Crooke was president of the Anthropo 
logical Section of the British Assocrati n at the Sheffield 
meeting and in 1911 13 he was president of the Folk 
lore Society In 1919 the University of Oxford con 
ferred upon him the honorary degree of DSc and 
in 1930 his own University of Dublin honoured him 
with the degree of LittD He had recently been 
elected a fellow of the British Academy 

Wr regret to announce the following deaths 
Mr Charles Burckhalter astronomer and meteor 
ologut director of the Chabot Observatory since 1883 
on September 20 aged seventy four 
Prof H B Rathke formerly honorary profeasor of 
chemistry at Marburg University aged eighty four 
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Current Topic* and Events. 


The announcement of the award of the Nobel 
prize for medicine for 1922 to Prof A V Hill and 
Prof Otto Meyerhof and for 1923 to Dr Banting 
and Prof Macleod, is gratifying to British research 
m medical science The Toronto workers who dis- 
covered insulin share with workers at home a common 
inheritance of scientific tradition their work has 
attracted much notice and is well known The 
division of last years prize between Prof Hill and 
the professor of physiology at Kiel emphasises the 
friendly co-operation which has marked their work 
on muscular contraction since the investigations of 
Fletcher and Hopkins in 1908 Sir Walter Fletcher, 
now secretary of the Medical Research Council, was 
Prof Hills tutor at Cambridge and urged him to 
take up physiology Work on muscle at that time 
awaited the elaboration of a new technique of in- 
vestigation It was Langley who suggested the line 
of approach which has since proved so productive 
in the hands of A V Hill whose modification of the 
thermopile made possible the investigation of the 
total heat produced in a muscular contraction, of 
the time relations of the heat production, either 
initial ' or 1 recovery ’’ and of the thermal changes 
associated with the passive lengthening or shorten 
ing of the muscle Oxygen is not used in the primary 
break down processes of rest or activity but only m 
what, stnctly speaking may be called the recovery 
processes Prof Hill has shown that but for the 
body s ability to meet its oxygen liabilities in arrears, 
it would not be possible to make more than the 
most moderate muscular effort The muscle goes 
into debt for oxygen on the security of the lactic 
acid liberated in activity Mechanical response is 
probably due to the production of lactic acid during 
contraction its sudden appearance changing the 
electrical and colloidal state of protein interfaces in 
the muscle Prof Hill and his collaborators then 
passed to the consideration of the efficiency and speed 
of the recovery process, to the use of the oxygen 
debt as an indicator of the absolute amount of 
lactic acid present in the body at the end of exercise 
and to other problems of muscular exertion in man 
Meyerhof continued in the use of the calonmetncal 
and chemical methods, his account of the rdle of lactic 
acid in contraction running parallel to A V Hill's 
Muscle problems apart, Meyerhof, following Hopkins, 
has done notable work on the mechanism of oxida- 
tion while A V Hill 8 work on blood-gases and on 
nervous excitation is also very widely known 

If committees and talk could satisfy the biblio- 
graphic needs of the present day researcher, he would 
be happy indeed Even a body no less august than 
the International Commission on Intellectual Co- 
operation, instituted by the assembly of the League 
of Nations, and presided over by Prof Bergson, has 
been discussing the question Meanwhile, the Com- 
mittee on Bibliography and Publication appointed 
by the Union of American Biological Societies has 
presented its first report (Science, September 281 
1923). It proposes to publish one comprehensive 
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senes of Biological Abstracts, which, at -the rate of 
6 8 titles to the page, would produce 6000 pages a 
year This would be issued in 12 monthly numbers, 
with a thirteenth, also of 300 pages, for the classified 
index The estimated cost of manufacture and 
distnbution is 52,144 dollars, which is to be met by 
1000 institutional subscriptions of 15 dollars and 
6000 individual subscriptions of 6 20 dollars These 
estimates do not include cost of binding (at least 
4 dollars per copy per annum), nor do they seem to 
allow for editorial, bibliographic and clerical work 
Valuable though this volume might be, it would still 
leave the needs of the systematist to be met by such 
a work as the “ Zoological Record, nor could its 
classified index, based on brief abstracts, really be 
what the committee calls " the modern, detailed, 
searching subject index ” The prospect, therefore, is 
somewhat appalling, and suggests anew that modem 
scientific authorship will perish under the weight of 
its own products But are these 6500 pages, for 
biology alone really necessary ? Would not an 
analytic index, competently and honestly compiled, 
be both less expensive and of greater ultimate value > 

Major H H King, writing from the Central 
Research Institute, Kasauli, Punjab directs attention 
to the statement made by Prof I P Pawlow in his 
lecture before the International Physiological Con- 
gress held m Edinburgh last July to the effect that 
he has experimentally demonstrated the inheritance 
of an acquired nervous character (British Mtdtcal 
Journal August xi, p 256) The statement, as 
Major King suggests, is so far-reaching m its signifi- 
cance, that the results of the further experiments 
now m progress will be eagerly awaited Up to the 
time of his leaving Russia, Pawlow's experiments had 
not demonstrated the direct inheritance of an acquired 
or “ conditioned reflex in the form of an inborn or 
“ unconditioned ’ reflex , what he claimed to have 
shown was that the acquisition, under identical treat- 
ment, of a " conditioned ’ reflex became increasingly 
rapid m successive generations of mice It is dear, 
however, that his results had led him to regard it as 
probable that eventually after a sufficient number of 
generations had been exposed to the training, the 
period of training needed would fall to zero, and the 
reflex, acquired m the earlier generations by oft- 
repeated association, would eventually appear as an 
inborn, unconditioned character It would be worse 
than useless at this stage to discuss the possible 
meaning or mechanism of such a process We most 
await the confirmation and full exposition of the facts. 
But it must, in any case, be regarded as an event of 
the highest significance that an observer of such P®»* 
eminence, and so intensely objective in his methods, 
should have been led even to such jpelimmary con- 
clusions, 

A valuable addition to the collection of old neaps 
m the British Museum has been made by the ponhase 
of a hitherto unknown Italian world map dat*# 2 &B 6 . 
A reproduction of the map is given in the Ga 
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Journal for October, and in an accompanying articlo 
Mr F Heawood explains that the author 
Contanm who appears to be quite unknown as a 
cosmographer and that Rosdh was the engraver and 
perliaps the publisher The map may hive been 
produced at Venice but there is also some evidence 
that it appeared at I lorence In some respects it is 
reminiscent of the map of Johan Ruysch of 1508 but 
in detail there is little close agreement The resem 
blance is greater with Waldseemullcr s map of 1507 
but Mr Heawood believes that this 11 due to a use 
of common sources In Europe the general outlines 
except in the north are good The outline of \fnc 1 
is striking and much better than Waldseem tiller but 
the interior topography is almost entirely Ptolemaic 
There is an extraordinary misplacement cf the Blue 
Nile derived Mr Heawood believes from some e irly 
maps then existing in Italy The thief interest 111 
the map however lies in its being the first to show 
the result of Columbus voyages The pntnty thit 
passed from Ruysch to Waldscemdller must now be 
yieldtd to Contanm 1 he author w is evidently alive 
to the possibility of South Amenci being i large 
continent but there is no indication on his map of 
any land barrier closing the western scawiv to 
Cathay The article includes a ficsimile of the map 

Mr AianG OGiivir who has succcede 1 Mr C G 
Chisholm as lecturer in geography in the l mversity 
of Fdinhurgh gave Ins inaugural uldrcss Modern 
Geography as a Study and as an Aid on Octolier 12 
He pointed out that the greit volume and com 
plexity of the data comprised by the vanous n itural 
and humane sciences result in an men using need 
for work of correlation and synthesis such os gto 
graphy performs In this the data furnished by 
other workers ore discussed by geographers always in 
relation to place The study of regional gee graphy 
is still in its infancy for complete region il mom 
graphs based upon field work exist for cnlv a small 
part of the earths surface and synthetic regional 
study is the main function for geographical rise irch 
m the future In regions largely unsurveved tin 
compilation of provisional maps can be best carru 1 
out by persons well trained in physical geography 
and such maps are urgently requiml by inen c f 
science working in relatively unknown areas M ch 
fruitful investigation wrill result from the collators 
tion of geographers with workers in other fields such 
as geology and biology archeology and historv 
economic ind social science Geography along with 
other sciences can help towards a reasonable and 
gr idual redistribution of the world s population thus 
relieving the stress due to overcrowding by dirct ting 
the streams of suitable emigrants to lands in which 
they can flourish 

The position of the Chemical Hall m the British 
T mpirc 1 xhibition at Wembley next year is in many 
ways a good one Visitors to the Fxhibition timing 
at Wembley Park Station will enter at the north 
entrance and the Palace of Industry is on the nght 
hand side of the mam avenue which runs straight to 
the Stadium — north to south The Chemical Hall 
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is in the north east comer of the Palace of Industry 
it is surrounded by two of the 75 foot gangways and 
there are three main entrances to it The exhibits 
will be grouped roughly in five divisions (a) Heavy 
chemicals {I ) dyestuffs and intermediates (c) fine 
t hemicala (d) soap and perfumery and («) scientific 
A scientific committee consisting of tho following 
representatives of scientific societies has been ap 
pointed Mr J Baker Mr T H Carr Mr F V 
1 vans and Dr Herbert I evinstein (Society of 
Chemical Industry) Dr J T Hewitt and Prof J b 
Thorpe (Chemical Society) Mr J B Atkinson 
(Societv of Dyers and Colourists) Mr T Marns and 
Mr F 1 Ncathercoat (Pharmaceutical Society) Dr 
Stephen Miall (Federal Council) Mr 1 < Pilcher 
(Institute of Chemistry) Commander K E Stokes 
Rees (Institution of Petroleum Technologists) Prof 
I W Hmchley and Mr W J U Woolcock (lnstitu 
tion of Chemical T ngineers) Mr Woolcock is serving 

< n ill tin committees concerned with the scientific 
side of the 1 xhibition in order to act as general liaison 
jfliccr in 1 to avoid undue overlapping. 

ItrroRrs have recently appeared in the Press of 
great changes in the depths of the South \tlantic 
V note m the Gc graphical J urr il for October 
stites that the Hydrographer to the Admiralty 
cc ltndicts these stat ments They arose app lrcntly 
from the existence which is well known of a ndge 
with lepths of 480 fathoms iliout 800 miles from the 
Cape on the direct route of the cable between St 
Helen 1 and the Cape Rep urs to this cable have 
littly brought into prominence the occurren e of 
this ridge in contrast with the surrounding depths of 
2400 f ithoms and upwirds 

1 hi introduction of Furoptan ammds into 
Vustralia has produced a noticeable diminution in 
the numbers of many of the native species some of 
which appe ir to be on the verge of extinction In 
these circumstances the Trustees of the British 
Museum thought it desirable to acquire examples 
f the Austnhan fauna purticularlv mammils and 
lirds and they sent out i collating expedition 
f r that purpose llie lea ler is Capt t corgt H 
Wilkins who was a member of the Stefansson Arctic 
1 xpcdition and biologist on the Quest The first 
station chosen for collecting was in southern Queens 
1 md about miles ini mil work was camel on 1 1 
tl is are 1 from April 25 to June 11 and the specimens 
obt lined there have recently arrived at the N itural 
History Museum I he seconl station is in northern 

Queenslan 1 

l he first number of the new moithlv publication 
the J )urnal of Scientific Instruments dealing with 
the prmuples construction and use of scientific 
instruments has appeared It is produced by the 
Institute of Physics with the cooperation of the 
National Physical T aboratory and is a quarto of 
32 pages sold at 2 s 6 d There are three articles of 
considerable length on temperature control for the 
Pulfnch refractometer and on the measurement of 
heights by aneroid md of internal diameters of 
transparent tubes Shorter articles on a new relay 
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a recording drum a balance in which the fine adjust 
ment is made by a chain hanging from the pan and 
a recording kata thermometer followed by two pages 
of notes and reviews complete the part Ihe char 
actcr of the articles and illustrations promises well 
for the future of the Journal 

The twenty st venth innual meeting and lutumn 
foray of the British Mycological Society was held at 
Windsor on September 28 October 3 The president 
Prof O V Darbishire dealt generally with the 
subjett of lichens in his address I ichenologists of 
the list century typified in the person of William 
Ny Under (1822 1899) wire almost entirely oppose 1 
to Schwcndener (1829 1919) Ihey felt that his 
theory of the dual nature of lichens w is not true and 
that the a it inomy of the group of lichens was 
threatened This old contrast between systematist 
and physiologist is now almost gone Systematic 
1 ichcnology is now in suih a state that an appeal is 
madt to hchcnologists 1 1 work through lichen groups 
gtnera or even species monc graphically The diffi 
cultv of defining a lichen species is < ften very great 
1 his is in part due to the fact that the lichen fungus 
anat mically as a rule the predominant partner in 
the simple system of symbiotic co operation existing 
in the licl en has thrown overboard the structural 
tr iditions of its free living saprophvtic or parasitic 
ancestors The result is that the rock forms of two 
ollic 1 species will in structure often be more like cne 
in ithcr than they will be like their respective normal 
bark inhabiting parent forms 1 he evolution of the 
lichen is proceeding along very definite lines fr m 
the flat crustaceous but arcolate to foliaceous up 
right f lncecus and finally true fr iticulose forms 
The highest physiologic il differentiation is read ed 
in such forms as Cladima where we get stem and 
doreivcntral leaf clearly separated Other papers 
were c i tnl utc 1 on I pidemic PI int Diseases by 
Mr 1 T Brooks Ihe Tungi found growing in a 
Blackbud 3 Nest by Sir H C Hawley an 1 an 
account by Mr J Ramsbottom of An unpublished 
Monograph on Discomycetes by M C Cooke Mr 
J Ramsbottom was elected president for 1 >24 Miss 
G I istcr vice president and Messrs W | Dowson 
and C J Sharpe to the council 

THr autumn meeting of the Society of German 
Chemists w is held at Jena on September 26 9 and 
iboi t six hun Ired members were present m spite 
of the present dilfic ilties No festivities of any kind 
took place except the jierformance of (.oethe s play 

Stella The following were among the subjects 
of scientific lectures in a very full progr imme Prof 
Dr Neubtrg Review of recent r'csearch in fermenta 
tion chemistry an 1 demonstration of methods of 
determining tl e direction of fermentation and fixing 
intermediate products Prof I emmermann The 
position of Germany as regaris supply of artificial 
fertilisers the prospects of enlarging the yield to 
such an extent that Germany can grow her food 
supply at home Experiments were described for 
partially replacing phosphoric acid by colloidal 
silicic acid Dr EdeleanB Description of the process 
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of refining certain kinds of petroleum (such as 
Rumanian and Californian) containing a large amount 
of unsaturated and benzohe hydrocarbons by liquid 
sulphurous acid and of the apparatus constructed 
for this purpose by the Borsig Works This process 
permits the manufacture of a good burning oil and 
the production of the other components of the 
petroleum in their original condition Prof Dr 
Stock deplored the poor financial condition of ex 
penmen tal chemistry at the German high schools 
and remonstrated against the reduction of this most 
import mt branch of chemical education Prof 
Dr K Hess Review of recent researches on cellulose 
The simple cellulose molecule is represented by 
( ,H, t O, as stated by Prof Green thirty years ago 
Detailed investigation of the cuprammoma solution 
of cellulose has proved this to be correct Prof 
Linck A new proposal for the working up of the 
magnesium chlondo waste liquors m potash works 
In ten sections more than eighty lectures were given 
on vanous problems of pure and applied chemistry 
industrial law education etc 

The annual report of the Meteorological Committee 
to the Air Council for the year ended Mirch 1923 
lias just been issuod this is tho sixtv eighth year of 
the Meteorological Office Of recent years much 
development and extension has occurred consequent 
on the necessary investigation of the upper air for 
the requirement of aircraft ind for naval and mill 
tary purposes Most public meteorological work is 
now absorbed under Government management and 
without doubt this tends greatly to the advancement 
of meteorology The system of wireless weather 
reports from ships in tho Atlantic is Slid to be 
extremely ellicicnt the whole of the work on the 
ships is voluntary and no ships charges are made 
\y the Marconi Company Some return is made for 
this voluntary help by broadcasting two messages 
a day specially prepared by the Office for the shipping 
ipproaclung our western coasts About 500 ships 
regularly and voluntarily send returns in connexion 
with the work undertaken by the Marine Division 
and discussions of use to seamen are actively main 
tamed The Forecast Division is on the alert to 
take advantage of every opportunity to ensure 
improvement in the accuracy of the forecasts In 
addition to the European observations data are 
received daily from 2) stations m the United States 
from Icel ind and Greenland and occasionally from 
the steamship Maud of the Norwegian Polar Fxpedi 
turn Forecasts are prepared three times each day 
for issue to the Press and special week end forecasts 
are prepared on Thursday and Triday The Climato 
logical Division deals with all information bearing 
on climate l pper air observations entail much 
work and the British Rainfall Organisation is entirely 
under the control of the Meteorological Office 
Sir Humphry Rolleston has been appointed a 
physician in ordinary and Mr E F Buzzard 
physician extraordinary to the King 

Mr T Sheppard of the Hull Municipal Museums 
and Dr f W Woodhead have been elected honorary 
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life members of the Leeds Naturalists Club and 
Scientific Association m recognition of their worlf 
in Yorkshire 

Dr J H Jfans will deliver the Van der Waals 
memorial lecture at the meeting of the Chemical 
Society to be held at the Institution of Mechanical 
Engineers Storey s Gate Westminster S W i on 
Thursday November 8 at 8 p m 

Sir Olivfr J Lodge will deliver his preside ntial 
address to the Rdntgen Society on X rays and the 
Atom at the Institution of Elec tnc-il Engineers 
Savoy Place Victoria Embankment WCs on 
Tuesday November 6 at 8 15 pm Tickets of 
admission can be obtained from the Hon Treasurer 
of the Rbntgen Society 33 Newton Street W C 2 

Sir Archibald Garrod Regius professor of 
medicine at Oxford is to deliver the Harvenn 
oration of the Royal College of Physicians of London 
in 1924 Dr C Singer will deliver the h itr Patrick 
lectures on November 6 and 8 at 5. p m on The 
History of Anatomy and Mr Fdmund Gosse the 
I loyd Roberts lecture on Personal Relations 
between Medicine and literature on Tucsdiy 
November 20 at 5 1 m 

Dr Andrfw Bali our has been appointed by 
the transitional executive committee under the 
chairmanship of the Minister of Health to be 
Director of the School of Hygiene which is to be 
established in London The foundation of the 
School which was referred to m Naturl of July 28 
p 149 was made possible by a gift of two million 
dollars by the trustees of the Rockefeller foundation 

Sir J Fortescue Flannery has accepted the 
invitation of the Council of the Junior Institution 
of Engineers to become president of the Institution 
in succession to Capt H Riall San key His induction 
will take place at a meeting to be held at the Royal 
Society of .Arts on Friday December 7 when he 
will deliver his presidential address Marine Pro 
pulsion during fifty ye ire Tickets for the meeting 
may be obtained from the Secretary of the Institution 
39 Victoria Street 

A discussion on The Reproduction of Sound by 
I oud Speakers arranged by the Physical Society and 
the Institution of Flectrical Engineers will be held on 
November 29 in the hall of the Institution of Electrical 
Engineers There will be two sessions 5 30 7 pm 
and 8 9 30 pm and during the afternoon visits will 
be made to the studio of the British Broadcasting 
Company at Savoy Hill 

From the incomo of the R 38 Memorial Prize 1 und 
a sum of twenty five guineas wall be offered as a prize 
fijT the best paper received by the Royal Aeronautical 
Society on some subject of a technical nature in the 
science of aeronautics Other things being equal 
preference will be given to papers which relate to 
■irshipe The prize is open to international com 
petition Intending competitors should send their 
names to the Secretary of the Royal Aeronautical 
Society 7 Albemarle Street London W on or 
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before December 31 with such information in regard 
to the projected scope of their papers as will enable 
arrangements to be made for their examination The 
closing date for the receipt of papers will be March 31 

A Plant Pathologist is required in the Botanical 
Division of the Department of Agriculture of the 
Union of South Africa The duties of the post will 
primarily be connected with carrying out pathological 
investigations regarding the outbreak of disease in 
tobacco C mdidates must possess a university 
degree and have taken botany and the allied sciences 
in the final examination I orms of application may 
be obtained from the Secretary Office of the High 
Commissioner for the Union of South Africa Trafalgar 
Square W C 2 The latest date for the receipt of 
applications for the position is November 20 

At the statutory meeting of the Royal Society of 
Tdinburgh held on Monday October 22 the following 
officers were elected — President Prof h O Bower 
I ire President's Major General W B Bannerman 
Dr W A Tait Principal J C Irvine The Itt Hon 
1 ord Salvesen Prof J H Ashworth and Prof T H 
Bcare General Secretary Prof R A Sampson 
Secretaries to Ordinary Meetings Dr A I au ler and 
Prof W Wright Smith Treasurer Dr J Currie 
Curat yr of Ixlrary and Museum Dr A Crichton 
Mitchell Councillors Prof H Stanley Allen Sir 
Rohert Blvth Grcig Dr J Ritchie Prof L Maclagan 
Wedderbum Prof T II Biyce Prof J \ Simpson, 
Frof DArcvW Thompson Sir James Walker Prof 
I T Whittaker Prof H Briggs Mr W I Calder 
wood wd lYof T J Jehu 

Ihl annual meeting of the British Association of 
Chemists w is held in the Chemical Department of the 
I mversity of Birmingham on Saturday October 27 
under the presidency of Dr Herbert Levinstein who 
was it elected for amthcr yrar of office During 
this meeting the laboratories and workshops of the 
1 mversity were thrown open for inspection and an 
exhibition of reseirch apparatus end specimens was 
arranged by the teaching and research staffs of the 
l mversity The British Association of Chemists 
which was founded in 1917 exists to safeguard the 
economic and general interests of chemists and to 
secure wider recognition of tht national importance 
of the profession The qualifications for admission 
to full membership are either (1) a university degree 
or equivalent diploma with one year s practice in 
applied or teaching chimistry or (2) a sufficient 
general education and scientific training with seven 
years of professional practice At the present time 
there are about >20 full members This Association 
issues a quarterly Bulletin in which are published 
the annual report of the Council the Proceedings 
of the Association and other matters appertaining 
to the ma tonal and professional welfare of its 
members These activities include an unemploy 
raent benefit fund an appointments bureau and a 
legal aid fund 

The Streatfeild memonol lecture was. delivered at 
the I msbury Technical College on October 25 by 
Mr E M Hawkins who took analytical chemistry 
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as Ins subject 1 irst among the qualifications 
required m the malyst is accuracy and trustworthi 
ness to which should be added the ability to decide 
to what degree of accuracy his results attain 
Secondly there is the need for rapidity to be 
issociated with accuracy is few students realise 
the spted of manipulation which is required of them 
when they obtain a post after leaving college 
Ihirdly it is c f greit importance that stu lents 
should cultivate the gift of expressing results suitably 
in a repert Much good experimental work is marred 
by the inability of the chemist to wnte up his results 
in such a way that the bearing of the work can be 
properlv appreci ited by those who read the report 
The chemist should not lie eisilv moved from an 
opinion formed after careful consideration of results 
obtained bv patient investigation In conclusion 
the lecturer stated thit of the three cl isses of 
men prictismg chemistry namely works chemists 
public analysts and consultants the first class will 
grcatlv outnumber the public antlysts when trade 
revives while consulting chemists will be men of 
wide experience end high attainments who will lie 
calle 1 upon by m cnufacturers to solve their problems 
and shoull be highly remuneritcd for such work 

Missrs Whlldon ami Mlsli-y Lid z Arthur 
Street W C 2 have just sent out a new catalogue 
(New Senes No 9 1143) of secondhand works on 
ornithology compiled with their usual care It 
contains noarlv 1300 titles and shpuld be seen by all 
interested in the subject 

Mr W H Robinson j Nelson Street Newcastle 
on Tyne his just issued catalogue No q 1923 of 

R ire and Standard Books ottered f ir s lie by him 
Many looks of science voyages an 1 travels are 


included and there u a very interesting section on 

Amenca.na 

Mlbsrs H K Llwi8 and Co Ltd 136 Gower 
Street W C 1 liavo just issued a list of the new books 
and new editions added to their Medical and Scientific 
Circulating I ibrary during August and September 
As it 13 practically a list of the medical and scientific 
books published dunng the months in question it 
should be a useful guide to others than subscribers 
to the library 

Pari III of bother ms Catalogue of Science and 
Technology has just reached us from the publishers 
(140 Strand W C 2) It gives the titles of and in 
many cases comments uj>on upwards of 1500 works 
on the subjects of istronomy and astrology chrono 
logy geodesy horology and dialling Manv very 
nre I looks are included among them being a unique 
stir atlas entitled Uranographia Britannic a 
published in 1750 and reported to be hitherto un 
known The catalogue should be seen by all who are 
nterested in books dealing with the subjects named 

Missrs W and G Toyll I to 121 125 Charing 
Cross Road Wti have sent us a copy of their 
catalogue (Dept No 3 September) of second h ind 
l x>oks some 700 in number which they have for 
lisposal The catalogue is classified under tho 
headings General Science Mathematics Astronomy 
and Surveying Mathematical lables the New 
Pli\ sics Gener il Natural History Anthropology and 
h thnologv Evolution Variation Heredity Genetics 
Botany Zoology Microscopy Collectors Manu ils 
Geology Palaeontology tnd Biography We lcam 
that Messrs Foyle have recently organised a new de 
partment for the supply of books relating to science 


Our Astronomical Column. 


Nfw Comft "lhe first cometary discovery of 
1J23 w is made on October 14 at 13' 18" i(,Ml 
by Mr Duubi ico at Kasan The comet was of 
m igmtudc 8 o and its position was R V 7 1 j6 42“ 67 
south declination 20 37 31* The daily motion 

wis +( 40* south 4 0 51 I he ripid motion 

in licates that the distance from the earth was small 
l nfortunatcly owing to deliys in Russia the 
news did not reach western fiuropc until October 23 
ind b\ that time it may be inferred that the comet 
had passe 1 below our southern honzon 


Two J\RCF Iirluaijs— Mr W h Denning 
writes that n the evenings of October 16 and 17 
v ery fine melee rs w ere seen m the south west of 
Engl ind I he first appeared on October 16 at 
9 28 1 m and w is well observed by many persons 
in the c uinties c f Gloucestershire Somerset and 
Devon It gave a brilli int illumination Its height 
was from ibout (3 to 44 miles and it passed from 
above Poole Ikirsct to a few miles south west of 
Reading I ho radiant point was indicated in 
Acjmla at 301 -9 0 

The fireball which appeared on the following 
night October 17 at n 57 r m was of extraordinary 
splendour and created a startling effect upon many 
persons who were in a favourable position for witness 
ing its full elect About ten observations have 
come to h md from Cornwall Devon Gloucester and 
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Somerset and from these it is indicated that the 
fireball pursued an horizontil flight at an elevation 
of ibout 35 miles above the earths surface The 
radiant point was situated in Hercules and not far 
fiom the north western hon/on it the time of the 
meteor s appear mce The illumination it gave was 
estimated as greater than that of the full moon and 
dutrng its flight the nucleus gave a succession of 
three vivid outbursts of remarkable intensity 

The Spiral Nibi la- — Mr J H Reynolds replies 
in the October issue of the Obsen atiry to the articles 
of Prof Pcmnc and Mr Gifford in the September 
number The latter had objected that the number 
of the spirals approached half a million which would 
give an improbably high miss if they were composed 
of dust expelled from the Galaxy Mr Reynolds 
notes that many of the small nebula: suspected to be 
spirals at the I u-k Observatory have been showm at 
Mt Wilson to be nebulous nuclei of a different 
character from spirals The number of known spirals 
does not exceed 2000 

The great difference of illumination between the 
nucleus and the outer portions of the spirals is con 
bidered fatal to their being external galaxies similar 
to our own 

further the unsymmetneal distribution of the 
spirals in galactic longitude has to be considered in 
any discussion of their nature 
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Research Items 


Gypsy Slavfry — Dr M Gas ter in the Journal 
of the Gypsy Love Society (fhird Senes vol 11 
Part 2) publishes a remarkable senes of facts drawn 
from a case decided in Moldavia m 1851 which 
shows that at that time the sale of Gypsies must have 
been comparatively common as there seems to h »ve 
been a fixed or at any rate normal pnee at which 
slaves were sold The persons offered for sale fill 
into four groups including vanous trades some 
hereditary and others in which the son practises a 
craft different from that of the father Sales of this 
kind go back at least to the beginning of fifteenth 
century 

The Secretary Housl in Maryi and — Mi 
T V Lochwood contnbutes to the Brooklyn Museum 
Quarterly (July 1923) an account of this historic 
house The site was granted to Henry Sewill cf 
London who arrived with Ins family in Maryland 
m 1661 and the house was named after lum Secretary 
of the Province a large landowner and 1 min of 
high importance It was occupied by him and his 
family until lis death in 1665 and the remarriage 
of his widow to Charles Calvert 3rd Baron Balturu re 
third I and Proprietor of Maryland The house is of 
brick laid in I Icmish bond and is a typical seventei nth 
century Virginia or Maryland house of the wealthy 
class All the furniture shown in the house it 
present dates before 1725 Mr I ochwood s article 
fully describes this interesting building and its 
contents and is illustrated by a senes of good photo 
graphs 

Antiquarian Work in PGYPT — In Ancient Lgypt 
(Part 2 1923) Sir W Hinders Petne desenbes an 
important tomb on the shore cliff at Byblos twenty 
miles north of Bcyrut A fine obsidian vase bears 
the name of Amenemhat III and the tomb may be 
safely assigned to the penod of the XHth dyn isty 
The Syrian objects are of even greater importance 
as the tomb furnishes a firm starting point for the 
dating of Syrian types and for the rtlitions of 
Lgypt with Syria Ihis paper is followed by < 
a report by M Noel Giron of the Trench Embassy 
on a tomb found at Sheykh had l in the eastern 
deserts dating from the Old Kingdom and contain 
mg Aramaic inscriptions These point to a Jewish 
settlement so far up in Lgypt as early as the reign 
of Manasseh and the mention of Tirhaka shows that 
the family went back to eighty years before the fall 
of Jerusalem Their natural familiarity with Greek 
words objects and thoughts through the Greek camp 
of Tahpenes throws strong light on the criticism of 
the prophetic books 

The Chinese Junk and Sampan— At the ninth 
Indian Science Congress the proceedings of which 
are reported in the Journal of the Asiatic Society of 
Bengal New Senes vol xviu 1922 No 6 Mr J 
Homell comparing the Chinese junk and sampan 
concludes that the sampan is ultimately derived from 
a modification of the double canoe in use until com 
paratively recently for sea work throughout Polynesia 
and in a simple form still employed on inland waters 
in Tndta and that the junk is in turn a development 
of the sampan type The truncate transom bow and 
stem of the sampan probably represent cross planking 
fitted between the bows and stems of the two canoes 
forming one double canoe while the two projections 
that curve upwards from the stem of the sampan 
appear to be the homologues of the up curved stems 
of the two hulls in the double canoe form In the 
gome way the median rudder of the sampan and 
the junk and the anchor platform that giyes a square 
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bow appearance to the junks ire what would be 
expected if these crafts developed from two canoe 
hulls joined together by a planked deck platform 
1 he facts point to the range of the sea going double 
canoe having extended in former days to India and 
China the inventors and users being the imestors of 
the present Polynesun race who probably occupied 
the man tame clistncts of China at the time the C hmese 
left tlu irongmal homeland in north east Central Asia 
Caitje and f xcirrMKNr from Blood — In the 
Psychologic il Renew (Vol 30 No 5) Prof G M 
Stratton gives a very interesting account of his 
attempt to venfj a popular belief It is widely held 
that cattle react powerfully and perhaps instinctively 
to blood and to get definite expression of this view 
from persons accustomed to observing cattle he ob 
tamed testimony from a large number of cattlemen 
rhey all replied to the effect that nothing cist is so 
lmtating or exciting to cattle as the smell of blood 
As to the kind of emotion aroused there was less 
inammtt} some ascribing it to anger others to fear 
aversion or curiosity The reports however were 
quite clear thit blood did have a marked emotional 
effect To determine the truth of these views ex 
penments were carefully conducted on cattle in the 
Berkeley Hills Both cows and horse s bio 1 1 were 
used under careful experimental con litions The 
experiments proved however more exciting to tho 
expenm enters than to the cattle In generil the 
observations showtd that while individual cattle dis 
played mild interest there was little of that excite 
raent spoken of by the cattlemen no herd seizure of 
alarm or rage The author concludes not that the 
cattlemen had no grounds for their belief but that 
they were wrong in ascribing the excitement to blood 
alone when excitement occurred it was probibly 
due to the presence of blood m union with other 
factors — e g with cries of pam or with the sight ot 
wounded cattle He believes that tho reaction of 
cattle to blood and probably of human beings too 
is less of a native physiological reflex than is commonlj 
thought being largely influenced by special expen 
ence 

An Artifictai Pi ant Cell — Dr D 1 Macdougal 
has found an interesting method of attick upon the 
problem of the permeability of tho pi int cell and the 
factors that cause it to vary (Proc Vtner Phil Soc 
vol 62 pp 1 25 i9-»3) lie converts 1 Soxhlet 

extraction tlumble into a semi permeable cell by 
impregnating the cellulose with vinous substances 
inalogous to those entenng into tho composition of 
the natural plasma membrane and plant wall su» h 
os pectin agar lecithin etc Subsequently the rate 
of endosmosi of such cells is noted when thev arc 
fill* I with sugar solution and immersed in f xtemal 
solution containing different salts The rate of entry 
of these salts into such cells can be follow e 1 by con 
ductivit) measurements the exosmosis of sugar can 
also be estimated quantitatively Potassium 10ns 
show «t high rate of penetration into such cells with 
very little action on the colloid m the wall calcium 
on the other hand penetrates least but exerts a 
powerful aggregating effect upon some of the colloids 
The rate ofendosmose into the artificial cell increases 
as the permeability is lessened and is thus usually 
most vigorous when immersed in the solution of a 
calcium salt 

Oils from Indian Pi ants — rhe Indian Institute 
of Science Bangalore continues to publish in its 
Journal under the editorship of Dr M O Foster the 
results of the examination of the natural products of 
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India Among recent papers mav be noted two from 
the Department of General and Organic Chemist™ 
namely (i) a report upon cashew kernel oil by C K 
Patel J J Sudborougn and H h Watson (vol vi 
part 6) The cashew nut is the fruit of Anacardium 
occidental e I inn an evergreen tree indigenous to 
S ind Central America now cultivated in India 
The nut contains some 42 per cent of oil but has not 
been much used as a source of oil because of its ready 
sale for dessert and for use in the preparation of nut 
chocolate (2) Ilongay oil extracts 1 from the seeds 
of out of the commomst of In lian trees P ngamia 
glabri Vent is used m Hindu melicine for the 
treatment of skin diseases the oil 1 as been fully 
reporte 1 upon 1 y R D Desai J J hudborough and 
H I Watson (vol vi part 5) From tl e Bio 
chemical Department appears a paptr by Gilbert J 
lowler and Talwar Dinanath (\ol vi part 7) upon 
the production of sugir lurng the npening of the 
fruit of Hais a l ngifol a The seels of this plant 
are usci for oil ind the luthors point out as possibly 
of commercial significance that if the fruit is gathered 
and stored a few diys under suitable conditions 
sufficient sugar may be found in the pulp after re 
moval of the seeds tc make this waste prod ict avail 
able as a source of alcohol upon fermentation 

Si 11 At idity and Light Intensity — In a pnm 
plilct published by the Cimbndge Lmversitv 1 ress 
entitled Studies in Soil Aci ht> — the Importance 
of the I lght Tactor Mr J L Sager gives an account 
of ecological studies c imetl out in the Alpine I abora 
tory of La I mnaca Valois Switzerland Soil 
samples were taken near the roots of dominant plants 
in and around the forests of a district characterised by 
gneiss granite and schists Hydrogen ion concen 
tration measurements were made by the colorimetric 
method on extracts prepared by shaking the soil with 
water and filtering after standing for tlurty minutes 
Tables of P values lominant plants and amount 1 f 
shade show that several plants usually described as 
calcicolc are not confined to the alkaline soils and also 
bring out 1 correlation between soil acichtj and light 
intensity The aciditv of the soil steadily decreases 
on passing from the deep shade of the spruce forest 
through the lesser shade of the larch forest to the 
open whilst the soils exposed to the scorching sun 
it still higher altitudes above the forests are only 
slightly acid Cases of high acidity with high light 
intensity occur only where the soil is badly aerated or 
frequently waterlogged The author advances the 
hypothesis that light is able to lessen the acidity of the 
soil 

Spi c ifs r rossfs in Cochi r aria — The condition 
of polyploidy or species with one or more extra sets 
of chromosomes is being found with surprising 
frequency in plant genera The latest case of the 
km 1 is described by Mr M B Crane and Miss A b 
Cairdner (J urn Genetic s vol 13 No 2) in species 
of Cochlcana They find that C officinalis and 
C alptna live 28 chromosomes C danxea 42 and 
C angltca 40 50 all the numbers being thus multiples 
of 7 They have also made crosses between the 
various species with interesting results that are as 
vet incomplete The range of variation of the T. 
offspring is in some cases greater than the combined 
ranges of the parents The interesting condition is 
disclosed that the forms with higher chromosome 
number do not have larger nuclei and there is some 
indication that the higher numbers have arisen 
through some process of fragmentation or transverse 
fission further investigation will lead to a more 
complete analysis of the changes involved This is 
also the beginning of a valuable and much needed 
increase in our knowledge of species hybrids 
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The Mollusc an Genus Sculptaria — In west and 
south west Africa there is found a small but beautiful 
little genus of land shells first described by L Pfeiffer 
in 1835 under the name Sculptana This has been 
recently proved anatomically by Dr E Degner 
(Arch Molluskenk 1923 No 4) to belong to one of 
the more primitive groups of helicoids the Endodon 
tidae A considerable collection of these shells 
which was made by Mr P R Frames when serving 
with the Northern Force m the campaign in German 
South west Africa in 1914-15 having been placed 
with other material in the hands of Mr H C Bumup 
he has been able to give a monographic account of 
the genus (Ann Natal Mus vol v) Three new 
species are described bringing the total up to eight and 
the whole are carefully differentiated and illustrated 
w ith excellent figures drawn by the author himself 
Standard Inductancf Coils — The Bureau of 
Standards has issued a leaflet giving detailed instruc 
tions for the construction of a Bones of mnglo layer 
inductance coils suitable for laboratory standards 
Ihc senes of inductors 17 m number have been 
designed to cover the approximate inductance range 
of 8 to 5000 microhenncs Fach successive coil 
arranged in order of magnitude and beginning with 
the smallest has 50 per cent greater inductance than 
the preceding coil Very little mechanical skill is 
required to make tjicse coils It is a real step in 
advance when you can give instructions at once to a 
mechanic il assistant to make coils of any specified 
inductance These cods in conjunction with a 
variable air condenser form a very accurate and trust 
worthy wavemetcr Full working diagrams are given 
and the costs for material and labour are very small 
To those who remember the difficulties of measuring 
or calculating small inductances twenty years ago 
the ease with which standard inductances even those 
which have to bo used with high frequency current 
can now be constructed is wonderful 

Interflrometer Experiments in Acoustics and 
Gravitation — I he Cdrnegie Institution of Washing 
ton issues as Publication No 310 a report by Prof 
, Carl Barua on further experiments in which the inter 
ferometer is used for the measurement of very small 
quantities These are in the mam a development of 
the acoustic investigations with the pin hole probe 
already described in Publication No 310 1921 

Pressure variations at a node are converted into 
static pressures through the intervention of the 
pin hole and measured at a mercury U gauge read 
by displacement interferometry The pm hole probe 
responds effectively to nodes in organ pipes but 
ignores the antinodes With a device so sensitive to 
nodal regions the construction of a pin hole resonator 
suggested itself Great difficulty was encountered 
in the construction of the pm hole Both the size 
and the slope of the wall9 are critical A s ilient pin 
hole generates acoustic pressure a re entrant pin bole 
acoustic dilatation ana there is neutral behaviour 
between the two Within its restricted field the pm 
hole resonator serves admirably for the acoustic 
survey of the interior of a room in which an organ 
pipe is sounding If the phenomena were visible the 
room would probably have the stratified appearance 
of a vacuum tube stimulated by electric discharge 
For a given position of the pipe nodal regions alter 
nate with anti nodal regions quite irregular in d» 
tnbution but none the less fixed m position An 
account is given also of work on gravitation in which 
an endeavour is made to ascertain with what accuracy 
the constant may be found in a self contained 
apparatus under ordinary laboratory conditions 
Tne results are encouraging but the experiments are 
not yet completed 
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Physical Chemistry and Physiology at the British Association 


Interfacial Phenomena 

I N the Physiology Section at the recent meeting of 
the British Association at Liverpool important 
communications on this subject were given by Prof 
W Ramsden and collaborators and some remarkably 
pretty demonstrations were shown 
Mr J R Bruce and Prof W Ramsden showed that 
egg albumin became irreversibly coagulated at the 
gas water surface even when all such mechanical 
disturbances as could compress the adsorbed protein 
film laterally were stnctly excluded The solubility 
or insolubility of the adsorptum was ascertained in 
situ by subjecting the rigid adsorption surface to 
three different treatments — (r) it was washed from 
below with large volumes of water (2) bile salt was 
introduced into the depths of the underlying solution 
(3) it was made continuous with a surrounding sur 
face of water maintained in a clean condition and of 
full normal surface tension If the surface rigidity 
persisted it was argued that the adsorbed protein 
had lost its initial solubility It was concluded that 
with egg albumin coagulation took place by the 
catalytic influence of surface conditions and that 
^ross mechanical factors played no essential part 
mechanical surface coagula should be termed 
massed surface coagula 

lrue coagulation was a dehydrating condensation 
of the ammo and carboxyl groups of large numbers of 
neighbouring protein molecules Metaprotein forma 
tion was a precisely similar condensation of a rela 
tively small number of molecules The size of the 
complexes formed depended mainly on the concentra 
tion of the protein at the time when the reacting 
groups were activated Protein adsorbed at a 
gas/water interface was highly concentrated and the 
denatu ration which followed resulted therefore in 
the production of coagulated protein It was also 
shown (by method 3) that egg albumin fibrinogen 
and edestm became irreversibly coagulated within less 
than five seconds of attaining a gas water surface 
Mr J Brooks and Prof W Ramsden showed that 
interfaces between water and benzene or water and 
paraffin in the presence of various emulsifying soluble 
solids were in some cases mobile in others rigid The 
existence of such mobility showed that Bancrofts 
theory that stabilisation of emulsions was effected bv 
1 continuous emulsifying shell with two different 
surface tensions on its two faces was in need of 
important modification 

In cases where the emulsifying substance consisted 
of insoluble solids m fine suspension evidence was 
given that the chief factor determining which of the 
two liquids became dispersed in the other was the 
angle of contact formed between the liquid liquid 
interfaces and the sides of discrete solid particles 
Methods were given for ascertaining m which of the 
two liquids the angle of contact was obtuse and it 
was found that to every case it was this liquid which 
became dispersed in the other 
Ihe demonstrations given by Prof W Ramsden 
and Miss A Mackenzie to illustrate experiments on 
surface films were very beautiful One simple ex 
penment to illustrate the rigidity of surface films m 
certain cases can easily be repeated by any one a 
light magnet is floated on the surface of a saponin 
solution and an ordinary pivoted magnetic needle 
immersed in the same solution On bringing a 
magnet near to the vessel the surface magnet 
remains stationary while the immersed one follows 
the movements of the magnet outside just as readily 
as it would do in air , 
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\s Prof Donnan pointed out in his presidential 
address to the Section of Chemistry many substances 
spread on water surfaces to a stable film one molecule 
thick All the molecules appear to be oriented 
parallel to one another and perpendicular to the 
surface Mr N R Adam who has employed this 
method for the determination of the cross sectional 
area of molecules gave a demonstration at the 
scientific soiree of the method of procedure He has 
lieen able further to show that these surfaco film s 
possess according to the conditions the properties of 
solids liquids or gases a fact of the greatest theoretical 
signific ince 

The Properties of Membranps 
A joint discussion on The Physical Chemistry of 
Membr mes in Relation to Physiological Science w as 
held by the Chemistry and Physiology Sections and 
was opened by Prof H h Roaf A membrane was 
defined as a structure separating two phases it 
might be semi permeable or show perme ibility of 
\arymg grale and the presence of the membrane 
ni ide it necessary to consider the possibility of the 
occurrence of filtration osmosis electro endosmosis 
and othci related phenomena for the membrane 
limited diffusion and allowed differences of concentra 
tion of solutes on its two sides giving rise to various 
osmotic and electrical phenomena Physiology was 
largely concerned with the problem of the passige 
ot material across physiological membranes as 
example of these the lungs intestme kidney and 
salivary gland might be taken 

In the lungs there appeared to be no certain 
evidence that the membranes which had to be tra 
versed by the gases entering and leaving the blood did 
anything but slightly hinder diffusion — the state of 
equilibrium between blood and air was almost 
attuntd and oxygen never reached a higher partial 
pressure m the blood than in the air nor did carbon 
dioxide ever have a greater pressure in the air of the 
alveoli than in the blood Diffusion was adequate to 
explain not only the partial pressures found m blood 
and air but also sufficed to account for the total 
amounts of oxygen and c irbon dioxide traversing the 
membrane under all conditions 

The passage of substances across the membrane of 
the intestine offered a much more difficult problem 
and one towards the solution of which we had made 
much less progress for here many facts seemed to 
be in opposition to the view that more diffusion was 
tht chief or even an important factor When the 
epithelium was removed from the mucosa of the small 
intestme for example absorption of its contents into 
the blood was slower not quicker Again blood 
plasma could be absorbed completely from the lumen 
of the bowel into the blood m spite of the apparent 
identity of the contents with the fluid part of the 
blood finally when absorption took place from 
the bowel the oxygen usage of the bowel had been 
stated to be increased « e more work was being done 
by it under these conditions 
The kidney and the salivary gland presented equal 
difficulties that considerable work was done bv the 
kidney in concentrating those blood constituents 
which were excreted was indisputable Similarly 
the salivary glands could not act by any mere filtra 
tion because apart from the chemical differences 
between the blood and the saliva there was the fact 
that the pressure reached in the salivary ducts when 
the flow was stopped by occlusion was as Ludwig 
showed much greater than the maximum arterial 
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press ire one theory which had been advanced to 
explain this was that the secreting alveolus acted as 
an osmometer and attrai te 1 fluid from the blood hut 
this theory leaves us still m somewhat of a dilemma 
Some cells such as the red blood corpuscles appear to 
have membranes at the r s jrfaces but others do not 
if m amoeba l e stained with an intra vitam dye the 
dvc does not escape into the surrounding water whon 
the surface of the am i*L 1 is \ unctured 

1 rof F O Donn in spoke of membranes from the 
phjsico chemical aspect but exhd ited a good deal of 
sympathy and interest in the biological side of the 
question which ho desented as one of the most 
important issues concernt 1 with these physi o 
chemical studies The fact that membranes might be 
living structures might alter all physico chemical con 
ceptions particularly those based on the study of 
states of thermodynamic equilibrium Living organ 
isms utilise 1 an envirr nment not in such an cquili 
bnum were transformers and consumers of free 
energy an I environmental equilil num meant non 
activity and e\ entual death Fnergy potentials 
might run up in one place and down in another so 
that interpretations would be difficult After re 
ftmng to the ttemio lynamic aspect of osmotic 
pressure Prof Donnan reviewed some of the theories 
which had been adsanced in explanation of the pro 
pcrties of membranes 1 he sieve theory according to 
which a semi permeable membrane acted merely as 1 
sieve was rather discredited some firm of adsorp 


tion theory seemed more attractive for example if a 
substance is negatively adsorbed it will be repelled 
from the walls of the pore so that pure solvent alone 
passes through As a modification of this we have 
various views of ionic adsorption which ore capable 
of explaining many facts Ine formation of a Helm 
holts double layer on the walls of the pore would 
explain why the mobility of one ion can be reduced 
more than that of the other Different concentra 
tions of electrolyte on the two sides or a lifferent 
mobility of 10ns would cause a flow by producing 
electro endosmosis The alteration effected in liquid 
liquid potentials when a membrane was interposed 
might also be explained on similar lines (A separate 
paper contributed to the discussion by Dr E B R 
Pndeaux also dealt with membrane potentials con 
sidered as hffusion potentials ) The product of the 
ictivrbes of two ions on either side of a membrane 
permeable to both were the same — this is the ex 
planation of the facts of membrane eq ulibnum 
(Donnan equilibrium) and is of considerable import 
ancc to physiology I he explanation of differential 

permeability as given by Meyer and Overton was 
that one 01 the constituents was soluble in the sub 
stance of the membrane while the other was not 
this view is not acceptable to physical chemists 
Also the suggestion of Clowes that the reversal of 
phase in a meml rane of emulsoid structure might 
explain a changed permeability of membranes cannot 
be entert lined 


Science and Social Service 


r \ HF presidential address leltvered by Sir George 
1 H Kmbbs at the New Zealand meeting of tho 
Australasian Association for the Alvancement of 
Science in January 1 J23 entitled Science and its 
Service to Man reviews Ihe recent ad vinces in the 
fields of astronomy relativity atomislics radio 
activity spectroscopy and various branches of 
chemistr> including biochemistry metallurgical 
chemistry and a number of technical applications of 
synthetic chemistry There is a brief nctice of the 
Rutherford Bohr theory of atomic structure and 
the properties of colloids in l of vitamins ire dis 
cussed together with the functions of the ductless 
glands and their relation to hum in development 
The following extracts from the address are of par 
ticular interest 

Ihe highest product of civilisation is not the 
mere maintenance of man on the planet but such 
maintenance as makes him a student of that vast 
universe of which physi ally he forms so utterly 
insignificant a part -a student developing faculties 
by means of which he can appreciate beaut} magm 
ficence majesty and indeei the whole range of 
things spiritually apperceive l or intellectu illy grasped 
— a student capable of solving the most apparently 
hopeless pr>l lems 

Nevertheless in addition to these intellectual gifts 
the proper study of science may result in lm 
portant material advantages At the same time it 
must be retognised that scientific advance has 
introduced previously unsuspected dangers and 
while it is essential that nations which desire to 
preserve their independence should study the ippli 
cition of science to warfare the terrible weapons 
which modem discovery places in the hands of un 
scrupulous nations an 1 the devastating nature of 
modern warfare cause one to tremble for the future 
history of mankind if means cannot be found to 
eliminate the evil Vital statistics clearly show that 
with the preeent normal rate of growth of populations 
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the world will in a comparatively short penol 
become incapable of supporting its teeming millions 
in spite of the possibilities of increasing the pro 
ductivity of the soil 

The overspill of dense populations provokes situa 
tions from which apparently there is no escape for 
it involves agreement is to expansion and the 
much discussed question of birth control has to be 
seriously considered A review of the whole realm 
of Nature warns us that there may be no way of 
escaping the great issue May it not be then accepted 
that is long as human nature is what it is now war 
is certain even if it be not inevitable The way c uld 
come in peace but only through a world wide dis 
cipline vastly more thoroughgoing than any discipline 
we dream of at present 

1 he ad Iress concludes with a plea for the creation 
of a national appreciation of science for improvement 
of scientific education and for the development of 
research 

Our hope is to see a new spirit bom here No 
one knows what lies on the knees of the go Is But 
there is something within the mind and heart of 
any great people which responds to the dream of 
excellence and inflames when the vision of national 
destiny is before it Our Mother land has had a 
great past Is its offspring here M southern seas 
illumined by the gem pointed cross and the blaz 
ing pomp of Orion to nse to material to Intel 
lectual and to moral greatness among earth s 
jieoples ? If so the path is stronuous but glonous 
All visions of ease and luxury are but opiates and 
lead to destruction We shall need to gird ourselves 
for the task and create for ourselves a world where 
our sons knowing something of the splendid mysteries 
of the boundless universe and also of our own little 
world will excel in the art of using to the full the 
heritage our nation has given ns Then indeed will 
science have rendered noble service to the sons of 
Australasia 
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The Frenophone 

A NOVEL form of telephone receiver called the 
Frenophone (Fig i) the invention of Mr S G 
Brown has been exhibited recently at the Royal 
Society conversaziones and at the Fvhibition of 
Scientific Apparatus held m connexion with the 
British Association meeting at 1 iverpool Its chief 
feature is the amplification of weak signals to great 
loudness without loss of puntv in the rendering It 
is thus of especial value in wireless telephony such as 
broadcasting where singing and orchestral music must 
be faithfully reproduced without the sort of distortion 
associated with inferior gramophones 
This novel loud speaker depends for its opera 
tion upon the high degree of fraction existing between 
a moving surface of optical glass and a pad of cork 



Fi i —The 1 renophonc Intel rnilargwl w of b« re ulv i 
glow d k with ork fr ct on pad 


or similar substance The coefficient of friction 
especially when the glass surface has been lightly 
treated with a tacky compound is so high that very 
slight chinges in a constantly applied pressure be 
tween the pad and gloss produce enormous fluctua 
turns in the tangential drag between them 

In practice tne glass surface is made in the form 
of a disk revolved slowly by a gramophone clock 
The pad consists of a small steel disk faced with thin 
cork The pad is laid upon the glass its back being 
pressed upon by a light flexible pin which m turn 
is fastened to the reed of a Brown telephone head 
lece receiver The pad is linked by reins to the 
laphragm which is of the usual loud speaker type 
and is fixed at the base of a trumpet 

Speech currents in the receiver coils actuate the 
reed setting it in vibration These vibrations un 
parted to the pad appear as oscillatory changes of 
the steady pressure of the pad on the glass disk 
Corresponding large changes of the pull of the pad 
by its reins upon the diaphragm result m great 
amplification of the speech emitted from the trumpet 
The great merit of the instrument as compared 
with other forms of loud speaker is the combination 
of loudness with punt} the sounds of the various 
musical instruments are individualised with absolute 
fidelity to the original 
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University and Educational Intelligence 

Bflfa.st — Mr R W Livingstone has been 
appointed vice chancellor of the Queen s University 
Mr Livingstone who is tutor and librarian of Corpus 
Chnsti College Oxford is the author of various 
publications in defence of classical education 

Cambridce — Mr b W Rice junior honorary 
chairman of the General 1 lectric Comp iny Schenec 
tady New York has sent on behalf of his board of 
directors a check for five thousand dollars to Sir 
Ernest Rutherford to use to advance the work over 
which he presides The gift to the Cavendish 
T aboratorj is in appreciation of the debt which the 
General 1 lectric Company owes to the Cavendish 
rofessor and his to workers in scientific research 
Ir II C I evis ch irman of the British Thomson 
Houston Comp my has sent a cheque for 250 1 for a 
similar purpose These gifts will be used to supple 
incut existing resources for research in the Cavendish 
I aboratory 

Mr M Dixon rmmanuel College has been ap 
pointed senior demonstr itor in biochemistry 
Gi ascow — The subject for tho cssajs to be sent 
in competition for the Thomson prize in geography 
for the session 1923-4 is Dwellings in I ands of 
b qua tonal Climate their Types Mitenals and 
Geographical Distnbution T he competition is re 
stricteu to matniulated students ot the university 
for the session 1923 4 The latest date for the 
receipt of essays is October 20 1024 b ich essay 
must be distinguished by two mottoes accompanied 
by a sealed letter bcinng on the outside the same 
mottoes and containing a declaration subscribed by 
the author that the ess ly is entirely his own They 
should be sent to the C lerk of the Senate 

I on don — Mr Geoffrey F Duvecn has given the 
sum of 10 000/ for the establishment of a University 
lectureship in otology 

The title of reader in plant ecology has been con 
ferred on Dr F J Salisbury of University College 
The following doctorates have been conferred 
D Sc tn Chemistry Mr R Ray (University College) 
for a thesis entitled Studies on Boron and btlica 
and E W J Mardles for a thesis entitled A Contn 
bution to the 1 heorv of Colloidal Chemistry based on 
Studies in the Colloidal Chemistry of Cellulose 
Derivatives and other papers 1 ) Sc tn Physics 
Mr H P Waran (University College) for a thesis 
entitled Disintegration in Discharge Tubes D Sc 
(Pconotmcs) Mr H biner (Lon ion School of 
Fcononucs) for a thesis entitled Representative 
Government and a Parliament of Industry 
Manchfstlr —The following ore among the 
persons on whom the new chancellor the Fail f 
Crawford and Balcarres will confer honorarv degrees 
on the occasion of his installation on November 10 
Mr J G Adami vice chancellor of the University of 
T iverpool Sir James G I razer Sir Yrthur Keith and 
Sir Thomas H Warren 

Oxford —By the recent death of Dr A R unbaut 
the post of Radcliflc observer becomes vacint It 
was in memory of Manuel Johnson one of Dr 
Kambaut a predecessors that the Johnson memorial 
prize was founded This prize is usually offered 
every four years for an essay on some astronomical 
or meteorological subject It has been awarded this 
year to G M B Dobson I incoln College 

The Burdett Coutts scholarship in geology has been 
awarded to L I A bdgell University College 
The Halley lecture for 1924 will be delivered by 
Prof John Joly professor of geology and mineralogy 
Trinity College Dublin 
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Tbf University of King s College Windsor Nova 
Scotia is to be moved to Halifax A large part of its 
buildings was destroyed by fire in 1920 and its work 
has since been carried on with much difficulty in 
cramped and uncomfortable quarters The Carnegie 
Corporation of New York will make a large grant 
towards the expenses of re establishing the college at 
Halifax where its work will be earned on in association 
with the l mversity of Dalhousie Its engineering 
courses will be discontinued 

In accordance with the terms of the will of the 
late Sir Archil aid Dawnay the Royal Institute of 
Bntish Architects has awarded one scholarship of 
50/ per annum to Mr R W Donaldson (University 
of I iverpool) and two scholarships of 25/ per annum 
each to Mr R H Turner (University of Liverpool) 
and Mr A E Cameron (Architectural Association) 
Mr C H Hutton (University of Liverpool) who was 
awarded a scholarship of 25! for 1922 1923 has been 
granted a renewal of his scholarship for 1923 1924 
The scholars! ips are intended to foster the advanced 
study of construction and the improvement generally 
of constructional methods and materials and their 
influence on design 

A prize fellowship of 1000 Swedish kronor offered 
for research in science by the Swedish 1 ederation of 
L mversity Women has been awarded to an F nghsh 
woman Mrs Muriel Wheldalc Onslow Mrs Onslow 
is distmguishe 1 for her work on the biochemistry 
of plants She has already been an N Fellow 
of Newnham College Cambridge and in 1915 was 
awarded a fellowship of the British F deration of 
University Women lhe Swedish award proves 
that the work of British women m science is note 
worthy not only in Creat Britain but also in com 
petition with that of other scientific w orkers for the 
fellowship was open to the university women of 
eighteen countries 

A list of qualifications for teachers in technical 
schools recognised by the Burnham Committee for 
salary purposes as equivalent to a degree has been 
approved by the Board of Fducation and has recently 
been issued as Appendix III to the Report of the 
Standing Joint Committee on Salaries for Teachers 
m Technical Schools (H M Stationery Office 
Imperial Houso Kingsway I ondon W C 2 id net 
By post ijd) In Section (c) Science and Technology 
the following qualifications are accepted — (1) Aca 
demic Qualtficati ns Associate of the Royal College 
of Science I ondon or Ireland of the City and Guilds 
of I ondon Institute or of the Royal School of Mines 
(11 ) Membership of Professi nal Societies Associate 
membership of the Institutions of Civil rngineers 
Mechanical rngineers or Electrical Engineers pro 
vided that the Associate Membership examination 
has been passed and that three years engineering 
experience after the age of 21 13 reckoned as part of 
the qualific ition associateship of the Institute of 
Chemistry provided that the Institute s Fxamination 
for Associateship has been passed and membership 
of the Pharmaceutical Society and Pharmaceutical 
Chemist pro\i led that the Qualifying and Major 
Examimtions hive been passed and followed bv 
three years professional experience (111 ) Miscel 
laneous Whitworth scholarship if gained between 
1887 and 1932 and the first class Colliery Managers 
Certificate if the holder has three years industrial 
experience after the age of 21 and has also obtained 
the diploma of a recognised mining college 1 his list 
may be modified from time to time and qualifications 
not included can be submitted to the Board of Educa 
tion by Local Authorities for approval 
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Societies and Academies. 

Pa RIB 

Academy of Science* October 8 — M Albrn Haller 
in the chair — A Lacroix Notice on P Elie Colin 
The greater part of Cohn s life was spent in Mada 
gascar where his work in geodesy meteorology and 
magnetism tormed the foundation of all subsequent 
work in these subjects in the island — Jean Pernn 
Radio chemistry of fluorescence The theory dcvel* 
oped in an earlier communication is modified to agree 
with the 1 bservation that m certain cases the fluores 
cent body may enter into chemical combmat cu with 
the solvent (glycerol) or with oxygen The influence 
of ten perature on photo chemical reactions is also 
investigated — Ch Deptret F Arcehn and X Mayet 
The liscovery of fossil remains of man of the Auo 
gnaenn age at So'utrd (SaAnc ».t I oire) Three com 
plet skelctors were discovered in positions which 
definitely prove bunal Drawings o' til three 
skulls with descriptions are given The men 
belonged to the Cro Magnon race Aungnacian period 
but differ in some respects from the Cro Magnons of 
V6/6rc and Grimaldi — Alex Vironnet The forma 
tion of planetary systems and stellar bystems — 
R Fortrat and P Dejean An attempt to construct 
a bobbin without iron giving intense magnetic fields 
1 he solenoid was constructed of wires of electrolytic 
copper rectangular in section cooled by a rapid 
current of water The apparatus as made could 
carry a current of 4740 ampereb and absorbed 277 
kilowatts A field of more than 40000 gauss was 
obtainable — Louis de Broglie Quanta the kinetic 
theory of gases and Fermat s principle — L P Clerc 
A question of photographic perspective — Albert 
Portevin Remarks concerning the relation between 
Young s modulus and the atomic volume The 
equation expressing the relation between Youngs 
modulus the density and the atomic mass given w 
v recent communication by Th Peczalski 13 identical 
with results arrived at by Fesaerden m 1892 There 
is approximate agreement between the formula and 
experiment for certain metals but for others notably 
rhodium tantalum and tungsten there are wide 
discrepancies tungsten for example giving 42 2 as 
the modulus igainst 8 o calculated — P VaiUant 
fhe influence of small variations of temperature on 
the conductivity of solid salts and the rAle of the 
humidity in this phenomenon The results of the 
experiments described lead to the conclusion that in 
solid salts the electrical conductivity is largely 
superficial and due to 1 particular condition of the 
surface layer This accoui ts for the marked influence 
of traces of moisture on the observed conductivities 
— V Sorrel Polarisation capacities with alternating 
currents — Marc Bndei Biochemical study on the 

compositio 1 of Monotropa hybopitys Isolation of a 
new methyl salicylate glucoside monotropitine The 
extracts of this plant contain two glucosides mono 
tropeme and monotropitine the latter being new 
they are readily separated by their different sola 
bihties m acetic ester The new glucoside mono 
tropitine has been isolated m the pure crystalline 
state Some physical and chemical properties are 
given it does not appear to be identical with 
gaulthenne — Rend Wurmser Energy yield and 
chlorophyll assimilation — A Maige Remarks con 
cermng the formation and digestion of starch in 
plant cells The theory best in accord with known 
facts on the formation and digestion of starch in 
plants consists in regarding these two phenomena as 
due to entirely distinct catalytic actions — G Truffaut 
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and N Buiunofl The influence of the sugar con 
centration of the media on the activity of nitrogen 
fixing bacteria Both for the development of the 
aerobic bacilli m a non nitrogenous medium and for 
the fixation of nitrogen in those possessing this 
property low sugar concentrations of the order of 
x in 1000 are more advantageous than those usually 
employed — M Lemoigns The butyleneglycolhc 
fermentation of calcium lactate by bacteria of the 
B submits group The formation of 2 3 butylene 
glycol and acetylmethylcarbinol by the action of 
bacteria of the B subtihs group on calcium lactate 
has been proved The action is slow and difficult 
to detect — H Barthtltmy The action of water 
common salt sodium bromide and calcium chloride 
on the spermatozoids of Rana jutca and Bufo 
vulgaris — A Weber Does the rupture of the 
branchial operculum at the moment of metamorphosis 
of Batrachians demonstrate the transmission of an 
acquired character ? 


Vienna 

Academy of Science July 12 — R \\ ettstein 
president in the chair — Fntz Fnlchtl A contnbu 
tion to the knowledge of the qualitative and quanti 
tativc distribution of Copepoda in the Plankton of the 
North Adriatic and of their ectoparasites Hie use 
of graphic representation m distribution maps — 
Cerhard Kirsch and Hons Pettersion On the 
destruction of atoms by a particles A study of the 
H particles produced when atoms arc destroyed by 
swift a particles The ranges of the atomic frag 
ments (H particles) are 18 cm for beryllium 12 cm 
for silicon 13 cm for magnesium in air The ritio 
between the H particles produced and the number of 
a particles employed 13 about xo ‘ foi beryllium 
6 x 10 * for silicon and magnesium — J Hepperger 
On the heliocentric velocity of meteors Theoretical 
representation of the relative numbers of the frequency 
of meteors Assuming the heliocentric velocity of 
the meteors to amount to 74 km per second the 
number of meteors per hour ascertained by observa 
tion may be made to agree with the relative numbers 
— Julius Zellner Contributions to comparative 
phytochemistry Chemical analysis of the leaves and 
flowers of Knautia sylvatica — Konatantia Pli ringer 
Chemical analysis of the leaves and flowers of Cham 
anerton angushfolium Quantitative determinations 
show agreement in constitution for le ives and 
flowers — Choia Fwnberg Johann Herrmann I eo 
poldine RSgeUperger and Julius Zellner Chemical 
analysis of the bark of Acer campestre Corylus 
AveUana and Alnus tncana — Josef Einleger 
Jolanthe Fischer and Julius Zellner Chemistry 
of heterotrophic Phanerogam la Loranthus was 

chemically analysed for the first tune Elements 
have been found in Viscum not previously recog 
msed — Hans Pmbram (1) A critique of the trans 
Plantation experiments mode by ft G Harrison 
The rudiments of the anterior limbs of axolotl 
embryos if excised and implanted in the same or 
neighbouring situations upside down (with dorsal 
ana ventral surfaces reversed) develop into extremi 
ties which have the symmetry of limbs belonging to 
the opposite side of the body These experiments 
do not prove a change of the upper side of the rudi 
ment into an under side by the influence of the body 
as a whole It is an inversion of the polarity of the 
extremities which grow proximally instead of distally 
The inversely transplanted rudiment is impeded In 
the original direction of its growth by the adjacent 
parts of the body (2) The causes of animal colour 
ing The presence of dopa (3 4 dyaxy phenyl 
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alanin) m the cocoons of night butterflies and saw 
flies causes spontaneous formation of melanme when 
water is admitted While in the case of day butter 
flies the sensitiveness to light of the tyrosinase 
ferment plays a part m the adaptation to the bright 
ness of the background the adaptation of the night 
butterflies u> caused by the degree of moisture The 
cocoons acquire a dark colouring on a moist dark 
background — Alfred Bhrenpreis (x) Curvature of the 
neck of the larva when the animal pole of the ovum 
of Triton alpesirts Laur has been punctured By 
puncturing the animal pole of fertilised but still un 
segmentated ova of Inton alpestns Laur Przi 
bram s hypothesis has been confirmed that the 
prospective signification of the animal half of the 
ovum is m the formation of dorsal parts of the 
embryo An animal developed so far as to form a 
larva after puncture had its head bent dorsally at 
almost a nght angle owing to a deep indentation 
m the neck due to the puncture (2) Transpl rotation 
of the sperm of full grown Urodel-e Successful 
tr implantation of the whole sperm of Triton Cnstatus 
T aur by the autophorous method of Przibram 
The transplanted spermatozoa were m good condition 
even four months iftcr the jpe ration their functions 
were normal The formation of the spermatophore 
was completed in eighteen days— August Jellinek 
rod Ihtodor Koppanyi Mentil capacity of rats 
with an injured bram Kinacsthetic and optical 
experiments in training rats the cortex of the cere 
brum cf which had been destroyed by thermo 
cant ry pr ved that the associative memory of the 
rats is to 1 very large extent independent of the cortex 
of the cerebrum —Silo Kunio and Leone re Brecher 
The causes f animal colouring In vertebrates it is 
probably the tyrosine in the teguments and dermal 
coverings tl it sujphcs the chromogcn Dopa 
as the element of pigment formation could not be 
found in fish birds and mammalia — Leonore 
Brecher and Fer linand Winkler The igreement of 
positive and negative dopa re ictions both in 
frozen secti ns and extracts Frozen sections of rats 
eyes of the scalp of dark haired men of the chrysalis 
of Vanessa urttete and the cocoon Bombix mon did 
not show any dopa reaction dopa was found 
however both m frozen sections of tlie cocoons of 
Saturnia pavonia and Fngaster lanestns and in their 
extracts — Walter Fmkler (1) Keflex action to 
ilsence of moisture of the marsh load Bombinator 
tgneus Laur On dry clayey soil the toad remains 
stationary the hind legs only m ike an irregular 
alternating movement which is a reflex action 
probably in order to save itself from drying up and 
to get to the deeper moister layers of eartl On 
dry ground the toads Uso lose the reflex of turning 
round (2) The influence of extern d factors on th 
colour of the ins of marsh toads Bombinator tgneus 
I aur The golden colour of the ins of animals kept 
on moist ground or moss does not change The ins 
of toads kept in aquaria becomes whitish when they 
arc illuminated by a minor from below the ins 
acquires a green metallic lustre when thi animal is 
kept on dry ground When no light is admitted the 
ins docs not change its colour (3) Experimental 
v am tion of the colour of the skm of toads Bom 
binaior tgneus Laur and Bombinator pachypus Br 
If the upland to id is kept on dry clay light groon 
spots appear on its back resembling those of the 
marsh toad Grey marsh toads turn green on moist 
clay wlien kept in water and illuminated from 
beneath a golden colouring with a metallic lustre 
appears on the two parotids reminding one of the 
bronze metallic lustre of the ground colour found in 
upland toads 



NA TURE 


Official Publications Received. 


[November 3, 1923 


hraTiTOTtuH or Hkatinii and Vantilatinu End inline, Imo (it Kmita 
Club, Coventry Street), It 7.— P 0 Wlilpp ■ Some Common Fiul 
Kin Deeiyn end Applioitlon 
KfTonoLor.icAL Society or London, it 7 




NATURE 


6 77 



SATURDAY, NOVEMBER 10, 1923 


CONTENTS. PA 

The Imperial Inatstate and the Development of Over- 
tea* Resources 

Field Natural History U lust t ate i ) By the Right 
Hon Sir Herbert Maxwell Bart FRS 
Earth and Sun By S C 
Biology and Sociology By F S Marvin 
The Petroleum Industry By H B Milner 
Our Bookshelf 
Letters to the Editor — 

Tl e T elati n l etween Solar Act v t> an 1 At osphtr 
Llictncity —Dr Louis A Bauer 
Lo g range I ar idea fr m Ral un act v I)e| a t 
Dr Gerhard Kirsch an 1 Dr Hons Pettersson 
C lour V i n a 1 U ur V oi TUon a —Dr 
F W Edridge Green C B E 
‘.ex t hr n so nes n I lants ( With lha„ a ) — 

Miss Kathleen Bever Blackburn i 

Powers of 1 trrej tion of Bir Is — Chas W Palmer 
P pulalon ini Unem^l yet Dr Marie C 
Stopes 

A 1 oss 1 1 C urc for Can er Dr J H Orton i 

Science an 1 the State —Philip Forrer 1 89 

A 1 1 res nt t ve be nt he Co nc 1 Hugh Richard 
son 089 

Radio Direction Finding by Reception By O F B (90 
The Education of the People lly Prof T Percy 
Nunn 69 

New Discoveries and Paintings of Paleolithic Date 
in the Department of the Lot France) By M C B 695 
An African ChaUcothere By Dr Chas W Andrews 
FRS 
Obituary — 

The Hon N C Rothschild By E E A 
Mr William Thomson 

Sir William Rice Edwards K C B K C I E 
CMG 

Current Topics and Events 
Our Astronomical Column 
Research Items 

Scientific Activities in Birmingham By J N F 
Aeroplane Performances 
The Floor of the North Sea By J S G 
The Physicist in the Textile Industries 
University and Educational Intelligence 
Societies and Academies 
Official Publications Received 
Diary of Societies 


696 


$ 

7 of 

7°7 

70S 


rittena! and PM% h ng Ijfi 
MACMILLAN t- CO LTD 
ST MARTIN S STREET LONDON WC2 

Advert semen ts and bus ness letters should be 
addressed to the Publishers 
Ed tor al communications to the Editor 

Telegraphic Address PHUSIS LONDON 
Telephone Number GERRARD 8830 


The Imperial Institute and the Develop- 
ment of Overseas Resources 

T IIF Imperial Fconomic Conference has approved 
a scheme whereby the Imperial Institute is to 
be reconstituted a representative if the Department 
of Scientific and Industrial Research is to be one of a 
committee of three appointed to see that the Institute 
laboratories hmit their work to preliminary inquiries, 
and the Galleries ore to be closed in spite of the protest 
of New Zealand on the score of economy I he detailed 
at count which has just betn issued by the Imperial 
Institute (Bulletin of the Imperial Institute vil xxi , 
No 1 pp iv+289 pnee 31 6 d) of its work in recent 
y ears has been published at a very convenient time The 
Institute was founded m 1887 but until 1903 the work 
for which it was established was subordinated to the 
effort to run it as a socnl dub attached 1 1 a ballet It 
wis reorganised in 1903 and in that year it began the 
public ation of its quarterly Bulletin which now has a 
circulati n of 3000 topics and also issued the fiist report 
by its Mineral Surveys Its efforts then to undertake 
the w rk for which it was founded were handicapped 
by restrictions burdens and prejudices inherited from 
the former regime The Institute has however been 
steadily surmounting these difficulties and building up 
in organisation bv which to help the utilisation of the 
varied materials still lying unused in the Tmpire Over 
seas It works by three mam branches Its Depart 
ment of S lentific and Technu al Resear h investigates 
all kinds <f raw materials and advises is to their 
pr< fitiblc employment Its Inttlhgenre Department 
gives information and advice and is aided by tom 
mittccs of commercial technical and scientific experts 
wl ich deal with riw materials silk producti n rubber 
reseir h timber and the mineral resources of the 
I mpire lhe extensive museum attn tivcly displiys 
the chief raw matemls and illustrates the geographical 
onditions under which thev ire produced and the 
processes by which they ire utili ed 
The work ilready ichieved by the Institute is clearly 
of high val it lhe liscoiery of the Udi coalfield 1 y 
one f its Mineral Surveys would ilone repay all the 
expenditure on the Institute for that coalfield in the 
event of inv serious war in urth west Afnei would 
l e invalu ible in the d fci e f our colonics there ind 
it will pnbibly develop into a coding station of high 
importance from its position on the tropical Atlantic 
The disc n try of the monazitc sands of Ceylon has 
destroyed the former German monopoly based on 
Brazilian material Several of the Mineral Surveys 
organistd by the Institute have now passed away 
from it as they have developed mto independent 
geological surveys 

As to other natural products investigations in the 
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Institute laboratories or earned on elsewhere have 
removed from Indian beeswax the suspicion of adultera- 
tion that had arisen owing to its varied natural com- 
position The Institute has helped to render tobacco 
one of the chief crops of Nyasaland It has shown 
why Indian barley to be serviceable for malting must 
be shipped from Calcutta by Mav and from Bombay by 
June It has further helped India and the medical 
world by destroying the former monopolies held by 
Russia in santonin and by Germany m thymol It has 
shown that for many purposes the kapok of India can 
lie used instead of that yielded by a different tree from 
Java It has assisted British Africa and the tanning 
industry by showing the value of the sant seeds of the 
Sudan and by finding British markets for South African 
wattle Its work on the commercial production of 
acetophenone m Western Australia promises useful 
results It has shown, m spite of the general view to 
the contrary, that Indian opium often contains a 
sufficiently high proportion of morphine and codeine 
to replace the supplies of Turkey and Persia which 
failed during the War It has aided tea and rubber 
cultivation in Ceylon, and the Sudan by recognition of 
the special qualities of its gums It has helped to 
improve the cocoa of West Africa and develop its 
palm oil production It has secured the offer to 
Palestine of higher prices for En silk than those paid 
for the material elsewhere It has shown that the 
Croton riltotttanus of Kenya Colony yields a \ aluable 
drug, and that the Indian aconites indude several 
medicinal reagents, the production of which would be 
profitable to India and useful m medical practice It 
has given helpful advne in fibre and bean production 
in East Africa, in wood pulp manufacture m Canada, 
and in connexion with the minerals, timbers, and drug- 
producing materials of Australia and New Zealand 
The Institute has been helpful not only by encourag 
ing production, but also by avoidance of waste and 
dis ippointment in premature attempts to utibse 
mattnals in areas which cannot at present compete 
with more favourahlv situated localities Meanwhde 
it collects information as to the position of such 
materials, so that they can be reconsidered from time 
to timt as the conditions alter 
The work m the Exhibition Galleries of the Institute 
is not the least important of its services The Imperial 
Conference has directed attention to the need for 
improved geographical education as regards the Empire 
Wc referred m an article (Apnl i 192a, p 403) to the 
Public Exhibition G clients of the Institute as * without 
question the finest illustration of economic geography 
in the world ’ All the thief materials of the Fmpire 
are shown there with ingenious illustrations of the 
volume of output, their distribution throughout the 
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Empire, and the geographical conditions under which 
they occur Important geographical features are 
illustrated by models, such as those of the Victoria 
Falls and of important harbours, ethnographical 
factors by models of different races , the scenery of 
different regions by pictures and photographs , local 
handicrafts by collections of work, and Oriental 
artistic culture by decorated pavilions such as those 
of India and C ey Ion Statues of Cook and Raffles direct 
attention to great landmarks m historical geography 

In addition to the public galleries there are research 
collections for reference by industrial experts and 
commercial inquirers The galleries are unique as the 
only centre at which may be seen the opportunities 
and resources of all parts of the Overseas Empire 
Although dosed on Sundays, the galleries have roc^ooo 
visitors a vear and 10,000 school children go in classes 
under the guidance of their teachers and the Institute’s 
lecturer The loss of these galleries would be educa- 
tionally deplorable 

The organisation of the Institute has proved well 
suited to its work It is managed by an executive 
council, including representatives of the contributing 
states and colonies, with the Under Secretary of State 
for the Colonies as the chairman This arrangement 
secures widespread but voluntary association, and the 
Institute organisation may prove a useful model on 
which still greater experiments in Imperial co operation 
may be made 

That the Institute supplies a widely felt need is 
shown by the numerous inquiries sent to it from all 
parts of the Empire In 1922 it returned in replies no 
less than 1 334 reports The chief subjects, in order of 
number, were tropical agriculture, minerals, fibres, 
oils and oil seeds, food stuffs and fodders, timbers, 
drugs, and paper making materials That the in- 
formation given by the Institute is of use to our larger 
Dominions as well as the smaller colonies is indicated 
by the widespread origin of the inquiries They 
included m 1922, 121 from India, 89 from Austraba, 
89 from South Africa, 52 from Kenya Colony, 45 from 
Nigeria, 37 each from Ceylon and the West Indies, 
36 each from the Gold Coast and New Zealand, 35 from 
( anada, and a few from each of the smaller colonies 
and protectorates 

It may be hoped that the reconstitution of the 
Imperial Institute will extend its usefulness and enable 
it to carry to full success the main purpose for 
which it was founded The development of the natural 
resources of the Empire would then be assisted by in- 
vestigation into the economic biology, geology, and 
geography of the British Overseas Dominions through 
an institution worthy of the group of national scientific 
museums at South Kensington 
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Field Natural History 

(i) Hebridean Memories By Seton Gordon Pp 
xn +180 +65 plates (London, New York Toronto 
and Melbourne Cassell and Co , Ltd 1923 ) 15s 
net 

(a) Shetland Pirates and other Wild Lt/r Studies 
By Frances Pitt Pp 248+16 plates (London 
G Allen and Unwin, Ltd , 1923 ) ior 6 d net 

I T used to be said of leisured Englishmen tliat their 
first thought pi a morning was— What shall 
we kill to day ? but in the present generation there 


survival is precarious It seems says Mr Gordon, 

to be only a question of time before this handsome 
bird shares the fate of the kite and the white tailed 
eagle for even to its most inaccessible [least a< cessible P] 
nesting grounds collectors make their way every year, 
and to a collector a clutch of hen harrier s eggs w a 
pri7c of the first order 

Happily Mr Gordon has something to set against 
tl is gloomy forecast Until three years ago, the 
whooper swan — Cygnus musicus — had not been known 
to nest m Great Britain sme e the end of the eighteenth 
century but on a certain loch which must remain. 



is a steadily increasing number of men and women who 
prefer p itiently to study wild animals in their h lunts 
and to learn as much as possible about their chancier 
and habits Instantaneous photographs has idded 
greatly to the interest and permanent vilue of this 
form of field sport and both the books before me owe 
much to the camera 

(1) Mr Seton Gordon s field studies have been 
conducted chiefly in the Highlands and Western 
Islands where land and water retain much of thur 
primitive aspect and still harbour creatures that have 
long been exiled from the low country Ihc hen 
harrier — Circus cyaneus — for example, though practi 
cally extinct as a resident m the mainland still rears 
its young m the Western Isles although even there its 
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like the clan Matgregor nimeless by day a pair 
of whoopers reared their v mng m 1918 and 1919, 
ml in 1920 two purs nested there One nest,’ 
says the author 1 still int ut as I write , the other 
hu> been loblxd be collectors As Chnstnns we are 
bidden to lo\e our enemas but as sinful mortals it is 
something fir removed from a blessing that we mvoke 
upon these net irnus thieve Lnless vigorous measures 
arc t iken to protect the nc sts we shall lose this splc ndid 
bird onee more owing to the perverse curiosity of a few 
armchair naturihsts who will gi e ten times the pnee 
tor a British laid egg of a whooper than he will pay for 
one laid in Iceland 

Mr Gordon pitched Ins tent — an inconspicuous one 
no doubt— about fifteen feet from the w hooper s nest, 
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and succeeded in getting some excellent photographs 
He always entered the hide ar ompmied by his wife 
who presently left it rivvmg away from the island 
It is useless t enter any hiding tent unless one is 
1 « mpamed by 1 1 omp mie n and unless that < om 
pam n depirts as ostcntatioi M> is possible All 1 lrds 



cane n\.one 1 t \ t rv few more than one so a human 
figure leasing tl eir nest stills their suspieions and 
causes them to return witl ut dcliv provided they 
h ive liecome i 1st med t the presence of the 1 lding 
tent which should if p silk be ere ted a lew days 
previously 

Beasts as well as birds rime under the autlors 
scrutiny The incident of a r ilbit pursuing and 
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driving away a stoat reminds me how one summer 
evening a large rat was dnven close to my feet by a 
nbbit— presum ibly a doe protce tmg her young — was 
seized and severely shaken and limped awav squealing 

It surprises one that Mr Gordon who is at pains to 
defend the char it ter of merlins ravens and other birds 
of rivm should repeat without comment what one 
would fain to be calumny against the dipper — Ctnclus 
aquaheus It is said to do much harm when the 
sea tr ut are spawning (p 51) We have the 
authority of the late Prof Newton to the effect that 

innumerable examinations of the contents of its 
stomach have not only proved that the charge [of 
devouring the ova of fishes] is baseless but that the 
bird clears off many of the worst enemies of the 
precious product 

Mr Gordon takes good note of the plants that grow 
m the waste places which he loves The rose root is 
rec >rded correctly as Sedum rhodiola on p 21 and under 
the obsolete title Rhidiola rosea on p 56 The lllustra 
tions throughout are admirable The black backed 
gulls most ruthless of marauders seem as harmless as 
doves in lig 1 

(2) 1 he title of Miss Frances Pitts volume Shetland 
Pirates is reminiscent of Mignus Troll and his 
daughters Minna and Brenda but it is of feathered 
pirates only that she has to tell namely the great 
skua or lonxic Stercoranu s skua — and Richardson s 
skua or sco tie — S parasiticus No dcubt they live 
mainly by piracy harrying gulls so cruelly that these 
have to disgorge their catch and robbing the nests 
if other birds 1 ut Miss Pitt cl antably thinks that 
both species do c crasi nally fish honestly on their own 
account Ihcsc rapiuous birds arc dcscnlied in the 
first chapter each of the remaining chapters recording 
tl e author s observation if otl er birds and beasts 
1 oth in captivity and in the wild She tells us how she 
used to dec 1 ire th at there was no amm il so wild that 
it could not lie tamed by patience ind kindness 
but her experience with a true wild cat — Felts silvestns 

winch she received as a kitten from Inverness shire 
l rought her to a different opinion namely that none 
of that species e m be tamed or tramed (big 2) 

One of Miss Pitt s most charming chapters deals with 
stoats and weasels but I feel unable to share her 
doubts about the purpose of the white winter pelage 
assumed bv both these little carnivores in northern 
regions and by the stoat in parts of Great Britain 
She cites the bluk tag on the stoats tail as evidence 
against that purpose being protective coloration, 
hut it is surely not more conspicuous than the white 
s ut in the general protective colour of a rabbit Miss 
Pitt s suggestion that a white ec at better enables an 
animal to endure cold than u dark one receives no 
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support from the arctic fauna, for while the land 
mammals m polar regions are white in their snowy 
environment, the pelagic mammals — whales, seals 
walrus, etc —remain dark The polar bear, hugest of 
Ursula, would encounter far more difficulty in stalking 
seals — his favourite food — were it not for his white 
mantle 

Miss Pitt has undertaken useful analysis of the bam 
owl’s bill of fare In twenty-eight pelts or castings 
taken at random from the roostmg-place of a bam owl, 
she identified the remains of 112 small mammals and 
3 small birds “ In less than a month that owl had 
eaten 66 mice and rats and 4 6 shrews, a record that I 
suspect few cats could equal ” A cat, it may be noted, 



might kill the shrews, but would not eat them therein 
showing a discrimination which it were well that 
gardeners and others would observe between the 
beneficent insectivore So rex and the destructive 
rodents Mus and Evotomus 
Besides the experience gamed through long hours of 
vigil in a hiding-tent, Miss Pitt has made still more 
intimate acquaintance with many wild animals, not as 
mere pets, but as free companions and messmates Of 
these, the most intellectual were a pair of ravens, which 
spent much of their tune “ ragging ” the cook alter- 
nately with her cat , the most docile was a merlin 
hawk, the most playful a pine marten (Fig 3), which 
came as a “ kitten ” from the Cumberland Fells, and 
quite the most foolish and awkward was a brown 
hare There is much entertainment, as well as sound 
information, m both these volumes 

Herbert Maxweu 
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Earth and Sun. 

Earth and Sun an Hypothesis of Weather and Sunspots 
By Ellsworth Huntington With a Chapter by 
H Helm Clayton Pp xxv + 296 (New Haven 
Yale University Press , London Oxford Univer- 
sity Press, 1923 ) 23s net 

F OR half a century or more, it has been known 
that the earths magnetic condition vanesjm 
striking similarity with the state of activity on the 
sun’s surface Many attempts have been made to 
establish similar connexions between meteorological 
phenomena and the sunspot cycle, but only within 
recent years has it been possible to record indisputable 
success m such attempts The ele- 
ment most clearly affected is, as 
might have been expected, the tem- 
perature Koppen’s work, sup- 
ported by that of several other 
writers, demonstrates that at sun- 
spot maximum the mean tempera- 
ture of the atmosphere is slightly 
less than at sunspot minimum The 
difference is small, being o° 6 C m 
the tropics, and falling to o° 4 C in 
temperate latitudes It seems not 
unlikely that the diminution at sun- 
spot maximum corresponds rather 
to increased terrestrial absorption — 
due to a greater amount of ozone 
in the upper atmosphere — than to 
diminished output of radiation from 
the sun Ihe sun sends out in- 
creased corpuscular emission, and 
almost certainly mcreased ultra- 
violet radiation, at times of sunspot 
maximum, so that it would be rather surprising were 
its total radiation to be diminished at such times 
On the other hand, intensified short-wave radiation 
would probably produce more ozone, which would 
intercept a larger proportion of radiation on its way to 
the earth s surface 

Small as is this temperature variation, it may be 
expected to produce important effects upon other 
terrestrial phenomena Such effects would show a 
(onnexion with the sunspot cycle, possibly almost 
as close is that shown by the temperature varia- 
tion itself Hence the fact that a meteorological 
phenomenon is strongly correlated with the solar 
activity does not necessarily imply that the connexion 
is direct and independent It is doubtful whether any 
other independent solar meteorological effect has yet 
been established, though some remarkable secondary 
effects are known For example, Mr C E P Brooks 
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has shown that the great African lakes Victoria and 
Albert show variations of level amounting to several 
feet practically in synchronism with the sunspot curve 
the maxima of the two curves occurring together The 
rainfall in the drainage basins does not show a corre 
8 pond mg vination and it seems probable that the 
high level at sunspot maximum is due to decreased 
evaporation owing to the lower air temperature 
Again Douglass has found several cises in which 
the growth of trees as indicated by the thickness of 
their annual rings has \ ined nearly in synchronism 
with the solar cycle this is clearlv an index of some 
more immediate solar meteorological effect whether of 
thermal origin or not 

lhe questi n as to a pcssible influence of solar 
activity n the barometn pressure is one which has 
received considerable attention In the case of this 
element the solir effects must necessarily be more 
complicated thin in the case of temperature where 
the viniti ns are likely to be everywhere of the 
same si„n it i given time though with local differences 
of magnitude The total itm spheric pressure upon 
the tarth can scarcely he appreciably affected bv the 
suns 1 inges so that if the solar influent c increases 
the pnss itc in one rcgi n tl ere must lea countei 
vailing change in other regions The diftculty of 
detecting such effe ts is lcarly mu h greater than 
that of demonstrating the tenperature changes — 
itself an exacting task Anv su h barometric changes 
whirl occur appear to be small and must I e obtained 
by averaging the results from a number of statu ns 
if these happen to be distributed across the borders 
of oppositelv iffectad regions tie effect sought for 
may almost or quite can el out m anv case it requires 
extremely detailed research to establish changes of 
particular sign in different regions and to ascertain 
the limits of these regions 

Such investigations have of late yean, been pro 
sccutcd vigorously and not without valuable results 
by a nu nber of Amencan meteorologists amongst 
others — and are recorded by Mr Lllswc rth Huntington 
m his new book The sub title of this work is \n 
hypothesis of weither md sunspots it is a om 
pamon v lime to his recent book on Climatic 
Changes wlich dealt mainly with past relati inships 
between the earth and sun while the present work 
is concerned with existing connexions I he leading 
idea of both books is that terrestrial meteorology 
depends partlv on purely terrestrial conditions and 
partly on changes m the solar artiwty the latter 
are supposed to act chiefly through variations in 
barometric pressure and especially in the number 
location and intensity of ey clonic storms It is also 
claimed that there is on important sjlar activity 
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effect on atmospheric electricity The elucidation of 
such questions as these is obviously a matter of great 
interest and significance and it is very convenient to 
have a summary of the present state of knowledge of 
the subject set out as is done m this book The author 
has himself devoted enormous labour to this kind of 
investigation and writes both with enthusiasm and 
with a wide acquaintance with the literature concerned 
But to the reviewer it seems that much more evidence 
is required before it is safe to accept many of the 
conclusions which the author regards as established 
In particular the evidence for any regular effect of 
solar activity on barometric pressure and atmospheric 
electricity seems inadequate There seems however 
to be a case for a connexion between sunspots and 
cy clones m certain tropical regions 
A considerable section of Mr Huntington s book is 
devoted to the inverse problem of planetary influence 
upc n solar activity Mr II Helm Clayton contributes 
one of the four chapters m this section and it is rather 
surprising to see an this chapter what seems to be an 
error elstwhcrc expressly pointed out by Mr Hunting 
ton namely that the tidal influence of the planets 
on the sun is inversely proportional to the square of 
the distance of the planet from the sun Minv at 
tempts 1 aa e been mode to relate the s inspot v ina 
tions t j planetary periods but with doubtful s icccss 
The period of Jupiter (11 86 years) is not very different 
from the mean sunspot penod (11 a scars) but the 
discrepancy is sufficient to rendtr it very problematical 
whether anv relationship between the two can be 
credited even when illowance is made fer the dis 
turbing influence of the other planets Mr Huntington 
puts forward a hypothesis of electrical influence hy 
the planets upon the solar atmosphere but at present 
this is almost purely speculative Such questions may 
le easier to de ide when the nature of sunspots is 
better understood than now \t the moment it is at 
least a possible view that the mam sunspet variation 
is due to some intrinsic solar period S (_ 

Biology and Sociology 

Fisays o/a BtologiU By Julian Huxley Pp xv + 306 
(London Chatto and Windus 1923 ) is 6 d net 

T HIS brilliant book though somewhat disfigured by 
overlapping and repetition m certain parts » 
one of the most suggestive and enlightening works for 
tht popularisation of science which have appeared for 
a long time It covers a wide field and Mr Huxley 
shows himself in it a man of wide interests many parts, 
and an easy and attractive style of writing He has 
two senous articles covering much the same ground, 
on a new rationalistic conception of God a sound 
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and careful survey of the relations of biology and 
sociology , a charming essay, full of careful observa- 
tion, on the manifestation of emotion m buds , a light 
satirical discourse called ‘ Philosophic Ants ’ on the 
relativity of our conceptions, two admirable discussions 
on sex psychology and on the biological approach to 
progress and last, but not least, seven sonnets intro 
ductory to each chapter They are quite good sonnets 
too 

It would be impossible in a short review to give 
any idea of the varied contents, and it would spoil the 
reader s enjoyment to pick out the plums too freely 
But one may indicate the author s attitude on the 
more important topics of whit h he tre its 1 he last two 
papers contain his attempted rationalistic reconstruc 
tion of the idea of God being an inalysis and ehbori 
tion of the statement that the conception of (iod 
always represents man s idea of the powers operating 
in the universe It will be noticed that the sec < nd e f 
these papers delivered at Woodbrookc at the sixth ol 
the Unity History Schools appro u lies mort neirly on 
the side of divine personality and of eomtnun il religion 
to the ordinary attitude of the Churc hes 

It is not to be supposed that Mr Jluxlcv weakens 
an\ where in his allegiance to positive s leme He tells 
us in the first paper that a 1 iw of Nature is net some 
thing revealed is absolute not something imposed n 
phenomena from without or from ibove it is no more 
ind no less than a summing up m genet iliscd fonn 
of our own c bserv itions of phenomena He idopts 
m fact entirely m this matter the positi n which Dr 
E W Hobson has been illustrating s> fully m his 
recent Gifford Lectures Students of Comte will note 
with interest that the sciences ire i lutrar hy the 
■subject matter of one constituting the foundati in f r 
the next in the senes lhc relition of biology to 
sociology is elaborated mort than once in the beck as 
an illustration of this Sociology subsumes ill tht 
conclusions of the lower or earlier sciences and idds 
to them vanous new considerations or laws of its own 
With man in fact there has been a radical < han„e m 
evolutionary method due to his power of transmitting 
the results of abstract reasoning by c ollective tradition 

Many readers will find the chapter oig. Bird Mind 
— * Ils n ont que dc 1 &me — the most delightful thing 
in the book The account of the egrets honeymoon 
in Louisiana is almost too good to be true Apparently 
they sit side by side for hours together with their long 
necks intertwined in a true-lovers knot 

Mr Huxley is right, after all, in giving the first 
place m the book to the essay on progress, wluch puts 
the doctrine so usefully and convincingly from the 
pomtjof view of the biologist It was certainly a 
serious omission, as he points out, to have had no 
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chapter on this aspect of the subject m Progress and 
History We can see the human facts so much more 
clearly as they arise from the common biological 
evolution of universal life From this point of view 
progress is seen to consist in an increase in the control 
exerted by organisms over their environment, and in 
their independence with regard to it , in an increase 
m the harmeny of the parts of oiginisms in an 
increase in the psychical powers of willing of feeling 
and of knowing In short progress is the growth in 
power and harmony of the soul ind man being the 
crown of inimate existence embodies the principles of 
progress most completely I S Mahvin 


The Petroleum Industry 

A Handbook of the Petroleum Industry By Dr D T 
Diy 1 ditor in ( hief In 2 vols Vol 1 Pp 
a + 964 Vol 2 Pp vi+1006 (New York J 
Wiley and Sons Inc London f hapman and Hall 
ltd 1922) 2 vols \l 154 net 

T HIS work which might ipth be termed the 
Redwood of Amencan jk troleum literature, 
has been written with 1 very definite purpose in view, 
namely as an lid to the licst utilisation of ( il and the 
development of new resources to offset the impending 
sh irtage 1 supply in tilt United States In 1 striking 
preface the editor in chief Dr I) ly diseusst s dis 
passionatch the truth of a situation whi h many 
people both in ( re it Britain and in \mtnci seek 
to gloss over usually from self interested motives 
Briefly the situation is this there exist less thin 
twenty years resources of petroleum in the United 
States at the prestnt rate of supply ind demand To 
this we may add that one fifth of the total til require 
ments of that country latterly has been derived from 
Mexico but m Mexico also there his been 1 stirtling 
decline in output noticeable recently due pnnupally 
to salt water enero ichment in some of the most pro 
ductne wells Small wonder then th it strums minded 
Amtncans (and Europeans too for that matter) are 
apprehensive of the future ind that the seieial 
specialists responsible for this liandbook ai/ actuated 
by 1 common me live that of contributing their 
spend knowledge to this volume in the hope that 
more oil may lie found and better utilisation be 
given it 

Written expressly for the pubbe the work makes a 
more direct appeal to the engineers who produce and 
refine oil and it may be said at once that the sections 
concerned with these aspects of the industry are by far 
the best From the point of view of the general public, 
the enormity of detail, the size of the work (nearly 2000 
pages of comparatively small type), and the impression 
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it c onvej s at first glance of being a highly technical 
•treatise will probably prove rather overwhelming 
though it is to be hoped that these factors will not be 
detrimental to a wide circulation and thus defeat the 
mam objects of its production 
The work is much more than a mere compilation 
fifteen specialists in different branches of the industry 
have contributed to its undertaking and as a standard 
book of reference it thus stands alone No one man 
be he a Heaven sent genius can c omprehend adequately 
the intricate ramifications of the oil industry of to day 
no written work the product of a single human brain 
can possibly do justice to a subject the rapid evolution 
of which depends on progress along so many highly 
specialised branches of natural science 
Yet like all things material there are obvious dis 
advantages in the co ordmated essays forming the 
substance of this work Not the least of these is the 
strong American bias noted throughout also the 
apparent lack of appreciation of problems which beset 
others than those engaged m the American petroleum 
industry After all though we readily admit United 
States supremacy if measured in terms of annual oil 
production the Old World may surely claim a modest 
share m the research and invention which have contn 
huted t ) the wonderful progress of petroleum te h 
nolog y within the last half century American in 
dustnal problems are not necessarily Lurasian nor are 
Amen an s< luti ns to those problems necessarily final 
to foreign operators Hence without for one moment 
easting my reflccti ns on the high ment of the work 
it seems to us that a far wider purpose (thus a corre 
spondingly greater value) would ha\e been served had 
the bo 1k been planned on a more broad minded inter 
nati nil basis with something more than passing 
rmnti n f oil affurs external to the United States 
This internati nal element had it existed would 
ha\e Lilinctd the detailed dcscnptnn if the strati 
graphy structures ind oil occurrences of North 
Ament i with s me thing more than i few cursory para 
griphs f simihr 1 urasian entena as given by Mr 
r (i Clapp responsible f r the first section on The 
Occurrcn e of 1 etroleum Mr 1 H I ahee m the 
second sc ti n on field Methods in Petroleum 
Geology w Id have been compelled to demand (with 
great advantage to the section) more space to deal with 
methods applicable t< other than simple phases of 
geoligical sure tying Mr R G Smith would likewise 
have included some dc nption of the impregnated 
sediments well known m European industries m his 
section on Asphalt while Mr 1 ) E Days section 
on Oil Shale would have pr fited by some account 
of Luropean occurrences and methods Perhaps these, 
and simihr omissions will be remedied m future 
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editions of the work at all events most of the other 
sections are so good that it would be a pity if this were 
not done thus making Day s Petroleum Industry a 
standard work in every sense of the word 

H B Milner 


Our Bookshelf. 

Frxctxon By Dr T E Stanton Pp xiv+183 
(London Longmans Green and Co Ltd ioaaV 
1 as 6d net * 0 ' 

In recent years considerable advances have been made 
in our knowledge of lubrication static friction and the 
resistance exerted by fluids on bodies moving through 
them The importance which this knowledge has for 
engineers can scarcely be overestimated and it is 
fortunate that the man who has had the greatest share 
m making these advances has been able to find time to 
wnte a complete account of the whole subject 
In the term friction Dr Stanton includes all the 
agencies by which the moving parts of a machine are 
retarded and their energy dissipated First of these 
m importance comes fluid resistance and the first 
chapter is devoted to viscosity the physical property 
on which all fluid friction depends The second 
chapter on the External f notion of Fluids opens 
with an account of the application of Newton s principle 
of dynamical similarity to fluid friction and the results 
of a wide range of experiments on the flow of fluids 
thri ugh pipes are discussed from this point of view 
The remarkably wide scope of the discussion of the 
surface friction of fluids may be judged from the fact 
that the friction may be estimated from expeiiments 
on the flow of liquids or gases in pipes from direct 
experiments with sheets of metal exposed edgewise 
in the wind from meteorological observations from 
tidal data ind from observations of the velocity of the 
wmd dose to the surface of a flat plate All these 
methods lead to nearly identical results 
Chapter 111 is devoted to the hydrodynamiral theory 
of lubrication recent work is summarised and an 
interesting account is given of the mathematical 
considerations which led to the discovery of Mitchell s 
method of lubricating the thrust blocks of a steamers 
propeller shaft 

H is perl ips to be regretted that the description of 
Hardy and Dc ublcday s recent researches on boundary 
lubncitnn has been compressed into one paragraph 
The appbcation of this work to engineering his not 
yet gone very far but it seems probable that develop 
ments in that direction may be expected in the near 
future The remaining chapters on Rolling Fnc 
tion and on Friction and Heat Transmission ’ 
introduce problems about wluch little is known but 
perhaps for that very reason they are as stimulating 
as any in the book 6 

The engineer will find useful information m every 
chapter but it is to the physicist that the book make* 
its strongest appeal It would be difficult to pick out 
from the whole range of physics a better example than 
the subject of friction affords of the interdependence of 
mathematical and experimental methods The logical 
way in which the matter is arranged serves to emphasise 
this point of view G [ p 
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Real Mathematics Intended Mainly for Practical hn 
gutters as an Aid to the Study and Comprehension of 
Mathematics By E G Beck (Oxford Technical 
Publications) Pp ix+306 (London Henry 
Browde and Hodder and Stoughton 1922 ) 155 net 
Are engineers as bad as they pn tend to be or at any 
rate, as Mr Beck wishes us to believe > His desire is 
“ to bring about a change of attitude tow irds mxthe 
matics,’ ‘ to show the thing as an actual tangible 
reality, instead of as a collection of rigid and unrelated 
rules and formula: ” He asserts that * the physical 
realities of mathematics have become swathed about 
with wrappings of mystery and suggestions of the 
supernatural ’ No doubt there is still room for 
improvement m mathematical text books , but Mr 
Beck must be singularly ignorant of modem text books 
if he imagines that these sentences are anything but i 
libel on them 

Jn any ease if modem mithematical text books are 
at fault, their improvement will not be secured by 
Mr Beck s methods At bottom there seems to be 
nothing m his explanations that is not contained 
in most of the decent school books — only Mr Beck 
talks a lot In addition he says some ahsurd things 
rhe most striking example is perhaps the discovery 
that ~S 

Mr Beck s views on mathematical teaching irt best 
understood from the following self revelation I he 
ability to solve a differential equation is, of itself not 
worth five seconds of effort to acquire , but if such 
ability enable a man to design mac hines or structures 
more economically, or if it serve him as a key to the 
recordtd experience of others its value would cleirly 
be so enormous as to lie beyond the scope of ordinary 
means for estimation In other words the only 
justification of mathematics is the « reation of dividends > 

The Social and Political Ideas of some Great Medueval 
Thinkers a Senes of Lectures delivered at King’s 
College, University of London 1 dited by Prof 
I J ( Heamshaw Pp 223 (London, Calcutta 
and Sydney G G Harrap and Co , Ltd , 1923 ) 
1 as 6d net 

This volume contains eight studies of political thought 
m the Middle Ages which, with two exceptions, appear 
substantially m the form m which they were deliv ered 
as a course of public lectures m King s College, London, 
during the autumn of 1922 Seven of the lectures deal 
with individual thinkers, beginning with Saint 
Augustine and the City of God, ’ a composite produe 
tion by the Rev A J Carlyle and the editor, and one 
of the exceptions mentioned above, and ending with 
“ John Wychffe and Divine Dominion ’ also by the 
editor It will be noted the term ‘ Middle Ages ” is, 
chronologically, if not theoretically, liberally interpreted 
The remaining lectures deal with John of Salisbury 

S i F Jacob), St Thomas Aquinas (Rev F Aveling), 
ante (E Sharwood Smith), Pierre Du Bois (Edecn E 
Power), and Maniho of Padua (J W Alien) The 
Principal of King’s College contributes the introductory 
lecture, m which he draws an illuminating distinction 
between political theory and political thought, and fully 
justifies the claim for the interest of the subject to the 
modem reader who is not specially concerned with 
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medievalism as a whole Ihe lectures cover the de- 
velopment of the idea of a national state out of the 
theory of an international organisation, spiritual or 
temporal, and are therefore not without bearing upon 
political theory of the present day 

Hunters of the itreat A ort By Vilhjulmur Stcfansson 

Pp 288 + 16 pi Ues + 2 maps (London Calcutta and 
Sydney G G Harrap and ( o ltd 1923) 7 s 6d 
net 

In this volume Mr Sttfansson recounts some of his 
early experiences in the Arctic when he was a member 
of the Lcffingwell expedition m 1906-7 He tells of 
his trivtls with the 1 skimo, how they taught him to 
hunt to accept their diet and mode of life to build snow 
houses and generally to live in comfort in a region 
which people will persist m regarding as inhospitable 
in the extreme It is a volume of the lore of the Arctic 
full of vivid descriptions and personal incidents The 
chapters on hunting contain a great deal of the n itural 
history of the c inbou, polar bear and seal and there is 
of course mueh of interest regarding the Eskimo 
Mr Stefinsson has given us no book of polar travel of 
greater interest than this volume It should help to 
dispel some of the tureent fallacies regarding the 
Arctic climate and conditions of life in the far north 
The call of the north is m its pages, which will awaken 
mtmones among those who know the ice, and stir others 
with a longmg to go and see R \ R B 

Minors Prisms and Lenses a Text book of Geo- 
metrical Optics By Prof James P C Southall 
Fnlarged and revised edition Pp xx + 657 (New 

York The Macmillan Co , London Macmillan 
and Co , Ltd , 1923 ) 

Tiie revised edition of Prof Southall’s text book of 
geometrical optics in addition to a number of new 
problems scattered throughout the book, contains an 
important new chapter at the end of the volume The 
historical notes dealing with the rectilinear propagation 
of light, and optics m the seventeenth rentury are of 
considerable interest It is usually stated that Newton 
was the first to distinguish seven colours in the pris- 
matic spectrum, but Maurolycus ( 1 S 7 S) the explana- 
tion which he gave of the circular arc of the rainbow 
directs attention to the four principal colours, together 
with three other colours which he regarded as transi- 
tions Reflection prisms are discussed at some length, 
and new and approved schemes of optical calculation, 
partly due to Mr I Smith, are described A word of 
praise must be gn cn to the diagrams 

Introduction to Practical Mathematics By V Seymour 
Bryant Pp 95 (Oxford Clarendon Press , London 
Oxford University Press 1923 ) 2r 6d net 
Mr Bryants little book is intended to supply the 
needs of classes preparing pupils for the entrance 
scholarship examinations in science m Public Schools 
and is based upon a syllabus issued by the Science 
Masters’ Association at the request of the Joint 
Standing Committee of the Head Masters’ Conference 
The course suggested in the book is very suitable and 
interesting, and the explanations offered should prove 
of value to the pupils S B 
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Letters to the Editor 

[The Editor dot s not hold himself responsible for 
optmons expressed by Mis correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manus -tipis intended for 
this or any other part of Nature N notice is 
taken of anonymous communications ] 

The Relation between Solar Activity and 
Atmospheric Electricity 

Dr Chkle in bn» rcpl> (Nature September 8 
p 361) to my communication on solar activity and 
atmospheric tlectncity (Nati ri Aug 1st 1 1 p 203) 
firet makes reference t s the status of the question as 
to the effect of sun spot activity on the secular change 
of the earths magnetism Those wl o have in 
vestigatel this question have reached apparently 
contrary conclusions according to the phenomenon 
examined the lata used and the mcthol employed 
by the individu il investigate It would require too 
much space to enter into detail is to the reasons for 
the iiscor lant results I et it suffice her to state 
that l)r three an 1 I ha\c invest gate 1 different 
phenomena Thus Dr Chree on the basis of the 
Kew data alone concluded contrary to T e\ st that the 
secular change of the magnet cl l > ati n di 1 not vary 
markedly if at all with si n spottedness 
Such a restricte 1 investigation coul I of course not 
be accepte 1 as settling the 1 ro 1 1 question as to 
whether any appreciable charge in the l inch n of 
magneti alt n of the eirth may be related to solar 
activity changes dunng a sun spot cycle I on the 
other hand confined my investig ition solely to the 
question whether there was an appreciable change in 
the earths into sity of magnetisation which might be 
associated with change in solar activity lunng the 
sun spot cycle Instead of relying upon the data 
from one station alone I used the intensity data from 
eight stations distribute 1 around tl e globe namely 
Kew Potsdam Pola Hombay (Colaba ind Alii ag) 
Honolulu Sitka Cheltenham (Maryland) and Porto 
Rico Rcgarling the various questions which must 
be const U reel in investigations of this chiracter the 
interested reader may be referred to my paper on the 
subject 1 at the conclusion of which tl e intention was 
stated of making a still more comprehensive examma 
tion as soon as additional lata were ivailable 

With regard to the difference m the method or 
formula used by Dr Chree an 1 myself when invest! 
gitmg a possible relationship between solar activity 
and atmospheric electricity let me state briefly the 
assumptions involved Dr Chree in his joaper * 
adepts a formula which assumes that there is strict 
synchronism between the phenomena of sun spotted 
ness and atmc spheric electricity and that for the same 
sun spot number during the first and second halves 
of the cycle for example the atmosj henc electric 
element investigated should have precisely the same 
value In my formula (Natl rl August n p 203) 
1 introduced a term provisionally called a time or 
cycle term wl ich was intended to take into account 
approximately a possible a cyclic effect in atmo 
spheric electricity dunng a sun spot cycle such that 
the atmospheric electnc element considered barring 
other disturbing causes woull not h ivc precisely the 
same value for the same sun spottedness With the 
aid of this additional assumption which does not 
appear unreasonable in view of similar effects in other 
geophysical and cosmical phenomena an unproved 

Ten Met «■* ttmoi Fleet vol 33 (1918) pp iail6iM 
1 Pror Phyv Soc Londo vol 31 part 3 April rj 1913 p 133 
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mathematical representation was obtained and higher 
values of the conrelation coefficient were derived than 
those which Dr Chree had found No futile attempt 
was made to get an exact representation by unduly 
multiplying the number of unknowns to be deter 
mined by the method of least squares The desire 
was merely to obtain in accordance with the best 
practice 1 sufficiently satisfactory representation of 
the observed facts with the feuest possible unknowns 
the genenl concordance in the derived unknowns 
from widely separated stations would appear to be 
ample justification of the formula employed 

It must be realised that no method of applving an 
a cyclic correction due to an undiscovered cause can 
be made perfect however when more extensive data 
for several sun spot cycles are available no doubt 
improvements may be made In this connexion it 
may be remarked that Dr C hree s method of apply 
ing 1 cyclic corrections to the observed magnetic and 
electnc diurnal vanations has not yet been generally 
adopted However no great refinement in mathe 
matical method is requisite to show even for the data 
at present available that a definite relationship 
between solar activity an I atmospheric electricity is 
sufficiently plausible to ment careful attention borne 
of the evidences have already been cited in my previous 
communication ind reference has been made to a 
later and more complete paper * 

Dr Cliree hrects attention to some low values of 
the atmospheric potential gradient at the Lbro 
Observatory by reference to the observatory 
bulletins it will be fo ind that recent low val its 
especially dunng the penod June October 1922 
were not unnoticed by the Observatory an l that 
possible artifici il disturbing causes were investigate 1 
as the result of which some changes have been made 
Ihc Ol sen itory will doubtless make such additional 
tests and redetermmation of re luction factor as m xy 
bo requisite in the circumstances Ihis later m 
formation from the Ebro Observatory had not 
been received at the time of my previous commum 
cation in which data inly to 1321 inclusive were 
utilise 1 (Ihe date for No 11 in lablo of my 
previous communication should be 1921 3 instead 
of 1921 1 1 

I am glad that Dr C hree is helping to keep alive 
an interest in the highly important question os to- 
possible variations in atmospheric electricity which 
may have to be associ ited with changes in solar 
activity We m iv rest assured that until this question 
is definitely settle 1 no complete theory of the origin 
an 1 maintenance of the earth s electnc charge can 
be iefinitely formulated My main purpose appears 
to have been accomplished namely to bring back into 
the literature a question for remvestigation which was 
actively discussed more than a half century ago and 
then Iropped for wont of sufficiently accurate data of 
the requ isite extent It is hoped that the renewed dis 
cussion will contnbutc towards the multiplication of 
atmosphenc electnc stations where every possible 
care will be taken to ensure continuity of stnctly 
comparable data for as long a penod as possible 
Among other precautionary me isurts more frequent 
and more extensive controls than is at times the case 
of the factor for reducing observed potential gradients 
to an infinite plane are requisite 

Louis A Bauer 

Department of Terrestnal Magnetism 
Carnegie Institution of Washington 
October 5 

1 It > ripi cted that th piper may appear U a December 1913 bene of 
Teneetnei Marnetun **i Atnoepkenc EUetneOy when t U hoped that fat 
addition to other data thaw tor i$u at Kew and kkkdabnuilr will bn 
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Long -rang* Particle* from Radium-active 
Deposit 

In 1 letter to Naturf of September 22 p 435 
under this heading L F Bates and J Stanley Rogers 
suggest that the H particles found by us (Nature 
September 15 p 394) to become expelled from the 
atoms of Be Mg and Si protiably also of 1 1 by 
a particles are really identical with the long range 
a particles which these authors have obtained from 
radium C deposited on a brass disc Highly interest 
mg as their communication is it does not however 
seem to ha\e any direct bearing on our results 

The difference m brightness between the scintilla 
tions from a particles and from II particles viewed 
under identical conditions is so conspicuous that no 
mistakt is possible Comparing the former to stars 
of the tint magnitude the latter would be of ibout 
the third magnitude that is a ratio in luminosity 
of about 6 to i By way of emphasising this different e 
we have in the same scintilloscope demonstrated the 
scintillations due to the II particles from aluminium 
foil inside a glass capillary ch irged with cman ition 
together with the scintillations from polonium 
a particles before the physical section of Skandim 
viska Naturforskarcmotet held in Gothenburg this 
summer With due precautions the sime expert 
ment c in also be earned out with a thin w died 
silic 1 capillary containing i few millicunes of emana 
tion so as to demonstrate the H parlulcs from 
silicon Although there is very little doubt thit the 
scintillations we have observed are really die t > 
H particles an txperunetilum cruets can of course 
be made onlv by measuring thttr magnetic and 
electric deflection 

As was stated in our first communication our 
final experiments were cirried out with i minute 
emanation vessel divided into several communicating 
compartments of equal length in which thin layers 
of different substances were spread over the bottom 
made from thinnest copper foi’ Control countings 
of the p irticles expelled from the nake 1 copper foil 
of an empty compartment proved the number of 
these to be only a traction of those expelled from the 
compartments charged with < thcr substani cs As the 
absorption curve for the copper particles agreed 
with a theoretic il absorption curve calculited for 
natural H particles from hydrogen supposed to be 
occluded in the copper there seems to be no reason 
for assuming them to be expelled directly from dis 
integrating atoms of ladium C But even if that 
were granted there is no reason for ascribing that 
ongm to the much more numerous particles of 
relatively short range expelled from the Be Mg 
and Si compartments of the same vessel considcung 
that tlie amount of emanation and its products 
present within each comportment was practically 
the same 

Anm itter of fact a small number of scintillations 
of a type was generally observed in our experiments 
beside the much fainter H scintillations especially 
at the lowest values of absorption when they were 
relatively numerous We have so far not had occasion 
to examine these particles or their origin but have 
for the time being assumed thtm to be identical with 
the particles found by Sir Fmest Rutherford to be 
expelled from oxygen (Phil Mag vol xxxvu p 562) 
which have m succession been taken for oxygen 
atoms carrying a single charge double charged X 
nuclei and now apparently « particles of abnormally 
long range 

In conclusion we may say that judging from the 
experimental data at present available to us we 
cannot see any other way of explaining the origin 
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of the particles we have observed than by upholding 
our former view namely that they are H particles 
expelled at an artificial disintegration of the beryllium 
the magnesium and the siheum (probably also the 
lithium ) atoms and not any long range particles 
from raaium active deposit as the title given by the 
Fditor to our first letter would seem to suggest In 
that letter in addition to the corrections pointed out 
in Naiure of October 13 p 540 the word neutral 
should have been printed natural 

Gerhard KrRSCH 
Hans Pettkksson 

October 13 

C olour Vision and Colour Vision Theories 
Whet hi k Prof Peddie s explanations ire adequate 
is a matter for the reader to decide T et us take one 
of a fact which is conclusive evidence against the 
trichromatic theory If the terminal portion of the 
red end of tlic spectrum be isolated in my spectro 
meter it will appear os 1 faint red upon a black 
background If the eye be fatigued with red light 
even l>v looking through a red gl iss held against a 
light for one second the red will not be visible for 
some considerable time but the eye may be fatigued 
for twenty minutes with yellow light without inter 
feting with the visibility of the red light 

Prof Poddies explanation is as follows That 
there is no shortening it the red en 1 of the spectrum 
after fatigue with > ellow light follows at once if both 
the red and the green sens itions are fatigued by the 
yellow light while all three sensations red green 
mil blue are present to some extent at ill visible 
wavelengths But this cxpl in ition which is in 
consistent with the work of Konig \bncy and others 
does not explain why there is considerable shortening 
after slight fatigue with the red glass Prof Pedche 
does not explain Shelford Bi lwcll s crucial expert 
ment namelv that his red borders are not seen 
with spectral yellow light but are seen with a mixed 
yellow made up of red and green m itching it 

As with other departments of science the minutest 
iceuracy is required in experiments on colour vision 
M iny results are due to impure colours and stray 
light A chemist would not do Marsh s test for arsenic 
when he had bought his zinc at an ironmongers 
and his sulphuric aeid at an oil shop both being 
contaminated with arsenic but man> workers are 
alisficd to use coloured papers foi work on colour 
v ision 

If the positive after im igt of a spectrum be viewed 
it will be seen to disippear from the red to the violet 
end and on the trichrom atie theory it is stated that 
the positive effect of the red sensation disappears 
lx fore that of the green but in an absolutely dirk 
room if pure spectral yellow light be thrown on a 
white scrim and a flicker apparatus rotated slowly 
m front of it the vellow will not change its hue on 
the trichromatic theory it should become green 
The results are quite different when stray light is 
allowed to fall on the screen os well 

F W IdridgeGrein 

I ondon October 27 

Sex Chromosome* in Plante 
I have recently been investigating the cytology of 
a number of dioecious plants with the intention if 
possible of throwing light on the matter of sex 
chromosomes in plants Incidentally I took up the 
genus Lychnis one species of which Mslandryum 
rubrum Garcke (t dtotca L ) has been examined pie 
viously by Strasburger In detailing his observations 
he states that in both sexes there are twelve pairs 
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of chromosomes present in the somatic cells In the 
heterotype division he found one pair of bivalents 
much larger than the others but the individual 
member! of this pur were of equal sue thus no 
signs of the disparity indicating the possibility of two 
types of microspore were revealed 
1 have examined its close allv / y chms alba Mill 
and fin 1 similarly twenty four somatic chromosomes 
of winch two ore larger than the rest In the female 
plant at the reduction division these two appear 
similar tin s the daughter nuclei arc alike In the 
male htwever the two 1 irge cl lomosomes differ from 
one another both in size and shape the larger one is 
bent somewhat in the 
» _ shape of a hockey Stic h 

with the curved end 
pointing outw ords from 
tl e spindle whilst the 
smaller somewhat pear 
shape 1 one is not more 
than two tlur Is its sue 
Fo h pc l (hig i) The shape is 

a « m \ P i e quite constant and the 

appe irancc is the more 
striking in that this pair of cl n mosomes takes the 
stain much n ore stroi gly than the others 

Since L all i is so closely rel ited to 1 d oica in 
which Shull has dcmonstrited sex linked characters 
with the male heterozygous f r sex it seems more 
than j robable th it we luve here a definite case of 
on X\ pair of chromosomes in the male with i corre 
spending XX in the female 1 his is the first definite 
record of sex chromosomes in a Dicotyledon 

A full account of this and other species of I ychnis 
and their hybn Is will be publishe 1 shortly 

Kathleen Blvlr Black*! rn 
Botanical Department Armstrong College 
Newcastle upon Tyne 



Power* of Perception of Bird* 

My attention has been directed to a note in Nati re 
of November 18 1922 (vol no p 677) cbntaimng 
references to in article on The Sense of Smell in 
Birds (Nature June 17 1922 p 783) and to Dr 
H H Beck s paper on Ihe Occult Senses in Birds 
(Auk 1)20 xxxvu 55) As your note intimates there 
is evidence that neither by occult sense nor by 
smell do turkey vultures find their food They ccr 
tainly depend largely upon a very keen sense of sight 
as is shown by the following incident 

A toy rabbit consisting of white plush and excelsior 
packing was given to our little girl a number of years 
ago It proved to be a fivounte toy One night 
she forgot it and left it lying in the yard As we sat 
at breakfast the next morning we were greatly sur 
prised to see a turkey vulture strutting m a circlo 
about the toy rabbit as it lay on the ground and 
eyeing it with head turned to one side Here was 
something new to his experience It was certainly 
the form but not the substance of a dead rabbit 
If the turkey vulture has an occult sense m this 
case at least he did not depend upon it or doing so 
was completely deceived 

Ihe position of the writer of the note in Nature 
is one to which we can subscribe when he says It 
is surely more reasonable to attribute these [powers 
of perception] to greater acuteness of the known 
senses than to imagine new senses for which no 
physiological basis can be suggested 

Chas W Palmer 

Northeast High School Philadelphia Pa 
October 15 
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Population and Unemployment 
In the r&umd m Nature of October 13 of the 
presidential address by Sir William Beveridge to the 
Economics Section of the British Association the 
point which raised so much discussion in Liverpool is 
indicated by this sentence — Increased birth con 
trol is not required by anything m the condition of 
Europe before the War and is irrelevant to our 

E nt troubles As this idea has already been 

1 by manv may I point out that Sir William 
entirely ignored the unemployables Those who are 
unemployable through organic disease feeble minded 
ness general debility and various other characteristics 
of a C3 and physiologically inferior population 
do not appear in the ordinary list of unemployed 
but they arc nevertheless a huge financial burden on 
the community Both a financial strain and a 
physiological danger to the race they not only breed 
and reproduce their like if left without birth coulrol 
but they are brought into existence in otherwise 
healthy btocks whenever mothers under hard con 
ditions reproduce too rapidly Only by means of 
constructive birth control can women space their 
children so as to ensure the likelihood of reasonable 
health to those they bear under the modern and 
unnatur dly hard conditions of slum life 

While Sir William Bevendge may play at ninepins 
with the primitive Malthusian theory it is most 
dangerous that misled by his phrases uncritical 
persons who confuse Malthusianism with constructive 
physiological birth control should be given such 
inopportune encouragement Statistics confirm our 
common sense observation that intelligent members 
of the lietter stocks are widely using birth control 
hence unless we do have an increase of birth control 
so that the mfenoT stocks also use it we shall con 
tinue racially to deteriorate at an ever accelerating 
speed Marie C Si opes 

President of the Society for Constructive 
Birth Control and Racial Progress 
7 John Street Adelphi 
London W C 2 


A Possible Cure for Cancer 

Whilst reading Prof Johnstone s remarks (Lancs 
Sea Eish Lab Report for 1922 (1923) p 1 )) on 
malignant (cancerous) growths in fishes I was struck 
by and seized upon the statement that wen is an 
example of a controlled growth 

So long ago as 1908 I remember Prof larmer 
suggesting m his lectures on The Cell that 
cancer might be due to lack of control of the 
individual as a whole over certain tissues and this 
view has gained force ever since that time but now 
arrives a statement that wen is a controlled 
growth Let it be assumed that both statements 
are correct then the individual with a wen contains 
or has contained in its system somewhere a control 
ling influence which — from many analogies — may 
not improbably exist in the blood Now if wens 
occur in other suitable animals than man it would 
be an easy matter to extract plasma or other com 
ponents of the blood for injection into other m 
dividuals of the same species having uncontrolled 
(cancerous) growths in order to test whether the 
controlling influence exists there and can be passed 
on to another individual 

If the suspicion were confirmed a cure for cancer 
would be obtained as the application of a similar 
process to man would no doubt follow very swiftly 
Or again assuming that individuals with wens 
have an obvious control of a tendency to cancerous 
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growths the suggestion is provoked that all no 
mature individuals contain a factor — probably 


d plasma < 

from normal mature individuals into cancerous 
subjects J 

It is of course possible that the factor inhibiting 
abnormal growth may he dormant m the healthy 
individual or only occur at a particular phase of 
life— one of which may be at about the end of the 
growth period — and may not therefore be trans 
missible in blood constituents at all stages of the 
mature life history even supposing that the blood 
is the locus of the factor when it is active A further 
possibility may be that only certain apparently 
normal individuals possess constantly an active 
growth restricting factor and that these individuals 
remain to be identified Whatever the importance 
of the above surmises may be it would seem dear 
that the economy of individuals with wens must 
be regarded at present as of great importance in 
the study of cancerous growths It is realised that 
there is a great deal of speculation m the remarks 
mide above but the importance of the subject is 
regarded as sufficient excuse J H Orton 

Marine Biological I aboratory Plymouth 
October 25 


Science and the State 

Lori Salisbury has noticed with great pleasure 
>iur appreciative article (October 27 p fog) on the 
cooperation of the different parts of the Fmpirc in 
scientific research dealt with in his recent speech to the 
Imperial b-conomic Conference He would like h w 
e\ er to assure you and your readers that when he spoke 
r f the willingness of scientific men to place their services 
at the disposal of the Go\ emment and the comm imty 
f r far less than the true remuneration of thur 
great talents he was referring not to the scientific 
stiff of the Department but to the distinguishc l 
men who serve on the Advisory Council and other 
Committees and Boards of the Department most 
of them entirely gratuitously Jhc members of the 
Ada isory Council are offered a mo lest honoram m 
but it is not always accepted 

PllIIIP Iarrir 
Private Secretary 


obviously no case for enforcing them on an ignorant 
but reluctant populace 

There is already some distrust of the learning of the 
medical profession They are wise enough to be 
content to advise their patients but not to enforce 
their advice The Ministry of Agriculture is wise 
enough to issue advice Trom the Board of Educa 
tion we should welcome rather more advice and rather 
less administration Just consider how much mis 
chief might be done in the present state of our know 
ledge of eugenics by a new tyranny of good intentions 
and ignorance 

On the other hand there is a very strong case for 
some public liodv of scientific experts which might 
advise and report on all matters affecting the public 
welfare for example on the children of Russia the 
reafforestation of Greece the rebuilding of Tokyo the 
finances of Germany the frontiers of 1 ranee If 
some scientific (not political) body meeting in Geneva 
could find the right answers to those questions some 
of us would be content to sacrifice all other sorts of 
authority vested in the League of Nations in favour 
of the authority that might ultimately accrue to an 
or icle which confined itself to good advice 

For the word democracy we might substitute 

scientific initiative and democratic veto We 
need both Almost all that can be done by mass 
movements like trades unions and armies is to veto 
to stop other things being done by other people 
Initiative doing new things is generally the work of 
individuals not of mobs The case for a scientific 
advisory body is far stronger than any existing politi 
cal system recognises ihe House of Lords may be 
eirmarked for the future development of Trades 
Unionism but the Privy Council is an existing mstitu 
tion which could be developed into an acting advisory 
council with no authority to enforce its advice 

It may be difficult to draw the line of representation 
among the claims of metaphysics theology theosophy 
anthroposophy anthropology psychical research and 
experimental psychology An excluded minority of 
Christian Scientists might be hostde as you say 
Hence tho virtue of Prof Oppenheim s maxim — 

lhere will be voting and the majority will indeed 
decide but that decision will only bind that majority 
In matters of scientific opinion are we not justified 
in saying that no t lajonty however great should seek 
to enforce its decisions on any minority no matter 


Privy Councd Office Whitehall 
October 30 

A Representative Scientific Council 
The proposal made m the leading article in Nature 
of October 13 page 529 seems of the utmost import 
ance and is therefore likely to be discussed by abler 
pens than mine I venture however to touch on 
some considerations not yet covered by your opening 
statement 

In a world of disillusion with Church and State 
both in discredit if not in disgrace there is a wide 
spread and keenly felt need far wiser guidance Here 
is the opportunity Some of us would say that in an 
age of revolutions it is not a further enforcement of 
authority by the method of violence that is needed 
To substitute the dictature of Science for the 
dictature of the proletariat is only to demonstrate 
that the real enemy is the bourgeois and the bureau 
crat Here is our temptation 

We have no recognised definition of scientific 
* truth as distinct say from war truth newspaper 
truth or Quaker truth Do we mean that our con 
elusions are always contradictoire open to 
challenge verification or correction ? If so there is 


On the other hand consider the immense power that 
might be wielded by an advisory organi ation that 
merely advised its members to withhold support 
from an existing political institution which seemed to 
be going astray Imagine for example that during 
same recent wars the General Medical Council had 
advised its members to refuse service m all ambulance 
units or a Chemical Society disowning members 
engaged in m mufacturmg explosives or a Trades 
1 nion refusing to mike munitions or to accept 
Treasury notes m payment 1 
lhere is a little difficulty about registration Is a 
university degree in scierce enough or is research 
work necessary 5 Or might the standard be lowered 
to the Preliminary Scientific Examination and 
what about people of quite t bviously exploring habits 
of mind who have never had the chance of a university 
education 5 The analogy of the Teachers Regis 
tration Council a little suggests that registration 
might be the only aim which wot Id be achieved 
lhe great thing is to-!natuntam an offer of the best 
scientific adi ipe available for the widest possible 
community ^ Hum Richardson 

Wheelufrks Stocksfield on Tyne 
" «, October 23 
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Radio Direction Finding; by Reception 


T ill* RE arc in use today three principal systems 
of direction finding by which the apparent 
direction of arrival of a train of electromagnetic waves 
can be observed and, under suitable conditions, the 
direction of a radio transmitting station determined 
These are usually described as the Belhm Tosi system, 
the single frame system, and the Robinson system 
The Bellini Tosi system has been very fully developed 
by the Marconi Company for use on land and on board 
ship as an aid to navigation, and is the system most 
usually employed m this country for that purpose 
I he coil frime system has received most attention in 
the United States, and has there been the subject of a 
great amount of research work The Robinson system, 
for reasons which will appear later, is specially suitable 
for use in connexion with direction finding m the air 
and has mainly been developed with that end m 
view All three systems have been for the most 
part the subject of independent development and 
their several ments have been the subject of con 
siderable controversy 

In general, however, all the systems operate upon 
the principle that the magnitude of the electromotiv e 
force induced in a vertical loop or toil of wire by an 
electromagnetic wave depends upon the angle between 
the plane of the loop and the wave front of the arriving 
wave An electromagnetic wave can be considered 
as consisting of electric and magnetic forces which are 
at right angles to each other and to the direction of 
travel of the wave These two force vectors are in 
phase with each other and each vanes rapidly in a 
penodic manner The effect on a wire placed in the 
field due to such a wave can lie deduced from con 
sideration of the effect of either the electnc or the 
magnetic fields in the wave front In the case of a 
smglc coil vertical loop of«wire it can be shown that 
the penodic magnetic field due to an electromagnetic 
wave the wave front of which is plane, though not 
necessanly vertical, introduces in the loop an alter 
natmg electromotive force the maximum value of 
which is given bv the following expression — 

E„ *= wH Js. cos a 

where s» is the penodic lty of the wave, II the maxi 
mum value of the honzontal c omponent of the magnetic 
field in the wave front, A the area of the loop, and 
90° - a the angle between the plane of the loop and the 
horizontal component of the magnetic field The 
effect of the vertical component of the magnetic field 
may be disregarded since the plane of the loop is 
verticil ind therefore cannot lie linked by this com 
ponent If the loop is rotated so that the electro- 
motive force becomes zero the plane of the loop is then 
pa allel to the horizontal component of the magnetic 
field, and the direction whence the waves are travelling 
is thus at nght angles to the plane of the loop The 
direction of arrival of the waves can therefore be 
determined with an ambiguity of 180 0 It can be 
shown that, m general particulars, the underlying 
principles of all the three systems in use to day are the 
same — and that the systems are m their action 
essentially equivalent to the single rotating loop 
The single coil system most closely approximates to 
NO. 2819, VOL. 1 1 2] 


the simple theoretical case A tuning condenser is, how- 
ever, usually introduced in senes with the coil across 
which the amplifying and detecting apparatus is con- 
nected , but it can be shown that the potential 
difference across this ( ondenser depends on the orienta- 
tion of the frame in the same manner as the electro- 
motive force induced in the frame T he smgle coil, as 
used in practice, consists, as a rule, of several turns of 
wire instead of a smgle turn These turns are usually 
spaced in a senes of equally dimensioned loops in 
nearly parallel planes (box type coil), or are wound 
spirally in the same plane (pancake type coil) In the 
c ase of a pancake coil the quantity A m the expression 
given above is replaced by the effective or mean area 
of the coil In the case of box type coil, since the 
winding of the coil is, of necessity, slightly askew to 
the axis of the coil, there is the possibility of an effective 
turn of wire being mtroduced the plane of which is 
practically at nght angles to the main turns of the 
coil, the effect due to such a tum, however, introduces 
an error not exceeding o i °, which is negligible for all 
ordinary purposes 

The < onnexion of the tuning condenser and receiving 
apparatus to the coil introduces certain disturbing 
effects First the electromotive force picked up by 
the leads and the whole circuit, although small com 
pared with the maximum value of the potential 
difference across the tuning condenser, may be suffi 
cicntly strong to give an audible signal when the coil 
is orientated so as to make this potential difference 
zero (t e cos a - o) In this way an ill defined minimum 
may be produetd, and accurate determination of the 
hearing made more difficult Secondly, a bad zero 
may be produced by what is known as vertical ’ or 
antenna ’ effect One side of the tuning condenser 
is connected to the grid of the first receiving valve, 
while the other side is connected to the filaments of 
the valves, to which in tum are connected the filament 
and anode batteries The capacity to earth of the 
two sides of the cod joined to the tuning condenser 
will, therefore, in general be unequal, and a potential 
difference will be produced across this condenser even 
when there is no circulating current in the coil One 
result is a blurring of the minimum, and another » 
tliat the two minimum positions are found on rotating 
the coil not to be exactly 180 0 apart, owing to the fact 
that the superimposed potentials due to the antenna 
action of the coil are nondirectional These effects 
can be eliminated, however, by the introduction of a 
small variable balancing condenser between the grid 
of the first valve and the tuning condenser 
In the Bellini Tosi system two large rectangular or 
triangular loops each of a single tum are erected with 
their planes at nght angles To each of these a small 
field coil is connected in senes These small coils are 
again mounted with their planes at nght angles and 
between them is pivoted a small search coil, attached 
to which is a pointer which moves across a horizontal 
circular scale divided into degrees from which the 
observed beanngs are read off 
The two field coils reproduce in miniature the field 
in which the main coils are placed, and the search coil 
turning within the small field coils is equivalent to 
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a single rotating coil directly receiving the energy of 
the waves Thus the Bellim-Tosi system is m theory 
exactly equivalent to the ideal single turn rotating 
loop The system, as in case of the single frame coil, 
is liable to a certain amount of “ antenna ” effect It 
is also necessary in erection for care to be taken that 
the similarity of the two loops and their circuits is 
ensured, and that the planes of the loops are accurately 
at right angles 

In the Robinson system two toils, which differ as 
regards their area -turns, are fixed rigidly at nghl 
an gles and pivoted about a vertical axis The coils 
are connected in senes and so arranged that the 
direction of winding of one of the < oils can be reversed 
with regard to the other by means of a switch In 
this way the electromotive force induced in the former 
coil 1 an be added to or subtracted from that induced 
in the latter When the coil with the larger area turns 
is pi iced in the minimum position for signals induced 
by the imving wases, the smaller coil is in the mixi 
mum position In this position, on throwing over the 
switch from one position to another, no change of 
signil strength will be heard in the telephones attai hed 
to the receiving circuit, and the larger coil will be ptr 
penduular to the direction of travel of the waves 
( onsidcration of the theory of this system shows that 
the operation of the reversing switt h is re dlv equivalent 
to swinging a single frame, or the search coil in 1 
Bellini losi installation, through an angle on cither 
side of the minimum position The amount of this 
equiviltnt angle of swing depends on the ratio of the 
are 1 turns of the two coils of the Robinson s>stcm 
1 his ratio is usually arranged so that for good stnsi 
tivity this equivalent angle is jo° to 30° 

Since in using the system the equivalent coil is 
swung to positions 20° to 30° on either side of the 
minimum by the action of the switch the received 
signals are not reduced to aero intensity The system 
is therefore suitable for use where the finding of the 
zero position is difficult through extraneous noises or 
interference, and it is, accordingly specially adaptable 
for use in aircraft 

'Vll the three systems of direction finding arc liable 
under certain conditions to errors which may lx, c lassed 
under three heads (a) variable errors arising from 
erases influencing the direction of travel of the waves 
during tneir propagation through space, (b) errors due 
to the effect of the local surroundings of the receiving 
station, (c) instrumental errors 

A discussion of the three systems of direction finding 
os regards their basic principles and as regards their 
liability to the above three classes of errors has recently 
been published as Special Report 1 No 1 of the Radio 
Research Board under the Department of Scientific 
and Industrial Research The conclusion rea< hed in 
this report based on a large number of careful observa 
tions is that each system is liable to errors of the same 
order of magnitude The errors due to the location 
of the directional finder can be avoided, however, by 
careful selection of the site of the station, while instru 
mental errors can be reduced to practically negligible 
amounts by suitable design and arrangement of the 
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apparatus Until recently it appears to have been 
generally held that observations with undamped waves 
were more liable to error than those with damped 
waves Experiment has shown, however, that the 
errors observed were occasioned by the heterodyne 
method of reception of undamped graves, and that 
they may be eliminated almost entirely by careful 
screening and arrangement of the heterodyne with 
regard to the receiving apparatus and aenal system 
The variable errors, falling under class (a), however, 
present much greater difficulty and so far no means of 
eliminating them have been found Since they arc 
introduced by changes m the direction of travel of the 
wave front during propagation the explanation of the 
factors whit h give rise to them is to lie sought in the 
study of the propagation of waves The fact that all 
the sy stems of direction finding arc in their essentials 
equivalent to rotating the single turn rotating loop, is 
of great important e in this respect because m con 
sidcnng the effect of different wave fronts it is only 
necessary to consider the behaviour of the simplest 
tvpe of venal (1 1 the single coil type) The results of 
txpenments t imed out on one system then can safely 
be considered is appht able to the other two 
By any of the three methods discussed the direction 
of the honzontul component of the result tnt magnetic 
field m the wave front c in lie determined In practice, 
however it is the direction of the homontal component 
of the line of motion of the waves which is actually 
required Should neither the direction of travel of 
the wavis nor their result mt magnetic field be hon 
7ontal then the setting of a toil in the minimum 
position for signal strength will have no necessary 
relation to the direction of amval of the was is, and 
errors will be recorded by all three systems On the 
other hind, provided the resultant magnetic field 
rimuns horizontal, the wave front maybe inclined at 
any angle , or ogam, provided the wav e front remains 
vertical, the resultant magnetic field may have any 
angle therein without causing errors to occur in the 
observation of the direction The variable errors are 
far greater by night than by day The variation 
produced may arise very suddenly and the observed 
bearing may change at the rate of several degrees a 
minute, or the deviation in the bearing nay remain 
steidy for a considerable period The magnitude of 
night variations, which arc far greater than those due 
to location or to instrumental errors, may be judged 
from the following observations recorded in the Special 
Report of the Radio Research Board already referred 
to In one senes of expenments where observations 
were earned out with a Standard Robinson set and a 
portable type Bellini Tosi set, erected in the same field 
at Slough, on various fixed transmitting stations 
employing waves between 2000 and 5000 metres, the 
maximum variation for Karlsburg observed with the 
Robinson set was 27 i° ind with the Bclliru Tosi set 
28° lor Moscow 9 9 0 , 9 a , for ( oltano 10 8° and 7 2 0 
respectively In another senes of expenments, on 
waves of 2000 to 9000 metres, earned out at Orfordness 
with a permanent Bellini Tosi apparatus and u standard 
Robinson set, the total variations at night ranged on 
vanous occasions from 5 o° to 54 for the Bellini Tosi 
set and 5 a° to 51 3 0 for the Robinson set 
It should be remarked, however, that these large 
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variations occurred in cases where the distance between 
the transmitting and receiving station was great — 
being rarely less than too miles and in some cases 
as great as 1 s°o miles Also the waves had travelled 
for considerable distances over land These facts 
probably account for the changes in the apparent 
direction of travel of the wave front necessary to 
produce the large variations observed Fortunately 
in the application of radio direction finding to 
navigation such conditions as a rule do not occur 
Ships usually require thur positions or beanngs to be 
given when they are neanng land, and there is a 
considerable amount of evidcnc e to show that, in the 
case of the shorter waves, as used by ships, passing 
entirely over sea for distances of the order of 50 to 
80 miles, individual beanngs very rarely show a maxi 
mum error of more than 5 , while simultaneous observa 


tions earned out on the same waves after passing 
over land frequently show variations of the order 
of 40° 

From the experimental evidence available it would 
seem that with a suitably situated shore direction 
finding station a ship at a distance of the order of 
50 miles can be given a bearing, under normal con- 
ditions, with an accuracy to i 6 to a° A single 
direction finding station can only give a ship her 
bearing from the receiving station, but if a second 
direction finding station suitably placed with respect 
to the first is available, two beanngs can be given and 
the position of the ship can be fixed by their inter- 
section Expenence has shown that such an inter- 
section is usually sufficiently correct to enable a ship’s 
position to be given with all the accuracy necessary 
for safe navigation O F B 


The Education 

By Prof 1 i 

I N education as in all the great fields of practice, 
there are and must constantly anse, problems 
that can be solved only by patient application of the 
methods of science but however far the scope of 
educational science may extend the critical educational 
issues will always he beyond it lor in its origin 
education is a biological process which does not wait 
for deliberation to call it into existence or for science 
to guide it but has the inevitability of behaviour 
rooted m instinct 

What is it, then, that determines the general character 
of the educational process at a given point m the 
history of a human society ? The answer is that the 
same Han vital which brought the society to that 
point urges it so to tram its young that they may 
mam tain its tradition and ways of life It follows that 
the education a nation gives its children is, perhaps, 
the clearest expression of its-rlAos and the best epitome 
of its scheme of life Ihus the ideas of too many of 
our Georgian forefathers upon the education of the 
masses corresponded faithfully with their belief m the 
great principle of subordination about which Johnson 
and Boswell talked so often and agreed so satisfactorily 
One remembers for example, how hotly Miss Hannah 
More denied the scandalous rumour that she was 
teaching the poor of Cheddar to write 1 Similarly , the 
liber il curriculum of our elementary schools reflects 
the prevalence to day of a widely different view of the 
nature and purpose of society In brief, it is an 
expression of the steadily growing belief, first, that 
every member of society has mi equal title to the 
privileges of citizenship , and, secondly, that the 
corporate strength of society should be exerted to 
secure for him ac tual as well as theoretical possession 
of his title 

How the movement based upon that belief will 
ultimately affect the happiness of our people no one 
can with certainty foresee , nevertheless, I am bound 
to record my opinion that in its main tendency it ought 
wholeheartedly to be accepted I think this chiefly 
because it seems to be inspired by the Christian 

* From the nwdmllal uidms delivered to Section L (Kducetiooel 
Science) of the British Associitlon it Liverpool on September 14 
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of the People 1 

Percy Nunn 

principle of the immense value of the individual life, 
or, if you prefer to put it so, by the Kantian principle 
that no man ought to be treated merely as a means but 
always also as an end m himself But if the movement 
is accepted, public education must correspondingly 
assume a character which would follow neither from 
the principle of subordination nor from the prin- 
ciple of latssez Jaire The view I submit is that the 
education of the people should aim at enabling every 
man to realise the greatest fullness of life of which 
he is by nature capable — 1 fullness ” being I add, 
measured in terms of quality rather than of quantity, 
by perfection of form rather than by amount of content 
1 hat view is the basis of all I have to say 

During the last century we learnt following Darwin, 
to look upon all biological phenomena as incidents in 
a perpetual struggle wherem the prizes to be won or 
lost were the survival of the individual and the con 
tmuance of his species I rom this point of view there 
could be onl> one object of life one causa vtvendi, namely, 
to continue living, and the means by which it was to be 
attained were adaptations to environment achieved 
by an individual, and perhaps handed on to its off 
spring fortunate germinal variations, or lucky throws 
of the Mendehan dice It was natural, if not logically 
necessary , that the doctrine should fuse with the view, 
as old as Descartes, that life is but an intricate complex 
of physico chemical reactions Upon that view, even 
to speak of a struggle for existence, is to use a metaphor 
admissible only on account of its picturesque vigour , 
when we study the forms, processes, and evolution of 
living beings we are spectators merely of the operation 
of physical and chemical laws m peculiar forms of 
matter 

These ideas, in cither their more moderate or their 
more drastic form, affected the attitude of men towards 
matters lying far outside the special province of biology 
National policies have been powerfully influenced by 
them, and it has been widely held that the education 
of children should be shaped mainly, if not solely, with 
the view of “ efficiency ” m the struggle for existence 
It is, therefore, relevant to point out what tremen- 
dous difficulties are involved in their thorough-going 
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application I will not speak of those which have 
driven physiologists of high standing to reject the 
mechanistic theory of life as unworkable, for they do 
not bear directly upon my argument It will be more 
to our purpose to raise, as William James did m his 
great treatise on psychology, the question of the higher 
aesthetic, moral, and intellectual qualities and achieve 
ments of man, and to ask how these are to be brought 
under the conceptions before us Wt will not press 
the question how the emergence, say, of Beethoven s 
Fifth Symphony is to be explained in terms of physics 
and chemistry , for even the most stalwart met hanisls 
scarcely expect that it will actually be done , they only 
believe that conceivably it could be done But it is 
both fair and necessary to ask how the things of which 
the symphony is typical can be accounted for on the 
principle of survival value James, facing this question 
with characteristic candour, felt bound to admit that 
thev have “ no zoological utility ’ He concluded, 
therefore, that the powers and sensibilities which make 
them possible must be accidents — that is, collateral 
c onsequences of a brain structure evolved with refer 
once not to them but only to the struggle for material 
existence The premises granted, I do not see how 
the conclusion can be avoided , but surely it is ex 
tremely unacceptable If, with Herbert Spencer we 
could regard art merely as something wherewith to 
fill agreeably a leisure hour, we might be satisfied by 
the hypothesis that our sensibility to lieauty in form, 
in colour, and m sound, is an * epi phenomenon ’ 
having no significance in relation to the real business 
of life But when we think of men whose art was m 
truth their life, and consider how eagerly the better 
part of mankind cherishes their memor> and their 
works, it is next to impossible to be satisfied with that 
view Take the case of science Votaries of pure 
science often seek to justify their ways to the outer 
world by the argument that discoveries which seemed 
at first to have only theoretical interest have often 
disclosed immense practical utility It is a sound 
enough argument to use to silence the Philistine, but 
would the pursuit of science lose any whit of its dignity 
and intrinsic value if it were untrue ? I will not 
lengthen the argument by extending it to the saints 
and the phdosophers, for its point should be sufficiently 
plain rhe activities of “ our higher (esthetic, intel- 
lectual, and moral life ” have such intrinsic worth 
and importance that to regard their emergence as 
accidental and biologically meaningless is outrage 
ously paradoxical They must be at least of equal 
significance with anything else m man's life, and may 
not unreasonably be held to contain the clue to life’s 
whole meaning 

It may be helpful to put the conclusion in other 
language Man’s life is a tissue of activities of which 
many are plainly conservative in nature, their function 
being directly or indirectly to maintain the existence of 
the race and the individual Agriculture, industry, 
defence, medicine, are obvious examples of the type 
But there are other activities — art and pure science 
are capital examples— the character of which is best 
indicated by the term creative The point made is 
that m any sane view of human life as a whole the 
creative must be regarded as at least as significant and 
important as the conservative activities 
NO. 2819, VOL l 1 2l 


Purely conservative and purely creative activities, 
if indeed they exist, are only limiting instances , in 
most, if not m all activities, the two characters are 
interfused For example, the motive of pure science is 
unmistakably creative, yet its extrinsic conservative 
value is unlimited , on the other hand, the vast 
industrial organisations of to day exemplify activities 
which, though conservative m their genesis, yet have 
developed the creative character m on impressive 
degree Considerations of this kind prepare one to 
see that the higher creative life, far from being merely 
a splendid accident, is really the clearest and purest 
expression of the essential character of life at all its 
levels The poets are as the Greeks called them, the 
supreme makers, for all making has in it something of 
the stuff of poetry In short, there is no life however 
humdrum however crabbed by routine, which is not 
permeated by the self same element, the inflorescence 
of which is literature, art, science, philosophy religion 
The foregomg discussion has a close bearing upon 
the questions what should be taught and in what 

S uit the teaching should be given The curriculum 
ivays will be a partial reflection of the actual life and 
traditions of a community, and ought to reflet t all the 
elements therein which have the greatest and most 
permanent value and significance Without doubt 
these will, in general, be the things that have the 
highest sigmfit ance and value for the human family as 
a whole hut there can scarcely be said to be a common 
human tradition I here exists it is true, a common 
huropean tradition based mainly upon the Grtwo- 
Roman and Christianity, and it is vastly important for 
the happiness of the world to deepen and vivify men’s 
consciousness of it But even this lacks the concrete- 
ness needed to form the basis of popular education In 
short, a nation is the largest social unit whose ethos 
has the necessary individuality Hence, though we 
should aim at making our young people ‘ good 
Europeans,” we can do so only by shaping them into 
that particular brand of good Europeans who are 
rightly to be called good Englishmen Hence the 
importance of fostering in our elementary schools the 
special traits of the English character at its best , of 
giving English letters a chief place among the studies 
of our youth , of cherishing the English traditions in 
the arts and crafts, including our once proud art of 
music , even of reviving the old dances which were so 
gracious and typical an expression of our native gaiety 
and manners 

Lest this contention should be misunderstood, I add 
that I preach neither the hateful doctnne that what is 
foreign should, as such, be excluded, nor the ignorant 
and presumptuous doctnne that what is our own is 
necessarily the best, and that we have nothing to learn 
from other peoples The whole burden of my argument 
is that the things which have universal human value 
are the things of most importance in education But 
the universal can be apprehended only where it lives 
in concrete embodiments In the cases we are con- 
cerned with, these are elements or organs of a national 
culture , and the only national culture to which a 
child has direct and intimate access is his own He 
should be taught to see, as opportunity permits, how 
much of it is derived from the common European 
tradition and how much it owes to the influences of 



694 


NATURE 


[November io, 1933 


other national cultures , but it should, in its concrete 
individuality be the liasis of his education 

Lastlv 1 have urged that among the strains or 
currents in a national tradition the highest value 
belongs to those that are richest m the creative element 
These are themselves traditions of activity practical, 
intellectual -esthetic moral, with a high degree of 
individuality and continuity and the) mark out the 
mam lines m the development of the human spirit 
Do we not rightly measure the quality of a civilisation 
by its activities in such directions as these? If so, 
must not such activities be tvpically represented in 
e\er\ education which offers the means to anything 
that can properly be cilled fullness of life ? 

If the force of the argument be admitted the 
principles of the curriculum take a clear and simple 
shape A school is a place where a child with its 
endowment of sensibilities and powers comes to be 
moulded by the traditions that have played the chief 
part in the evolution of the hum in spirit and have the 
greatest signific inre in the life of to day Here is the 
touchstone by which the claims of a subject for a place 
in the time table can be infallibly tested Does it 
represent one of the great mo\ ements of the human 
spirit one of the major forms into which the creative 
impulses of man have been shaped and disciplined ? If 
it does, then its admission cannot be contested If it 
does not it must be set aside it may usefully he 
included in some special course of technical instruction, 
but is not qualified to be an element in the education 
of the people 

lhc same criterion may be applied to the methods 
by which the subjects of the cumc ulum are taught We 
are constantly told that the ‘ educational value of a 
subject lies m the mental discipline it affords and 
from this point of view, a distinction is made between 
its educational value and its import as an activity in 
the greater world , thus geometry is taught as a training 
in logic, the use of tools as hand and eye training ’ 
and so forth hrom the point of view i adopt that 
distinction is unjustifiable and may be dangerously 
misleading it has I fear often been a source of aridity 
and unfruitfulness in school teaching The mistake 
consists in supposing that the disciplinary value can be 
separated from the concrete historical character of the 
subject as a stream of cultural tradition The dis 
cipline of the school workshop consists in using the 
tools of the craftsman for purposes cognate with his 
and inspired by his achievements Similarly the dis 
cipline of school geometry consists in steeping ones 
mind in a certain noble tradition of intellectual at tivity 
and in gradually a< quinng the mterests, mental habits, 
and outlook that belong to it To say this is not to 
minimise the importance of discipline or to expel from 
school studies the austerity which the grave old word 
suggests Wliat is insisted on is that the several forms 
of mental discipline are characters of coniTete types of 
creative activity, practical aesthetic, intellectual, and 
that they influence the mind of the learner favourably 
only m so far as he pursues those activities as adventures 
of the human spirit, laborious yet joy ous and satisfying, 
and pursues them after the manner of the great masters 
In short, true discipline comes simply by trying to do 
fine things in the fine way 

The foregoing principles arc open to misconceptions 
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against which it is desirable to protect them In the 
first place, it may seem that I am designing the educa- 
tion of the people upon a scale which may be magni- 
ficent but is certainly impracticable It is easy, no 
doubt, to form extravagant expectations, and by seek- 
ing to do too much to achieve nothing solid at all But 
the argument is concerned far less with the standard 
to which school studies may be pursued than with 
their proper qualities and the spirit that should inspire 
them In partu ular, it is directed against the attitude 
expressed recently by a public speaker who asked what 
good is poetry to a lad who will spend his days m 
following the plough and spreading manure upon the 
fields Agamst this attitude it urges that a man’s 
education, whatever his economic destiny, should bring 
him into fruitful lontact with the finer elements 
of the human tradition those that have been and 
remain essential to the value and true dignity of 
civilisation 

It may be objected, granted the soundness of the 
ideal, that the shortness of school life makes it imprac- 
ticable It is true that a study to be of real value, 
must be earned far enough and followed long enough to 
make a definite and lastmg impression It is also true 
that some studies can scarcely produce their proper 
effects until a certain level of maturity has been 
reached But what is to be deduced from these 
admissions ? Surely the conclusion, which the public 
mind is slowly accepting that so long as children leave 
school for good at fourteen some of the best fruits of 
education will be unattainable and the security of the 
others precarious It is not merely a question of length 
of time, but also and even mainly of psychological 
development The more carefully youth is studied 
the more significant for after lift the experience during 
the years of adolescent e is seen to lie Its importance 
is not a modem discovery , for even the primitive races 
knew it, and the historic Churches have always taken 
account of it m their teaching and discipline 1 he case 
for universal education beyond the age of fourteen 
depends ultimately upon the importance of shaping the 
new capabilities of the adolescent in conformity with 
the finer traditions of civilised life Public opinion, 
regretting the generous gesture of 19x8, has not at the 
moment accepted the larger view of the mission of 
education , but as the nation learns to care more for 
the quality of its common manhood and womanhood 
and understands more clearly the conditions upon 
which that quality depends the forward movement, 
now unhappily arrested, will certainly be resumed 
For that better time we must prepare and build 

There is another objection to which I should think 
it unseemly to refer if it were not a stumbling block to 
so many persons of good will A liberal public education 
will, they fear, make people unwilling to do much of 
the world’s work which though disagreeable, must 
still be earned on The common sense of Dr Johnson 
gave the proper reply a hundred and fifty years ago 
Bemg asked whether the establishment of a school on 
his fnend Bennet Langton’s estate would not tend to 
make the people less industrious, “No sir,” said 
Johnson, “ while learning to read and wnte is a dis- 
tinction, the few who have that distinction may be the 
less inclined to work , but when everybody learns to 
read and wnte it is no longer a distinction A man 
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who has a laced waistcoat is too fine a man to work , 
but if everybody had laced waistcoats, we should have 
people working in laced waistcoats ” 

Lastly, the ironical may ask whether it is an error 
to suppose that the education of the people should 
furnish them with useful knowledge and abilities Now 
the test of utility which the plain man applies to eduia 
tion is m principle, sound and indispensable the only 
point doubtful is whether the test is always based upon 
a sufficiently broad idea of utility Hie only satis 
factory definition of the useful is that it contributes 
definitely and positively to fullness of life From that 
point of view it is useful to teach a plough boy to love 
poetry and not useful to teach a public schoolboy to 
hate Greek This is not an argument against teaching 
a subject the disappearance of which from our education 
would be an irreparable disaster It means merely 
that the literatures of the ancient world when taught 
should be taught m such a way as to contribute posi 
tively to the quality of a modem bfe But the term 
useful according to the definition certainly includes 
utility in the narrower sense lhc daily work of the 
world must be kept going, and one of the essential tasks 
of the schools is to fit the young to carry it on under 
the immensely complicated conditions of present dty 
civilisation The only limitation imposed by our 
argument is that what is c onservative m purpose shall 
be creative in its method and, being so, shall embody 
some dignified tradition of practical aesthetic or 
intellectual activity The condition may be satisfied 
by a teclinical education based upon many of the 
great histone occupations of men and women, provided 
thit inspiration is sought from the traditions of the 
industry or craft at their noblest Io conceive 
secondary education for all as meaning the 
grammar school curriculum for all would be to make 
a most senous blunder The only mistake more 
serious would be to exclude adolescent boys and girls 
even of the humblest station, from any essential part 
of the national inhentance of culture But this error 
may be avoided while full account is yet tiken of the 
far reaching differences in the talents and tngentum 
of individuals and the nch diversity of the valuible 
currents, intellectual, practical and assthetic in the 
life of the community, of which any one may lie made 
the basis of a course truly liberal m quality 

The last hundred years have greatly accentuated the 
gravity of a problem which was discerned bv tht 
poet Schiller and diagnosed in the famous Letters 
on ^Esthetic Education ” he published m 1795 In 
Schillers view the immense progress of the modern 
nations has been purchased at the expense of the 


development of the individual soul so that in spite of 
the greatness of our achievements we arc man for man, 
inferior to the various and well rounded Athenians of 
the best days It is the division of labour essential to 
a large-scale organisation of society which has at once 
made general progress possible and individual un 
povenshment inevitable for it has cut individual men 
off from expenenc es that are indispensable to the full 
well lierng of mankind If this was true m the davs of 
the French Revolution how much more true it is to day, 
and how much more grave the ev ll We are told that 
before the era of industrialism the great mass of our 
people enjoyed a culture which though simple was 
sincere and at least kept them in touch with the springs 
of beauty What truth there is in the picture I do not 
know, but it is certain that with what is called the 
industrial revolution the conditions that make it cred- 
ible largelv disappeared Tom from the traditions of 
the old rural life and domestic industry and herded into 
towns where in the fight for mere existence they lost 
their hold on all that gave grace to the former life the 
folk who now constitute the hulk of our population 
were cut off effcctuallv from sweetness and light ” 
That was the situation when the task of public 
educ ition was taken senouslv m hand and that, 
notwithstanding a great amelioration in details is for 
far too many the situation to day 

1 here are some who think that the only remedy is 
to cry halt to the modem movement and return 
deliberately to medievalism That is a counsel of 
despair , instead of indulging idle dreims it will be 
more profitable assuming the unalterable conditions 
of modem life to consider how the rest may so be 
modified as to place the true dignity and gract of life 
within the reach of all who arc qualified to achieve 
them That can be done only by a sy stem of education 
which bnngs the things of enduring and universal 
worth to the doors of the common people It is what 
has been done by many an elementary school teac her, 
sometimes with scant assistance from public opmion 
simply because, face to face with his helpless charges, 
he was impelled to give them the best he had to give 
It will be done with increasing happv results the more 
clearly it is seen that the proper function of the ele- 
mentary sc hook is something much more than to 
protect the State against the obvious danger of a grossly 
ignorant populace or to ‘ educate our masters in the 
ludiments of citizenship Unless it lie done unless 
the natural hunger of the people for knowledge and 
beauty hi wisely stimulated and widely satisfied, no 
material prosperity can m the end save the social body 
from irretnev able degradation and disaster 


New Discovenes and Paintings of Palaeolithic Date in the Department 
of the Lot (France) 


''I ''HE study of palaeolithic man is many sided As 
a geologist, treating the tools and objtcts manu 
factured by prehistoric man as fossils the prchistonan 
has determined an archaeological sequence, and, by 
correlating this with the geological record of the earth’s 
history, has been able to suggest a probable chronology 
As an anatomist, the prehistonan has launched into 
the fascinating study of the evolution of man, and, 
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although hampered by lack of authentic material, has 
already been able to show that this evolution was by 
no means a simple straightforward affair As fresh 
material comes to hand it will become possible to 
elucidate further this complex branch of the subject 
As an ethnologist, the prehistonan has attempted to 
trace the migrations of prehistom races, and to compare 
their cultures with those of pnmitive folk still surviving 
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But perhaps the most entrancing branch of prehistory 
is the study of the mural art of these very early peoples 
Here we are not dealing merely with dry bones or 
objects made for some immediate and concrete use nor 
indeed ire we dealing in the vast majority of cases 
with mere home decoration Primitive man then 
as now was concerned with his food supply and the 
art was practised as a form of sympathetic magic The 
veil lifts fr r a moment revealing to us the very thoughts 
and aspirations — one might almost say the religion — of 
the e earlv artists The occurrence of prehistoric 
cerem mal burials has further helped in this study 
indicating as it probably does something of the nature 
of a cult of the dead Perhaps some of the cave art 
may be connected with this 
The paleolithic art for magic purposes occurs em 
bla7oning the walls of caves Hie darkness and silence 
of these entrances to the bowels jf the earth is eminently 
suited to the production in primitive man of a state of 
mind receptive to magic influences There is actually 
evidence to suggest that a priestly artist caste guided and 
controlled these emotions The painted ana engraved 
caves may indeed be described as prehistoric temples 
For this art to be practised it is clearly necessary that 
natural caves should occur in the district Hitherto 
three mam areas of distribution have been located one 
m Dordogne (France) around the village of Les Eyzies 
on the banks of the river Vez£re a tributary of the 
Dordogne another m the Pyrenees especially in the 
depirtment of Ari^gc the third in Cantabria (North 
Spain) and extending as far west as Astunas It would 
now appear that thanks to the energy of the Abbe 


Lemozi of Cabrerets near Cahors (Lot) a new region is 
in process of discovery An announcement of this has 
appeared in L Illustration of October 13 p 354 The 
article profusely illustrated deals with the finds of the 
AbW Lemozi It does not pretend to be a scientific 
exposition written by an expert On the other hand 
an exceedingly interesting sketch is given of the 
archaeological work done by the Abb 4 which it is to be 
hoped he will publish himself in due course Not only 
have a number of prehistoric homes been discovered 
under overhanging rocks many of which have yielded 
nch industries in stone and bone but a painted cave 
temple worthy to be compared with those of the 
Dordogne Pyrenees and Cantabna, has also been 
explored 

Judging from the illustrations the date of the art 
would seem to be in part Aungnacaan m part lower 
Magdaleman but it is impossible to be precise on this 
point from the meagre account given The animals and 
figures observed apparently include reindeer horse 
mammoth bison negative human hands signs etc 
Obviously much further work is required before what 
promises to be a new and nch area is properly explored 
but the Abb 4 is to be congratulated on what he has 
already done and L Illustration is to be highly com 
mended for having brought forward his work in such 
an excellent way A complete survey of the district 
around Cabrerets with a scientific account of the 
diggings and of the cave art will be eagerly awaited 
by all prehistonans Some reproductions of the new 
prehistoric paintings appeared in the Illustrated London 
News of October ao M C B 


An African Chalicothere 


By Dr Chas W 

A SM to I collection of fossils from the neighbour 
hood of Albert Nyanza has recently been sent 
for determm ition to the British Museum by Mr F J 
Wavl md director of the Geological Survey of Uganda 
The ltds. from which these remains were derived are 
of late Pli tenc or more probably Pleistocene age 
since they include teeth of Hippopotamus and Phaoo 
choerus which do not seem to be distinguishable from 
those of recent forms with these are bones of croco 
dilcs Cl eloma a large Siluroid fish and fresh water 
shells 

\ mpanymg these remains there are two or three 
fragments of much greater interest The most 1m 
portant is a phalangeal bone of such peculiar form that 
it is at once seen to belong to a member of the Ancylo 
poda (Chalnotheroidea) These animals are very 
aberrant pen sodactyl ungulates in which instead of 
hoofs great cleft daws are developed and the conse 
quent modification of the foot bones is such that even 
a single phalangeal bone is easily recognisable These 
large cleft claws were known so long ago as Cuvier s 
time and he regarded them as belonging to a giant 
Mams ( Pangolin gigantesque ) It was not until 
1888 that Filhol was able to prove that they actually 
belong to an ungulate The group first appears in the 
Middle b ocene of North America and in later times it 
spread over the northern hemisphere, remains being 
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found in the Upper Miocene beds of Samos and Pikermi, 
and m India and China m deposits as late as the 
Pleistocene 

Ihe finding of a Chalicothere m Central Africa is 
of especial interest because a species occurs m Samos 
associated with Samothenum which is very closely 
similar to the Okapi the discovery of which a few 
years ago attracted so much attention It seems just 
possible that a Chalicothere may still survive in the 
same region and may be the basis of the persistent 
rumours of the existence of a large bear or hyaena 
like animal Tor example in a letter to Mr M A C 
Hinton from Capt C R S Pitman of Kenya Colony 
the water inquires if anything u known of the Nandi 
Bear stones of which are constantly cropping up 
Whatever it may turn out to be, the beast seems to be 
nocturnal in its habits and to resemble a very large 
hyaena an animal m which the proportions of Hie fore 
and hind limbs are much as in some Chalicotheres 

It is to be hoped that great efforts will be made to 
settle what this creature is since if the suggestion made 
above turns out to be correct it will be a discovery of 
far greater interest than the Okapi It does not seem 
at all improbable that in such a country even a large 
nocturnal animal might escape notice for a long time 
even m England few people have ever seen a badger 
in the wild state 
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Obit 

Ths Hon N C Rothschild 

B y the death on October 12, at the age of forty-six, 
of the Hon Nathaniel Charles Rothschild, younger 
son of the first Lord Rothschild, Nature in a literal sense, 
entomology, and, it may be added, tropical medicine 
have each sustained a formidable blow For Mr 
Rothschild, whose career demonstrated in striking 
fashion that the pursuit of business is by no means 
incompatible with scientific achievement of the first 
rank, was at one and the same time an active partner 
in the firm of Messrs N M Rothschild and Sons , the 
mainstay of the Society for the Promotion 0! Nature 
Reserves, to which he contributed practically all the 
funds at its disposal , and the leading authority on the 
Siphonaptera, or fleas, certain species of which arc 
responsible for the dissemination of plague 
In 189$ on leaving Harrow, where in conjunction 
with the late J L Bonhotc, he had alreidy while still 
a schoolboy produced a volume on the local butterflies 
and moths, Charles Rothschild went up to Trinity 
( ollege Cambridge, where three years later he obtained 
honours in Part I of the Natural Sciences Tripos 
After entering the City, besides devoting himself to his 
more immediate interests at New (ourt Mr Roth 
schild became chairman of the Alliance Assurance 
tompany The outbreak of the War caused him 
to become closely connected with, and to undertake 
most important work for, more than one Government 
Department , and his fathers vanous duties which 
were assumed by Mr Rothschild on the death of the 
former in the spring of 191 5, added to the strain of his 
miny responsibilities Overwork, cruelly prolonged 
resulted in 1916 m a nervous breakdown and from this 
Charles Rothschild never fully rtcovcrtd, so tint his 
1 imented death at a comparatively early age was dearly 
an after result of the War 

Mr Rothschild, who was a Justice of the Peace and 
had been High Sheriff for Northamptonshire was also 
a lieutenant for the City of London and was president 
of the Entomological Society of London m 191s and 
1916 In addition, he was a fellow or member of manv 
scientific and learned societies both at home and abroad 
and had been a member of the honorary c ommittec of 
management of the Imperial Bureau of T ntomology 
from the formation of the latter as the 1 ntomological 
Research Committee, in 1909 H is pre sidential addrt ss 
to the Entomological Society on January 19 1916 
consisted in the main of an earnest plea for the pre 
aervation of many species among the British fauna and 
flora, now fast disappearing, or on the verge of, at anv 
rate, local extinction , and appealed for support for the 
Societv for the Promotion of Nature Reserves, and for 
the work of the National Trust for the Preservation of 
Places of Natural Beauty or Historical Interest 
Even in these days of specialisation, it is given to 
few zoological systeraatists to possess an encyclopaedic 
and practically unique knowledge of an entire group 
But Charles Rothschild soon became, as he remained 
until the end, the leading authority upon Siphonaptera , 
and to him, more than to any other, existing, accurate 
knowledge of the fleas of the world is due Prior to 
Rothschild's day, the study of Siphonaptera lagged far 
behind that of most other orders of insects, and m fact, 
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with a few notable exceptions, such as Taschenberg and 
C P Baker, had been almost entirely neglected by 
entomologists Rothschild however, was a prolific 
wnter upon his favourite subject, and, while steadily 
accumulating his unrivalled collection of fleas, botn 
exotic and endemic, he continued for a quarter of a 
century to diagnose and describe his material m a senes 
of papers and monographs of the utmost value The 
first papers by Mr Rothschild on Siphonaptera (diag 
noses of two new species of British fleas) appeared in 
1897, when their author was but twenty years of age 
Subsequently his mtercst was extended to the Siphon 
aptera of the entire world, and, in the interval between 
the appearance of his earliest contnbutions and last 
y ear a hen the latest memoir written by him (a report 
upon the Siphonaptera collected by the Norwegian 
1 xpedition to Novaya /emlya in 1921) was published, 
he was responsible either singly or m conjunction with 
Dr K Jordan, his gifted collaborator, for a very large 
number of authoritative contributions to the literature 
of this group of ectoparasites 
Some ten years ago Mr Rothschild who was a 
generous and frequent benefactor to the Natural History 
Departments of the British Museum, presented to the 
Trustees of that institution his entire collection of 
Siphonaptera and other ectoparasites with the proviso 
that the collet tion should rem un in his hands dunng 
his lifetime It is understood that the donor also set 
apart a sum of money the interest of which when the 
collection is handed over to the nation, is to he applied 
to its maintenance and improvement F F A 


Mr William Ihomson 

Mr William Ihomson IRS(Ed), TIC, the 
eminent Manchester consulting chemist and analyst, 
who died suddenly m his Laboratory on October 4, was 
a prominent figure in the chemical circles of Manchester 
and London dunng the lost fifty years Bom in 1851 in 
Glasgow, he went to Manchester in 1869, and entered as 
issistant to Dr Crace Calvert at the Royal Institution 
I aboratory m Princess £>treet lour years later, on 
August 25, 1873, at the age of twenty two, he became 
a partner in the firm of Crace Calvert and Ihomson, 
and on the death of Dr Crace Calvert two months 
afterwards, took sole charge of the practice, and 
combined with this the office of public analyst for 
Sto< kport, which he continued to the time of his 
death 

Mr Thomson joined the Manchester Litcrarv and 
Philosophical Society in 1873, and served on the council 
for many years, acting as president from 1917 to 1919 
1 he Sot lety is the richer for his contributions on different 
subjects ol scientific interest, some of which dunng his 
lifetime developed mto renowned discoveries Only 
in November of last year he presented to the Society 
the actual tubes containing sulphides of calcium, 
barium, etc , with which in 1877 he brought to the 
notice of Sir William Crookes the phosphorescent 
properties of these substances They proved to be 
the first of three steps which led to the discovery of 
X rays by Prof Rontgen He is also known for his 
work on the detection of arsenic in beer during the 
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outbreak of arsenical poisoning some years ago and 
lor his indefatigable and original work on the amount 
of soot in the smoke laden atmosphere of Manchester 
His efforts m association with the Manchester and 
Salford Smitary Association to obtain a purer atmo 
sphere should lie a memorial to him imong the public 
of that cit> 

In recognition of his miny original contributions 
to science Thomson was elected a fellow of the Royal 
Society of Edinburgh m 1876 He was also one of 
the ordinal members of the Society of ( hemical 
Industry was elected to the romraittee m October 
1884 and icted as chairman of the Manchester Section 
for some years He was a promment member of the 
Institute of Chemistry of winch he a os elected a 
fellow in 1877 he served on the counril from 1887 to 
1890 uid from 1893 to 1896 For some sears also 
he was on the committee cf the Society if Dyers and 
Colourists He was the author of a bock on I he 
Suing of Cotton Goods of which the first edition was 
pul lished in 1877 and the second in 1879 


Sir Win iam Rhf ?dw ards K.CB kCIT CMG 
Thf death cn 0 tober 13 f Major General Sir 
William Rice Edwards frim pneumonia after a very 
brief illness it the comparatively tarlv age of sixty one 
has come is a great she k to lb many friends and 
espe idly ti the members of his service who trusted 
and h nc urid him as their chief uid loved him as an 
upright ind sporting gentlemai He studied at the 
London Ho pitd took the M B with honours and later 
the M 1 ) t Durham and entered the Indian Medical 
Scrvi c in 1886 serving m his earlier years at the I den 
Ilospit il C alcutta and on Lord Roberts s staff m India 
and later during the South Afn an War and w is 
Residencv Surgeon in kishmir for some years before 
selection for the administrative grade After a 
successful pc nod as Surgeon General Bengal where 
his abilities and accessibility endeared him to all who 
had the pnvilegc of serving under him he succeeded 
Sir Pardey I ukis in 1918 as Director General at the 
most cntical penod in the history of the Indian Medical 
Service He feught unflinchingly without the least 
regard to his personal prospects for the Service first 
to obtain justice with regard to the increased pay 
recommended by the Public Services Commission 
and afterw irds to lessen so far as possible the dis 
astrous effects of the Montague reform scheme He 
succeeded in the first with the help of the Bntish 
Medical Association, but regretfully admitted when 
speakin„ as chairman of the IMS dinner only last 
June that he hid failed to a large extent in the latter 
superhum m task He did much to foster the scientific 
work of the bacteriological department while the 
successful orgamsition of the Calcutta School of 
iropical Wtdiune was due m no small degree to his 
invaluable support 


Bv the death, on September 4 of Prof Dr Paul 
Fnedlander another favourite and successful pupil of 
Adolf von Baeyer has passed away He had many 
friends and was highly esteemed by his colleagues 
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beyond the boundaries of his native country Paul 
Fnedlander was bom m 1857 at Kdmgsberg Prussia 
where having finished his school education, he began 
his academic studies under Graebe and continued 
them m Strasbourg and Munich under A v Baeyer 
in 1878 whose pnvatc assistant he was at the 
time From 1884 to 1887 Fnedlander was chief 
chemist of the scientific laboratory of the Oehler Works 
at Offenbach aM Afterwards he entered upon his 
academic <arcer m 1888 at Karlsruhe where he was 
made professor extraordinary in 1889 from 1895101911 
he was professor at the Museum of Industnal Tech 
nology in Vienna whence he passed to Darmstadt os 
professor of chemistry of dyestuffs Fnedlander s most 
important work wis connected with the group of 
indigo dyes he found that the ancient Tynan purple 
the dyestuff of the shellfishes contains highly bromin 
ated indigo denvatives his discovery of thio indigo red 
a sulphur denvativc of indigo was most important in 
the development of vat dye manufacture and enabled 
Fnedlander to find a number of new compounds His 
m un literary work is well known and in daily use by 
colour and dyestuff chemists though so far as we 
know published in German only 


Mr Arthur I Dfarlovs. who died on October 19 
wis a well known consulting engineer He was senior 
partner in the firm of Messrs Clark Forde and lay lor 
III supenntended the Dying of many thousands of 
miles of submarine laflc and did a large amount of 
cable work during the War He did much careful 
research work on the (.lark ind Wiston standard cells 
ind contributed largely to the technical journals 


V\ k regret to announce the following deaths 

I*rof Carl Harries honorary professor of the 
Technical High School at Charlottenburg and 
formerly professor of chemistry at Kiel who was 
known fir his work on the acti)n of sodium on 
is iprene aged fifty seven 

Prof P W Latham formerly Downing professor 
of medicine m the University of Cambridge on 
October 29 age 1 ninety one 

Dr Charles Frederick Millspaugh curator of the 
department of botany of the Field Museum Chicago 
and professor of botany at the University of Chicago 
and the Chicago Medical College on September 15 
aged Mxty nine 

Prof F P Spalding of the School of Engineering 
of the University of Missouri since 1900 on September 
4 aged sixty six 

Dr J T Stead F R S president of the Iron and 
Steel Institute 1920 21 on October 31 aged seventy 
two 

Dr A Stutzer the well known agricultural chemist 
of the University of kdmgsberg who has earned out 
many researches both alone and with collaborators on 
Chile saltpetre soil organisms and nitrifying and 
denitrifying bacteria on September 3 aged seventy 
four 

Prof James Sully ementus professor of philosophy 
University College London on November 1 aged 
eighty one 
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Current Topics and Events. 


HM the King has approved of the following 
awards this year by the president and council of the 
Royal Society — A Royal medal to Sir Napier Shaw 
for his lesearchcs in meteorological science a Royal 
medal to Prof C J Martin for his resennhes on 
animal metabolism The following awards have also 
been made by the president and council — Ihe 
Copley medal to Prof H Iamb for his reseaiches 
in mathematical physics the Davy medal to Prof 
H B Baker for his researches on the complete 
drying of gases and liquids and the Hughes medal 
to Prof R A Millikan for his determination of the 
electronic c barge and of other physical constants 

1h* following is a list of those recommended by 
the president and council of the Royil Souety for 
election to the council at the inniversary meeting 
on Novembtr 30 — Pnsxdent Sir Charles Shirring 
ton In usurer Sir David Prim Se retanes Mr 
W B Hardy and Mr J H Je ins / r tgn Secretar\ 
Sir Arthur Schuster Olhtr Member fC until Sir 
1 rederick Andrewes Prof C G Barkla Sir William 
Bragg 1 rof W I Dalbv Prof A S Tddington 
lh-ot T R Elliott Prof L S Goodrich Sir St lncy 
Harmir Sir Thomas Holland Sir Iicderuk Keeble 
Prof 1 K Merton Prof H I New all 1 rof I) Noel 
Paton Dr A Scott Mr 1 E Smith and Prof J E 
Thorpe 

On Saturday November 3 His Majesty the King 
of Sweden accompanied by Baron Palmstierna the 
Swedish Munster and the Royal Suite visitid the 
I innean Society s rooms m Burlington House and 
was received by Dr A B Rendle the president the 
officers council and staff An inspection was m 1 le 
of the various objects of interest connected with the 
great Swedish naturalist Carl von T inn4 such as 
his herbarium and zoological collections tnanu 
scripts correspondence and volumes copiously 
annotated by their author Before lea nng the King 
signed the Roll and Charter Book of the Society 
on the emblazoned vellum page specially prepared 
for signature 

According to a telegram from New \ork which 
appeared in the 7 trnes of October 31 an expedition 
of the Smithsonian Institution of which Dr J 1* 
Harrington is the head has discovered at Santa 
Barbara m California two human skulls for which a 
very high antiquity is claimed They are said to 
belong to an era far earlier than that of Neanderthal 
man The evidence upon which this claim is based 
would appear to be a low forehead and very pro 
nounced eyebrow ndges The mouth cavity is ex 
tremely large and the walls of the skull very thick 
They are said to be twice the thickness of indent 
Indians skulls Until more detailed evidence is 
available judgment must be suspended as to the 
likelihood of this claim to a high antiquity being 
substantiated but it may be pointed out that 
skulls exhibiting Neanderthaloid characteristics 
especially in the pronounced eyebrow ndges have 
been found on more than one occasion in the United 
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States Although a great age has been attnbuteJ 
to them upon further examination they have been 
pronounced to be merely a relatively modem vanety 
of the Indian tvpe It is significant that the new 
Santa Barbara skulls were associated with a matenal 
culture implements fish hooks etc which is said 
to show 1 great advance upon any culture that can 
be assort ited with Neanderthal man 

THr Times of November 1 contains an interesting 
account by its Peking correspondent of some results 
of the American Expedition to Mongolia organised 
bi Prof Osborn and led by Mr R G Andrews 
which included Mr W (.ranger as palaeontologist 
and Mr I K Moms as zoologist The expedition 
was despatched m consequence of the reported 
existence of vertebrate fossils in Mongolia Mr 
\ndrews m a preliminary visit to tho area found 
mlications that a systematic search might yield a 
rich harvest of Mesozoic vertebrates The expedition 
with five motors and seventv camels travelled through 
Ivalgan to part of the (*>bi Desert — about 300 mdes 
south west of Urga E xcavaUons there resulted in 
the discov ery of seventv skulls and twelve complete 
skeletons The local conditions ir so favourable 
for the perfect preservation of fossils tint fourteen 
fossil reptile eggs were found one of which contuns 
in embryo ol an unhatchcl Dinosaur Eive eggs 
were found in a nest close beside the skeleton of what 
wis presumably the parent reptile The shells had 
been crackel and gradually filled by the fine wind 
blown dust which formed the loess Ihe skeletons 
are Mesozoic Dinosaurs and are regirded by Prof 
Osborn as the ancestors of the famous fossil horned 
reptiles of Montana One of them has been named 
Pr toceratops andrewsi Prof Osborn considers that 
the Dinosaurs developed in the northern plains of 
the Old World and thence crossed into America 
through northern China The collections are being 
taken to the American Museum in New York It is 
hoped that funds will be raised to continue the work 
in Mongolia on a still larger scale Preliminary 
technical reports on the discoveries have l>een already 
published in America and announced by members of 
the expedition to the Geological Society of Chin a 
Thf foundation ceremony at Sukkur in the Pro 
vince of Sind India on October 2 j when Sir George 
Lb yd the retiring Governor of Bombay laid a stone 
which marks the commencement of operitions for 
the construction of an irrigation barrage is worthy 
of more than the casual note which has appeared 
in the daily press It marks the inception of perhaps 
the largest and most impressive irrigation scheme 
constructed in any part r>f the world Sind which 
is one of the driest tracts in India depends for its 
irrigation upon inundation canals from the nver 
Indus the overflow from which is sporadic and 
fluctuating In flood times there is a full supply of 
water during the cold season only the most fortu 
nately situated areas obtain any supply at all while 
a minimum of 20 000 cubic feet of water per second 
runs waste to the sea It is the object of the barrage 
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to regulate the flow so as to secure an adequate 
supply throughout the year The bamge structure 
will be the largest of its kind in the world far ex 
ceeding the Assuan Dam It will measure 4725 feet 
between the faces of the regulators on each side 
Ihese regulators art. seven in number and of the 
canals they feed three will be wider than the Suet 
Canal and the central nee canal will have a dis 
charge equal to that of the Thames The gross area 
commanded by the works embraces 7$ million acres 
of which 6J million acres are culturable and an annual 
area of million icres under irrigation is contem 
plated The total cultivated area in Fgypt is thus 
exceeded bj half a million acres in this one scheme 
for a single province in India The estimated outlav 
on the project amounts to more than twelve millions 
sterling 

Apparentiy the pnnciple of organic evolution is 
still under public discussion in the Umted States 
through Mr W J Bryan s camp ugn against it 
The Journal of the Washington Academy of Sciences 
(vol 16 No 13 October) contains the following 
amusing comments by Dr C W Stiles from the 
Proceedings of the Biological Society of America 
which is affiliated with the Academy According 
to Mr Bryan s premises all germs which cause 
disease must have been created in the beginning as 
they exist to day If it is to be conceded that these 
germs were originally created m some form other 
than as disease germs the theory of evolution stands 
admitted Obviously since Adam was the last 
animal created and since the animals were not created 
until after the plants it is unthinkable that any of 
the numerous germs which cause disease were created 
after Adam Since disease germs are dependent for 
their existence upon animals and plants in which 
they cause disease it is clear that these germs could 
not have been criatcd or have existed prior to the 
creation of their victims A challenge of this deduc 
tion would be an admission that the germs were not 
created is they are to day but that they later 
evolved into disease germs but this would be an 
admission of evolution Therefore if Mr Bryan s 
challenge is to be accepted we must conclude that 
Adam harbored every germ disease which is cliar 
ictenstic of man or dependent on man for its life 
ejele 

A critical examination of Berthelot s work on 
Aribic chemistry has been published by Mr F J 
Holmynrd in Chemistry and Industry (Oct 5 and 12) 
The criticism is arranged under three headings 
dealing respectively with Berthelot s qualifications for 
his ‘ask with his choice of material and with his 
treatment of the material chosen It is concluded 
that Berthelot undoubtedly possessed the necessary 
scientific qualifications but was hampered by having 
to rely on translations from the Arabic which were 
not wholly accurate from a technical point of view 
He also devoted his attention to three points only 
namely the Arabic originals of Latin works to the 
influence of the Greek alchemists and to the works 
of Jfibir ibn Havyfin and their relation to the Latin 
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works of Geber The choice of material in the last 
case was quite m adequate Berthelot s treatment 
of the material chosen was arbitrary and sometimes 
superficial the most important Latin work at his 
disposal ( I iber de Septuagmta ) receiving in 
sufficient consideration Although some recent 
criticism of Berthelot s undoubtedly great services 
to the history of chemistry has probably gone further 
than is justifiable the conclusions of Mr Holmyard 
if accepted will make it necessary to exercise great 
caution in following the French author m his treat 
ment of Arabic chemistry The great gap m our 
knowledge of the middle period of Arabic chemistry 
to which Mr Holmyard refers will have to be filled 
in before any definite conclusions can be drawn as 
to the general influence of the workers of Islam on 
the progress of chemical thought It may even now 
be asserted however that the judgments of previous 
historians may require modifications in several 
directions Although some distinguished Orientalists 
abroad notably Prof F Wiedemann and Prof 
Ruska have performed most valuable services in 
the region of Arabic science the attention of other 
students is much to be desired 

Dr H Lfvinstfin who is a member of the 
scientific committee directing the chemical exhibits 
for the British Empire Exhibition at Wembley m 
the course of some remarks made recently stated that 
the pure chemistry exhibit is being organised by a 
committee representing all the relevant scientific 
societies supported and greatly assisted by the 
advice and co operation of the Royal Society Hie 
intention is to produce an exhibit which will make 
plain to the world what British men of science have 
done and are doing to build up the science of chemistry 
as it is known in the world todiy lhe pure 
chemistry exhibit at Wembley should for ever 
destroy the illusion which had some justification 
in the past that British university training and 
research m chemistry is below the highest standard 
of other countries This would not have been true 
in the same sense thirty years ago The following 
conveners have agreed to organise the various 
sections of the chemical exhibit Sir Finest Ruther 
ford (structure of the atom) Prof J C McLennan 
(spectroscopy) Sir Henry Miers (crystallography and 
crystal structure) Dr A Lapworth (valency theories 
and theories of chemical combination) Dr T Slater 
Price (photography) Prof F G Donnan (general 
physical chemistry) Dr Alexander Scott (atomic 
weight determination) Mr A Chaston Chapman 
(analysis hydrogen ion concentration) Prof E C C 
Baly (general inorganic) Prof A Smithells (flame 
fuel and explosion waves) Dr Henry and Prof 
F L Pyman (organic chemistry) Mr J L Baker 
(biochemistry) Sir John Russell (agricultural 
chemistry) Principal J C Irvine (sugars) Prof 
G G Henderson (terpenes) Prof I M Heilbron 
(plant colouring matters) Dr J T Hewitt (coal tar 
colouring matters) Prof J F Thorpe (general 
organic chemistry) Mr C F Cross (cellulose) Dr 
E F Armstrong (catalysis) Mr W T Reid (ex- 
plosives) Dr W R Ormandy (plastics) Commander 
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R E Stokes Rees (apparatus) Prof J W Hmchley 
(Chemical engineering) Mr R B Pilcher (historical) 

The first World Power Conference will be held on 
June 30-July 12 next at the British Empire 1 xhibi 
tion It has been promoted by the British Tlec 
trical and Allied Manufacturers Association (the 
B E A M A ) in co operation with many technical 
and scientific institutions The subject discussed 
will be the production and generation of energy in all 
its forms It is very satisfactory to notice that 
practically every civilised country is sending delegates 
and many engineers of world wide eminence will read 
papers on power generation and distribution an l on 
electric traction Considering what different solu 
tions have been standardised in the various countries 
a comparison of costs will lead to results of permanent 
value One point however that the promoters of 
this international conference seem to hive overlooked 
is that the date of the centenary of the birth of T ord 
Kelvin is on June 26 lew therefore cf the eminent 
delegates will be able to take part in the celcbrat on 
As I -ord Kelvin is admittedly the greatest physicist 
of the Victorian age and possibly the greatest natural 
philosopher since Sir Isaac Newton foreign men of 
science and engineers will doubtless wmtto take p irt 
in our celebrations 

Tin openuig meeting of the new session of the 
Newcomen Society for the Study of the History of 
1 ngincenng and Technology was held on Tn 1 ly 
October 26 in the appropriate atmosphere of Prince 
llenry s Room Fleet Street when the president 
Loughnan St L Pendred delivered his presidential 
address on The Value of the History of 1 ei hnologv 
Mr Pendred said he had m the first instance examined 
what were the views held as to the use of 1 istory in 
general and in spite of all that had l een written on 
the subject he found it impossible to believe frr 
example that the events of the Hundred \ cars War 
were of the slightest use to us in the recent struggle 
with Germany or that the Battle of Jutlind owed 
anything to Admiral Mahan s ex imination of Nelson s 
orders at Trafalgar The importance of history 
resided in its evolutionary characteristics and in this 
aspect technology reflecting as it does the most 
important endeavours of mankind from the earliest 
tunes is as worthy of serious investigation os those 
natural causes by which man himself was developed 
from a lower creation Strange as it may appear 
development has never received a modicum of the 
attention that is paid to systems of philosophy yet 
these have made far lees difference to the world than 
have advances in technology This is partly the case 
because while the documentation of the ordimry 
forms of history is abundant that for the relationships 
of human progress to technical development is scanty 
Mr Pendred also alluded to the value of the historical 
method in teaching technology and by inspiration 
from its achievements in the formation of character 

October ram* were heavy over the British Islands 
especially in the midland western and south eastern 
districts In London according to the Greenwich 
observations the total rainfall for the month was 
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5 07 in falling on twenty three days October was 
by far the wettest month so far this year the next 
wettest month was Tebruary with 265 in The 
monthly total is the heaviest since July 1918 when 
the fall was 7 33 in it is the wettest October since 
1882 when the measurement for the month was 
5 42 in though in 1880 the rainfall for October was 
765 m the heaviest for the corresponding month 
for upwar Is of 100 years At Greenwich the rainfall 
this year for the ten months to the 1 nd of October is 
20 37 m which is r 41 in more than the normal 
At lastbiume tho rainfall measured in the Old 
Town fir October was 748 in rain falling on 
twenty three days the measurement for twenty 
four hours on the morning of O tober 24 was 1 51 in 
In 1889 the October rainfall at Eastbourne was 
8 15 in and in December 1915 tho measurement was 
837 in lhe excess of rain at Eastbourne for the 
last ti n months is ntarlv 7 inches At the Rotham 
sted Experimental Station according to th** 1 1 tn*s 
of Novtmber 3 the rainfall in October measure 1 
4 )7 m an excess of r 91 in of this 3 45 in drained 
through 60 inches of soil against an average for 
October cf 167 in giving an excess of 178 in 
The soil is saturated and it seems probable that the 
winter rains will mcreise the supply of underground 
w iter which is still deficient 

V gi nkral discussion on Electro lc Reactions 
and Equilibria will be hel l by the Faraday Society 
meeting at the Institution of I lectncal Engineers 
on Monday November 26 The first session of tho 
meeting will extend from 3 to 5 pm and will deal 
with Conditions of E juilibnum at Reversible 
Electrodes Sir Robert Robertson president of the 
Society will preside and tho introductory address 
will be given by Dr T K Rideal Among the 
speakers will be Prof Bulman of Copenhagen who 
will read a paper on Some Oxidation and Reduction 
Electrodes and their importance to Organic Chera 
is try After on interval for tea the meeting will 
resume at 3 30 pm and will devote itself to the 
consideration of Irreversible Electrode Effects 
in luding Passivity and Overvoltage Prof t G 
Donnan vice president will preside over this session 
ind the introductory address will bo given by Prof 
\ J Allmand At the conclusion of the meeting 
a dinner will be hell at the Holbom Restaurant to 
be followed by an informal conference Members >f 
the Chemical Society the Physical Society and the 
Institution of Electric U Engineers have been invited 
to attend this discussion Others interested should 
apply to the Secretary cf the Taraday Society 10 
Essex Street London WCa from whom a full 
programme may be obtained 
Cot Rookes Evelyn Bell Crompton past 
president has been elected an honorary member of 
the Institution of Electrical Engineers 
At a general meeting of the members of the Royal 
Institution held on November 3 the thanks of the 
members were returned to Mr F Cos ton Taylor for 
his donation of one hundred guineas to the research 
fund and to Mr Robert Mond for his gift of busts 
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and medallions of Dr Ludwig Mond Cannizzaro 
1 tebig Berzelius and others statuette of Sir James 
Dewar and many portraits and photographs The 
death ol Prof Jules Violle an honorary member of 
the Instituticn was announced and a resolution of 
condolence with the family was passed 

The Dr Mann Juvenile Lectures of the Royal 
Society of Arts for the new session will be delivered 
respectively by Prof W A Bone and Mrs J W 
Henshaw Prof Bone s lectures will deal with 

Tire and Explosions and be given on January 2 
and q Mrs Henshaw s lecture entitled Among 
the Selkirk Mountains of Canada with Ice axe and 
Camera will be given on January 16 The lecture 
hour in each case will be 3 o clock 

A tlchnicai assistant is required by the Royal 
Aircraft Establishment South Tam borough Hants 
whose duties will be research in problems relating 
to electric ignition Candidates should possess an 
honours degree in physics or electric il engineering 
or equivalent qualifications and have had experience 
of research work in electrical subjects prefer tbly in 
connexion with high frequency work Applications 
should be addressed to the Superintendent of the 
Royal Aircraft 1 stabhshment quoting reference 
A20 

Thf Department of Agriculture 111 Kenya is 
requiring an igncultural issistant to help the director 
and deputy director of agriculture in supers ismg 
agricultural work particularly native agncultunl 
services Candidates should possess a degree or 
diploma in agriculture a good knowledge of tropical 
ignculture and have had experience in agricultural 
practice Written applications for the post should 


be sent to the Assistant Private Secretary (Appoint- 
ments) Colonial Office Downing Street S W 1, 
upon forms obtainable from the same address 

Mr B M Headicar honorary secretary of the 
Universities Library for Central Europe sends us 
a list of German chemical literature at his disposal 
for exchange for similar English literature published 
since 1914 Alternatively any literature of scientific 
interest would be accepted and a quid pro quo ex 
change is not stipulated Inquiries may be addressed 
to Mr Headicar at the London School of Economics. 
Clare Market I ondon W C 2 The list includes 
volumes of the Berliner Berickte Zettschrtft fUr 
angewandte Chemie Chemtker Zeitung Techmsch 
C hemisches Jahrbuch Aboggs Huidbuch der 
onorgamschen Chemie and Zeitschnft fur Chemie 
und Industrie der holloide 

The October number of the Journal of the Royal 
Photographic Society is devoted to the Society a 
Exhibition It is copiously illustrated and contains 
several articles which refer chiefly to pictorial matters 
But Dr B T J Glover of Liverpool writes as a 
technician and points out with examples how 
often the gradation of the prints is falsified by under 
exposure over development ind manipulation as in 
the making of gum prints and bromoils Indeed 
with reg ird to bromoils he isks Can any one show 
me a bromoil print in which they [tone values] are 
right ? As he also gives examples that show 

an exquisite quality resulting from sound photo 
graphic technique a study of his comments cannot 
fail to be of interest to those who favour pure photo 
graphy as well as to those who think that photography 
is not good enough and seek to improve it by what 
they call control 


Our Astronomical Column. 


A Bright Mfitor — M r W P Denning writes 
from Bristol that on November 3 at 6 h 23 “ G M 1 
he observed a large meteor equal to Venus in bright 
ness shooting downwards in the southern skv from 
295 1 ° 6° to 308° 21 0 The nucleus gave a flash 

at the end of its flight and left a white streak Ihe 
direction of the course of the object was from a 
radiant point near ft UrsT Majons which supplies 
many meteors at this time of the year and appears 
to be a well defined centre of recurrent radiation at 
various periods of the year The shower or showers 
has or have been frequently observed in the last 
quarter of the year and deserves more thorough 
investigation 

Speciroscoi ic and Trigonometrical Par at 1 axes 
— A Pannekoek (Observatory October 1923) gives 
reasons for believing that the variation of intensity of 
certain spectral lines is not directly a measure of the 
stars absolute luminosity but of the intensity of 
gravity at its surface which affects the ionisation of 
its atmosphere Tor the same spectral class the 
quantity derivable from the spectrum is the ratio 
of luminosity to mass The mean spectroscopic 
parallaxes of groups of stars will not be affected but 
those of individual stars will be if their mass differs 
from the mean mass of the class I or example the 
trigonometrical parallax of * Indi is o 28' while 
o 45* has been given as the spectroscopic value If 
there is no error in either value the star s mass is 
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2 6 times the mean mass of spectral type K5 This 
would thub appear to be a method of determining the 
masses of the nearer stars if non binaries while the 
binaries would serve to test the truth of the principle 

W J Luytcn contributes a paper to IToc Nat 
Acad Sci (September 19-3) in which he examines 
the systematic errors of trigonometrical parallaxes 
Van Rhijn recently gave reasons for thinking them 
to bo too large from a study of the proper motions and 
radial velocities Luyten uses the same material as 
Van Rhijn but discusses it differently He deduces 
two in-aphs one by grouping the stars by measured 
parallaxes and forming a graph connecting mean 
apparent magnitude with reduced parallax the 
other by grouping according to apparent magnitude 
and again forming a graph He considers that the 
truth lies between his two graphs and deduces that 
the Allegheny parallaxes are not too large as Van 
Rhijn stated but if anything too small He further 
compares the absolute magnitudes deduced from the 
measured parallaxes with those deduced from proper 
motions He thus obtains for the Ko giants the 
mean absolute magnitude o 8 (two independent dis- 
cussions give o 6 and 1 o) while the trigonometrical 
parallaxes give o 7 agam suggesting that the latter 
are if anything too small 

It is useful to apply these tests for the spectro- 
scopic parallaxes would be affected by systematic 
errors in the trigonometrical ones that were used for 
calibration of the spectral curves 
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Research Items. 


Indian Villages in the Eastern United States 
— Various writers during the eighteenth century 
mentioned the Indian tribes in the Upper Missouri 
Valley but their accounts are vague and little was 
known of these tribes until the transfer of Louisiana 
to the United States The condition and structure 
of their abandoned villages have been examined by 
Mr D I Bushnell m Bulletin No 77 of the American 
Bureau of Ethnology Natural environment influ 
enced the various types of structure lhus in the 
densely timbered country to the north about the 
head waters of the Mississippi and far bevond the 
mat and bark covered wigwams were developed and 
employed practically to the exclusion of all other 
forms of dwelling But in the plains and in the 
regions bordering on the great buffalo ranges the 
skin covered tipis predominated though other forms 
were sometimes constructed by the same people 
The earth lodges erected by the tribes m the Missouri 
Valley were the most interesting strut tures cast of 
the Uocky Moun tarns ind these it once suggest the 
rotundas or great council houses once built by the 
Cherokees and Creeks east of the Mississippi lhe 
discussion of these various types of habitation is most 
instructive and as is the case with other publications 
of the Bureau the monograph is fully illustrated b> 
admirable photographs 

Pi RPOSIVE OR MFCHANRAI PSYCHOLOfY - In the 
Psychological Review (Vol 30 No 4) Prof Wm 
McDougall Rises a very clear and interesting account 
of the rival theories of purposive and mechanical 
psychology Some years ago in his well known book 

Body and Mind ! he reviewed the position as it 
stood then from the historical and n odem point of 
view 111 this paper he reaffirms his belief m purposive 
psychology and considers that form of mechanistic 
psychology which is popular now namely that cf 
rxhavounsm He admits th it there is no logic il 
reason why behaviourists should necessarily be 
meclumsts but shows that actually aery many of 
them are I or certain very limited purposes 
mechanical psychology nnv have value as providing 
a convenient terminology but as soon as a study of 
personalities is required then the student is 1m 
mediately concerned with energy persistence 
ambition etc qualities which the mechanistic 
psychology cannot explain If a psychology is 
requued which sh ill be able to explain the life of man 
111 socu ty or to aid those in mental distress or to 
direct education or to further the problems of ethics 
politics or economics then that psychology must 
take info account purposes and motives mechanical 
psychology as suen can know nothing ind teich 
nothing about human motives 

Nitrooln fixing Bactfria in Leaf Noduifs 
— L A Boodle in an interesting note in the heu 
Bulletin (No 9 for 1923 p 346) directs attention 
to the little known phenomenon of nodules contain 
ing nitrogen fixing bacteria occurring as a rule upon 
the leaves of some of the tropical Rubiacese The 
bacteria occur m the seed between the embryo and 
endosperm so that the seedling is infected on germuia 
bon The bacteria then establish themselves in the 
leaf buds m a gummy secretion within the stipular 
sheath and from thence enter the young leaves 
through stomata The nitrogen fixing capacity of 
these bacteria has been experimentally established 
bv von Faber Rao in India recently confirming 
this fact It is interesting to learn that native 
practice in India and Cevlon values highly the leaves 
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of species of Pavetta and Chomelia which bear 
nodules harbouring these bacteria for use as green 
manure 

New Plants — Part iv of the new volume (148) of 
Curtiss Botanical Magazine contains several plants 
of especial systematic interest C lethra Delavayt 
1 ranch belongs to a genus regarded as having 
P ncoid affinities although with free petals Reasons 
have also been given for placing Clethra with the 
Iheaceie and Dillemaca® among the more primitive 
Panetales but Dr Stapf argues that our respect for 
the taxonomic value of gamopetalv must make us 
resist a recent suggestion to bring the Fncaceae also 
over to the side of the Theaceae Carmtchaeha 
australis R Br is a plant belonging to a remarkable 
genus almost confined to New Zealand not before 
illustrated in this work Cheeseman terms the genus 
the most difficult in the New Zealand flora for the 
systcmatist everything but the pods seems to be in 
a state of flux Rhododendron sinogrande Half f et 
W W Smith was regarded by Sir I Bailey Balfour 
as the Chinese representative of the Himalayan 
R gran l Wall It is described os having the finest 
leaves of anv evergreen vet seen m this country 
\dmirit H I ynes is quoted for an admirable desenp 
tion of the habitat on the Lake Ch ul Nile divide 
where the brilliantly coloured Hamanthus lynesit 
Stapf was first discovered The new species is 
illustrated from one of the last plants sent in to Kew 
b> the late Mr P lwcs from his g irdcn at Colesbome 
1 ark B attakaka sinensis Stapf is a climbing 
\sclepiad which has figured under many generic 
names b it Dr Stapf agrees with recent systematic 
repirts that the thmise species must go with its 
M ilayan fellow W v lubtlts into a separate genus 
the nime for which is derived from the Malayan 
species / chium crlestc Stapf is another endemic 
species confined to a very restnete 1 area within the 
( inory Islinds I here are already three other 
endemic species of T chium known from the island of 
Palma and one of these E gt ntian ides likt the present 
species is known only from the mountains above 
r arafta F cn.lt te is perhaps the most beautiful of 

this striking group of endemics and may therefore 
le of interest to horticulturists as several striking 
hvbnds have already been proluced from species 
of P chium 

Aistralian Ding BrFrrxs — In the Records of 
the South Australian Museum vol 11 No 3 June 
19*3 are several noteworthy papers on Austrilian 
insects Mr Arthur M Lea treats of the dung beetles 
of the sub family Copndcs but m comparison u ith 
other ports of the world Australia is poor in mdigenous. 
specits of these insects I his however is scarcely 
surprising consider ng the leorth of large indigenous, 
mammals Dung beetles of several kinds h ive multi 
plied with the distribution of domestic animals and 
many European species have been introduced 
Several of tlie genera are of exceptional interest 
especially Macropocopns species of which live in fur 
about the anal region ol marsupials md have de 
veloped very powerful claws one species If sym 
bioticus has been found m the cloaca of a wallaby 

Praying Insfcts of Austrat ia — The Mantidae or 
praying insects of Australia are enumerated bv Mr 
Norman B Tindale m the Records of the South 
Australian Museum vol u No 3 June 1923 They 
are evidently abundantly represented The known. 
Australian species now number 76 including 4 genera, 
and 16 species added by Mr Tindale One of th® 
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most interesting forms is Bolbe ttuua ap nov which 
is the smallest known mantis and attains a length of 
only 8 mm Mr Tindale mentions that it came freely 
to light m a camp and was so active that it was very 
difficult to capture it often seized flies and other 
insects which had been likewise attracted Another 
new mantid Parhterodula majuscula is probablv the 
largest Australian member of the family and the 
femde measures 95 mm long while tie outspread 
legmina have an expanse of 1 13 mm A third species 
Orthodtra mtmstralU 1 ab seems to occur in all parts 
of the continent as well as m lasmania It exhibits 
a wide range of variation which has resulted in an ex 
tensive synonym} notwithstanding its wide distribu 
tion it does not appear to have developed any dearly 
defined local races unless the Tasmanian form u> to 
be regarded as coming under that category 

Thf h arly Proboscidf ans — Much his been 
written on the genus Moenthenum which is known 
from its remains in the pasr el Sagha beds of the 
1 ayum in hgypt and was first described by C W 
Andrews of the British Museum H Matsu moto 
(Bull Amer Museum Nat Hist vol 48 p 97 1923) 
now reviews the species with the aid of specimens 
in the American Museum of Natural History and 
concludes that M Schlasser w is not justified in 
regarding the smaller forms styled M gracile and 
M Irtgud n as sexual varieties respectively of M 
lyonst and his species M andrewsi Schlasser retained 
only the last two names Matsumoto points out 
that even in that case the name tngodon has priority 
over Schlasser s andrewsi He concludes however 
that all four species are distinct and he thus keeps 
the happily named Af andrewsi on the list He 
regards some early Moenthenum as ancestral to 
P d comastodon with which three of the known 
species are associated in the Oligocene (or Upper 
J ocene ) beds M giacile is known only from the 
lower senes the Oasr el Sagha beds here styled 
Middle Eocene The author supports the views of 
Andrews and emphasises the proboscidean characters 
as against those that have been held by others to 
be sireman He remarks that while Moenthenum 
no doubt haunted watery places its anatomy docs 
not indicate that it was more aquatic than Hippo 
potamus 

Gfoiooy of the Weald — Ihe Geological Survey 
of Great Bntoin has issued a memoir on The Con 
cealed Mesozoic Rocks in Kent by G W Lamplugh 
r L Kitchin and J Pringle (E Stanford Ltd 
19*3 pnee 7? 6 d) A great deal of interesting 
information is here brought together as to the floor 
on which the best studied Cretaceous rocks in Bntain 
rest and special attention is directed to the com 
panson now possible of the Kimmendge Clay of Kent 
with that 01 Dorsetshire In the Proceedings and 
Transactions of the Croydon Natural History and 
Scientific Society vol 9 pt 3 (Croydon Roffey and 
Clark price 5s 1923) Mr C C Fagg president for 
1922 treats of the recession of the chalk escarpment 
in the district south of Croydon and shows how the 
dry gaps have been influenced bv the lowering of the 
surface of the Gault He points out that the River 
Mole just below Dorking tends to disappear in summer 
and now in no long geological time it will cease to 
run through the gap. and will be captured by tnbu 
tanes of the Wey Numerous sections illustrate 
this paper It is followed by one by Mr G T 
McKay on meanders dealing specially with the Mole 
The influence of the veteran geologist Mr Wm 
Whitaker at Croydon has dearlv been fruitful in 
guiding geological research 
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Chemical Porcelain— An article by Dr G N 
White on The Manufacture of English Chemical 
Porcelain appears in the Chemical Age for Sept 39 
The basis of all pottery is china clay which is a com 
plex but relatively unstable substance for it decom 
poses at about 6oo° C the products of decompost 
tion being alumina and silica The latter substances 
unite only at very high temperatures about 1650° C 
the use of lower temperatures yields a porous product 
which is useless for chemical ware Fluxes are added 
(e g silica and felspar mixture) so that a vitrified 
product results though for chemical ware the 
amount added must be a minimum The article is 
illustrated with photomicrographs and types of 
fracture — mechanical and heat — are discussed 

Definitions of Photometric Quantities — The 
National Illumination Committee of Great Bntam 
has now supplemented the useful work it has already 
done in connexion with definitions of the chief photo 
metric quantities by a list of symbols denoting 
luminous flux (F) candle power (J) illumination (E) 
and brightness (B) Greek letters are also proposed 
to indicate reflection absorption and transmission 
ratios The aim has been twofold (a) to unify exist 
ing practice and ( b ) to avoid possible confusion with 
international electrical symbols F xplanations of 
the re isons leading to the adoption of these symbols 
are gnen in tabular form Those for luminous flux 
illumination and brightness are already widely 
adopted The only notable departure is in the 
idoption of J for candle power — a symbol general 
m Germany but not elsewhere The reason for 
rejecting I which is at present very generally 
used is that this symbol is unfortunately already 
assigned to current in international electrical nom»n 
clature 

Corrosion of Condfnsfr Tubbs — Some of the 
more important recent results of the investigations 
conducted for the Corrosion Committee of the In 
stitute of Metals are contained in a paper presented to 
the North east Coast Institution of Engineers and 
Shipbuilders on October 1 ) by Dr Bengough Mr R 
M ly and Miss Pirret Very rapid corrosion of con 
denser tubes is essentially a recent trouble and takes 
the form of smoothly water worn depressions extend 
mg over several feet of the tube and mostly m certain 
positions Electrolytic protection fails to prevent it 
Should a tube survive the first few weeks under the 
given conditions attack of this kind is not likely to 
occur later The effects are not due to uneven com 
position of the tubes or to surface imperfections and 
laboratory experiments show that the cause is the 
presence of entangled air in the water which in 
modem practice travels with a high velocity The 
critical period m the life of a tube is its early life 
before a coating of scale has had an opportunity of 
forming once this scale has firmly established itself 
the resistance to corrosion is very greatly increased 
Different waters also differ m regard to their power of 
foaming those which readily foam being the most 
corrosive in presence of air The attack is usually 
limited to certain parts of the condenser and when 
defects are discovered the renewal of tubes should bo 
limited to those parts as the wholesale re tubmg of 
the condenser may mean the removal of a large 
number of perfectly good tubes which have already 
received their protective coating of scale High 
water speeds and high vacua are the modem condt 
tions that have brought about this trouble It is 
suggested that the artificial production of a scale 
on the tubes before putting into use may be found 
to be practicable 
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Scientific Activities in Birmingham 


'T'HE closing days of October have witnessed two 
1 highly interesting and important functions in 
the educational life of Birmingham The former of 
events was the visit of Sir Robert Hadfield on 
October 30 to the Metallurgical Society of the Uni 
versity of Birmingham to receive the Thomas Turner 
Gold Medal and to deliver an address on The History 
and Progress of Metallurgical Science and its Influence 
upon Modem Engineering In presenting the medal 
the Principal of the University Mr C Grant Robertson 
stated that about three years ago a Birmingham manu 
facturer desirous of commemorating the valuable 
work done by Prof Turner in metallurgy generously 
presented a sum of money to the University to found 
a Thomas Turner gold medal The donor stated that 
it was his express wish that the medal should only be 
awarded to such persons as had rendered eminent 
service to metallurgy In Sir Robert Hadfield they 
had a man who was not only the head of a large firm 
of world wide reputation but one who wag. also a 
fellow of the Royal Society eminently distinguished 
by his own metallurgical researches \ he authorities 
were perfectly unanimous in deciding that the first 
award of the medal should be made to him Mr 
Grant Robertson then handed the medal t ) Sir Robert 
who after expressing his deep appreciation of the 
honour conferred upon him delivered his address 
More than three tons of exhibits were on view and 
the address was illustrated with lantern slides and a 
senes of unique cinematograph pictures One slide 
was particularly impressive It Bhowed Sir Robert s 
own motor car together with a 4$ inch projectile It 
was pointed out that the car when travelling at the 
rate of 60 miles per hour possessed exactly the same 
energy as the small projectile on leaving the gun with 
a velocity of 1100 feet per second I he cincmato 
graph pictures were likewise highly instructive 1 hoy 

included by special permission of the Directors of 
Artillery and Naval Ordnance respectively pictures 
of the loading and firing of a 15 inch gun This type 
of gun which was used largely dunng the War weighs 
97 tons is 57 feet in length and cames a projectile 
weighing 1910 lb At full elevation and with a muzzle 
velocity of 2500 foot seconds the range is 20 miles 
bir Roberts address has been printed »» extenso 
and is issued as a beautifully illustrated monograph 
which repays careful study An interesting account 
is given of modem artillery practice reference being 
n ade to the 18 inch naval gun the largest yet con 
structed which weighs 150 tons but is now prohibited 
as the result of the Washington Conference Armour 
piercing projectiles li tons m weight were made by 
Messrs Hadfield for this gun and could be hurled for 
a distance of 30 miles Even at this extreme range 
they coaid pierce nearly one foot of ordinary steel 
armour Attention is directed to the practical diflfi 
culty of hardening these projectiles for a mass of 
something like 10 000 cubic inches of steel at 900° C 
has to be quenched suddenly tn a cold bath Ibis 
induces internal strains which may continue for weeks 
or months leading to rupture dunng storage unless 
suitable treatment is applied 
A considerable portion of the address is devoted to 
Birmingham itself and contains a r4sum6 of the lives 
of its great men past and present It is pointed out 
that our present Prune Minister thcRt Hon Stanley 
Baldwin was once a student in the Metallurgical 
Department of the old Mason College in Fdmund 
Street under Prof Turner So also was the piesent 
Chancellor of the Exchequer the Rt Hon Neville 
Chamberlain who was that evening unanimously 
elected an honorary member of the University Metal 
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lurgical Society Dr F W Aston a Nobel Prizeman, 
is another old student of the College 

Birmingham is the second city in England and the 
fourth city m the Fmpirc as regards population In 
1700 it contained 15 000 people a number that had 
swelled in 1921 to 920 000 With these figures before 
us it is natural to inquire into tho cause of the steady 
growth of the city But upon doing so we are at once 
confronted with a difficulty Most of our large 
industrial cities have received help from their geo 
graphical position What does not London owe for 
example to the Thames Liverpool to the sea 
Manchester to her climate Sheffield to her mineral 
wealth ? But Birmingham has none of these ad 
vantages Situated in the centre of England one 
hundred miles from the sea helped by no large nver 
supported by no great mineral wealth it has never 
theless more than managed to hold its own This 1a 
the more striking when we recollect that Dudley with 
all its ancient prestige and mineral wealth is still a 
small neighbour whilst Aston which once was of 
far greater importance than Birmingham has now 
been swallowed up in the extension of this latter city 
Why is this ? There have no doubt been many 
contributory causes Small things ofttimes deter 
mine which nvulet among many shall ultimately 
grow into a mighty nver So with cities In the 
twelfth century Henry II granted to Peter de 
Bermingham the nght to hold a weekly market This, 
much coveted pnvilege though long since obsolete 
exerted no small influence on the future of the town 
by converting it into an important Midland trading 
centre In later years Birmingham became popular 
for its broad minded policy of religious toleration 
wluch led many worthy persons to take up residence 
in the town thereby strengthening its intellectual life 
and quickening its industrial vitality 

It not infrequently happens that those whom 
Nature has most richly en lowed fail to achieve great 
ness because their path through life has been too easy 
It may well prove that the very lack of natural 
advantages so far from being a hindrance has 
actually been one of Birmingham s greatest assets 
in that it has taught the sons of Birminuh im to rely 
upon themselves A strong mental calibre has thus 
been developed together with 1 spirit of sturly inde 
pendence — attributes that have enabled Birmingham 
to raise itself to a position of eminence within the 
Empire A city that can bo 1st an inti nate associa 
tion with Watt Boulton Mur loch Priestley Bright 
Chamberlain in I scores of others known to fame 
need not fear the future 

This brings us to the second event of which we 
write namely tho opening by Sir Robert Hadheld on 
October 31 of a new research laboratory and lecture 
room in tho Chemistry Department of the Birming- 
ham Municipal Technical School The Principal Dr 
W E Sumpner stated that two years ago these 
rooms were merely attics filled with lumber They 
have now been cleired and made habitable by the 
Education Committee the equipment being provided 
out of funds amounting to more than 400! voluntarily 
subscribed by local firms This recognition by manu 
f icturers and others of the value of technical cduca 
tion and research is a most encouraging sign of the 
tunes IheRt Hon the Lord Mayor Alderman Sir 
David Davis presided and in his introductory remarks 
pointed out that the rooms coull not have been 
opened under more auspicious coiditions The 
Hadfield Works m Sheffield the home of mauganese 
steel are a striking example of the efficiency attain 
able by the co operation of science and industry and 
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no one could speak with more authority on this 
subject than Sir Robert Hadfield himself 

The new laboratory has been equipped more 
particularly for research on corrosion and its pre 
vention hor this purpose it is provided with large 
corrosion tanks of varying design and with other 
equipment not usually found in a chemical laboratory 
At one end is i dark room containing a magnificent 
micrographic apparatus purchased with the aid of a 
grant awarded ny the Government Grant Committee 
of the Royal Society to the head of the Chemistry 
Department in order to enable him and his research 
students to study the micrography of corrosion 
As Sir Robert wisely pointed out the object of a 
school laboratory is different from that of a works 


laboratory The latter is designed to turn out material 
results the former is primarily intended for training 
the men so that when they pass into industry they 
will know how to tackle their problems along the 
most approved lines 

As a further inducement to research three prizes 
for theses have been offered namely one each by 
Sir Robert Hadfield the Dunlop Rubber Company 
and the Mond Nickel Company respectively It is 
hoped that manufacturers and students alike will 
avail themselves to the full of the new facilities It 
is only by the closest co operation between science 
and industry that we can hope to capture that portion 
of the worlds trade which is so essential to our 
national existence J N T 


Aeroplane Pe rfonnances 


/"OMP VRlbON of the Wren light plane with 
recent USA Navy racing and fighting aero 
planes shows the price of speed in a definite wav 
The following table gives some of the more *-igmficant 
figures 

N I » Power Spue! R i ge l"o *1 1 f HR 

Us S rh t 

Wren 4t k* « n 5 i I7J kg 11 m* 

USA Kino 3J0 kw 90 14 a ( 1000 kg 13 j m 

USA la 1 mw iso ki 112 SS 34 goo kg >4 4 1 

USA la I hgh rr 300 kw 76 27 —a 8 1150 kg 24 j ro* 

The racers h ive ltss surface than nnny of the light 
planes at Lvmpne and the bodies are of the same 
order of length and cross section and show the same 
scrupulous cle uiness c f line To pass from the W ren 
to the racer about eighty times the power has been 
concentrated within the limits of an external surface 
sc ireely distinguishable by the layman from similar 
types of light plane The speed obtained is alxnit 
four and a halt times greater Ihus the power re 
quired is ipproximatcly as the cube of the speed 
This rule is even more accurite m comparing the 
seaplane with the 1 indplane it the fine incidences 
occurring at the upper limit of their wade speed 
ranges ft in ly Ik, inferred therefore that the floats 
cost half the totil power available (go/112)* in 
spite of some sacrifice of the lower limit of speed 


(landing speed) by reduction of surface The 
essential inferiority of the seaplane is evident 

In the 1 ind fighter the inclusion of machine gun 
equipment and the reduction of the all important 
landing speed to 27 m /s is obtained by roughly 
doubling the surface and sacrificing one third of the 
racers speed equivalent to about two thirds of the 
power 

(treat range of speed is always an index of very 
large margin of power ind therefore of high rate of 
climb at sea lex el falling off with height and density 
and finally of a high ceiling or limit of height 
ittainable 

Assuming liberally in the case of the racer that 
100 kw is required for level living at 40 m /s near sea 
level this leases yo kw for climbing Taking the 
airscrew efficiency as o 7 and g as 9 81 m /s* this gives 
an initial climb of o 7 x 250 x 1000 watts 900 x 9 81 
m kg s * 20 tn /s 1 2 km /min lo calculate the 

ceiling height with any accuracy much more precise 
data ire rcquirt 1 

Ihe official height record of 10 74 km at this date 
rests with I ranee but the same pilot M Sadi Lccointc 
has since claimed over 11 km A U S V claim not 
officially accepted in the absence of sufficient control 
gives an altitude of 1 2 5 km which would mark the 
invasion by man of the heights of tho stratosphere 


The Floor of 

'T'HE report on the marine deposits of the south 
^ part of the North Sea referred to below may 
be ch iractenscd as being long overdue since it is 
founded on about 600 samples taken by the Marine 
Biological Associ ition s steuners tn 1904 8 when 
th it Society was undertaking the T nglish sh ire of the 
International investig itions How extraordinarily 
efficiently that share of the work was done is lllus 
tr ited by the reports published on the collections and 
material and in the peculiar discrimination shown in 
the selection of these samples It is common know 
ledge that much of the substance of this report was 
known to the Admiralty during the War proving of 
value in respect to navigation in foggv and other 
difficult weather Tho area treated the North Sea 
roughly from the latitude of the Scottish border to 
the Straits of Dover is an exceedingly difficult one 
on account of the complexity of its past geological 
changes and the variety of its currents whether 
produced by wind or other means acting m a com 
paratively shallow sea much broken by hanks 
(especially in its western parts) and intersected by 

Mhuatiy ol Agriculture tnd 1 ihcnei Fubcty XnvMllgaUonx The 
Minas Drpoutt oftbe So them North Sea By) O Borkry (HUSO 
1R >9*3 ) 
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he North Se? 1 

pits and troughs of whuh the Dogger Btnk depth 
7 fm and the Silver Pit 56 fm may be men 
tioned 

The samples were taken out of the material 
collected bv a conical dredge with b ig dragged along 
the bottom and thus selected at each haul out of a 
considerable quantity of deposit The colour of the 
sample was carefully noted and a serips of lllustra 
tions of representative samples showing colour and 
texture iv published they are a little hird as is 
inevitable with all colour process work as compared 
with lithography The estimations of the amounts 
of the various grades (determined bv least diameters 
of contents) of gravels of sands and of silt were 
done qu mtitatively mainly by means of a special 
levigating apparatus designed bv the author of the 
report under notice Ine different grades after 
drying and weighing were then examined and their 
mineral and other contents noted The absence of 
the organisms of decay from the samples which were 
usually of about 2 kg weight was interesting worms 
being found still alive after 17 months m the bottles 
The percentage present of each sized grade in a 
sample having been carefully taken is multiplied by 
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the diameter factor of the grade (least diameter in 
mm) and divided by ioo, so aa to determine the 
4 representative number of the sample 

Tne advantage in this technique lies in the fact 
that the numbers increase roughly in accordance 
with the increased coarseness of texture of the 
bottom The whole method shows a great advance 
m that it eliminates so far as possible human judg 
ment It only remained to chart the grounds m 
accordance with these representative numbers 
this being the basal chart and then m respect to the 
percentages present of the grades it was desired to 
consider especially closely This has been done in a 
senes of twelve singularly informative charts which 
are substituted for the interminable text descnptions 
of many authors a most welcome mnovation here 
with little real loss of matter Die bis il chart shows 
a considerable senes of very irregular areas espeu illy 
numerous and irregular towards the English coast 
and the rest represent the kind of analysis of the 
bottom material such as would be nccess irv for the 
understanding of the conditions currents and other 
that produced these areas The text shows the actual 
organic and mineral constituents present in each 
type of ground 


'"PHI development of the textile mdustnts his 
1 been one of the greatest factors in civilisation 
but it has been said that the great we ikness of the 
cotton industry — and this applies equally to the other 
textile industries - is that it is not using to the full 
the immense powers bestowed on this generation 
by suentihc discovery In the mill perfection of 
manipulation seems at first glance to have been 
ittained It may be said th it if such skill can be 
developed in the past without the aid of the physicist 
then there is no need for him an 1 this no loubt is 
the ittitude of some people whose conservatism 
still holds them mimbers of the rnk of thumb 
school It is impossible not to admire what has 
been achieved by such methods but at the s ime turn 
one cannot help but wonder what advantages might 
have been gained had the great skill of the opiritivt 
been united with the insight of a trained scientific 
mind 1 or example if an attempt is made to probe 
the inner functions of anv of the complicated or 
simpler machines one soon finds how little is re illy 
known about the treatment to which the material 
is being subjected On inquiry varieties of cxplan i 
tion are offered each po doubt a carefully weighei 
opinion but still only an opinion The reason is 
that many of the investigations that have hitherto 
been made took place under vaguely defined and 
therefore unscientific conditions with the result 
that other experimenters have held contrary views 
and valu ible time has been wasted 

Might not the application of scientific methods 
settle such controversial matters and possibly in 
the end lead to improved machmes ? There is no 
question of decaying the ability of the skilled 
operative his skill based upon years of mill expert 
ence can never be attained by a man whose younger 
years have been spent in training for scientific work 
Undoubtedly the duties of scientific workers are 
complementary to those of the operative Here lies 
the opportunity of the physicist — to bring scientific 
method into tne testing rooms and even into the 
mill m order to ensure that tests made upon the 
various products of the different machines shall be 
comparable with those obtained at other tunes 
either on the same or similar machines 

'W 0*1 lector* deUrered befcn the luHtute of PhyU* oo 
October M by Dr A E Oiler 
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Thus while the report is eminently useful to the 
practical fisherman in his navigation in foggy weather 
and in telling him about the ground on which he is 
shooting his nets — each kind of ground is correlated 
with the abundance or rarity of different species of 
fish — it constitutes the public ition of a research of 
basal importance in respect to the general erosion of 
the eastern coasts of England Ihe bottom while 
influenced by land material off each estuary shows 
the more gradual passage from the stones or coarse 
gr ivels of the I* nglish coast to the fine sdt of the centre 
and to the continental sands The causes of this dis 
tnbution so far as present knowledge goes are attract 
ively discussed — attrition the grade of material kept 
in motion by different strengths of currents the cor 
relation of the areas with the currents as known by 
independent observations of both surface and liottom 
mo\ ements vnd so on 

To conclude this publication is a practical fisheries 
report and at the same time a research of very great 
scientific importance embodying novel methods of 
treatment of knowledge and suggesting many further 
lints of research the Ministry of Agriculture and 
Fisheries is to be heartily congratulated on its 
ippearance J S G 


The Physicist in the Textile Industries 1 

The textiU industries offer an ilmost entirely 
unexplored and unlimited hel 1 for the research 
physicist and it is not a question of searching for a 
problem worthy of investigation but one of sdteting, 
from the great number of attractive problems pre 
sented a few which shall form the most trustworthy 
basis on which to build a secure f wndition for the 
development of 1 progressive research programme 
It should be remembered that physical research in 
the textile world is by no means in such an ulvanced 
state is it is m the metallurgical world Although 
m the textile industries many of the research problems 
arc of i physical nature an 1 ill hive a physical 
aspect the number of physicists engaged is only 
about twtnty A brigade of trained physicists 
would be more in proportion to the problems urgently 
iwaiting solution It is safe to siy thit there is 
no other industry so much in need of co operation 
with the phvsicist as is the great textile group 

There is ono outstanding factor which must be 
brought to the notice of the physicist contemplating 
textile research and this applies to textile materials 
in general The matt rial he has 1 1 investigate is 
generally of a most disturbing character an account 
of its variability Ihe result is that a very careful 
selection or sampling of the test specimens must be 
mide and in many cases very laborious scries of 
t sts are necled before a result representative of 
the bulk which is the only miterial recognised by 
the manufacturer can be obtained This fact 
differentiates rather sharply the physicist of textile 
research from the physicist in other industries 

Slides wore shown by the lecturer to illustrate the 
types of research on which the textile physicist is 
engaged These include! investigations on (i) 
rigidity of the single fibre a property of fundamental 
importance in spinning (2) sorting of samples (a) 
to examine the various fibie lengths in pure cottons 
or mixings and (6) to detect what damage if any 
is caused to the fibres by the different machines 
(3) regularity of threads a property of great import 
ance m the production of threads for weaving fabrics 
of fine structure (4) oscillation stresses on threads 
such as are met with in weaving and (3) the 
measurement of the lustre in finished threads and 
fabrics and the relation of lustre to doubling 
twist 
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University and Educational Intelligence 

Bej fast — A letter has been received by the 
Senate of the Queens University intimating that 
the late Hugh Wisnom of Larne directed his 
trustees to invest a sum of 1000/ for the foundation 
of an annual scholarship in the University to be called 
the Hugh Wisnom Scholarship to be awarded 
in such manner as the governing body shall decide 
for the encouragement of scientific research 

Birmingham — fhe first award of the Thomas 
Turner gold medal wis made on October so at a 
meeting of the Birmingham University Metillurgical 
Society when the Principal (Mr C Grant Robertson) 
presented the medal to Sir Robert Hadfield Bart 
m recognition of his distinguished contributions to 
the metallurgy of steel lhe medal is the out 
come of a girt of 525/ by a Birmingham manu 
facturer who desired to perpetuate the memory 
of the work done by Prof T Turner in the metal 
lurgv of iron The money was invested and is 
held by trustees for the provision of a gold medal 
to be called the Thomas Turner gold medal 
which is to be awarded from time to time to dis 
tmguished metallurgists A portion of the fund is 
applied to the award of a bronze medal and a prize 
of books to a student to be selected annually from 
one of the metallurgical schools of the district The 
obverse of this medal bears the profile of Prof Turner 
and on the re\ erne is the well known diagram published 
by him in 1885 showing the relation between silicon 
content and tensile strength of iron 

Bristol — Tor the new degree of Bachelor of Agn 
culture 1 curriculum exten ling over five years has 
been prescribed — two in the University two in the 
recently reopened Royal College of Agriculture Ciren 
ccster an l one in a selected farm 

Cambridge — Mr II H Thomas Downing C ollcge 
has l een aj pointe 1 University lecturer in botany 

A grant of 10 0/ his been made from the Balfour 
Tund to Mr Cynl Crossland Clare College m aid of 
his researches into the biology of the coral reefs and 
banks of the South Pacific 

Hit Regius Professor of Physic announces a short 
senes of lectures on the history of medicine lhe 
lectures this term will be on November 13 and 16 at 
5PM on The Hippocratcan Period and The 
Alexandnan Penod respectively 

I ondon — A course of two free public lectures on 

Prol lems of Vauation will be given by Dr J W 
Heslop Harrison in the department of zoology 
Imperial College of Science and Technology at 5 13 
on Thursday ind hnUy November 22 and 23 


Thl following scholarships for 1923 24 have been 
awarlel bv the Institution of Electncal Engineers 
Salomons scholarship (value 30/) to Mr James 
I mton (I knot Watt College Edinburgh) David 
Hughes scholirships (value 50 1 each) to Mr R 
MacWhirter (Royal Technical College Glasgow) and 
to Mr R I Banks (University Birmingham) 

Mr F S Ei dr men is the first student to pass 
through the Imperial College of 1 roptcal Agriculture 
at Tnmdad and to secure an appointment in the 
Colonies He left on October 25 to take up the 
position of form manage! in charge of the Fmpire 
Cotton Growing C orporation s Cotton Fxpemnent 
Station in Nyasahnd 
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Printing may now be taken as one of two principal 
subjects of study for the degree of Bachelor of Com 
merce of the U Diversity of LeedB and in this connexion 
the I eeds Central Technical School Printing Depart 
ment has been affiliated to the University 

From the Technical College Bradford we have 
received an illustrated prospectus for 1923-34 The 
College provides m addition to part time evening and 
day courses full time courses covering from one to 
four years m textile industries chemistry dyeing 
engineering physics and exceptionally m biology 
The teaching body includes 42 whole time lecturers 
Special courses in advanced study and in training m 
the methods of research are available a special 
physical chemistry laboratory having been recently 
equipped for research purposes and additional 
accommodation provided for research m dyeing 
The annual meeting of the Science Masters 
Association will be held on January 3 5 192a in the 
buildings belonging to the Household ana Social 
Science Department Kings College for Women 
situated in Campden Hill Road W where m addition 
to suitable accommodation for lectures exhibits etc 
there will be residential quarters for about eighty 
members attending the meeting The Association 
has accepted the invitation to participate in a joint 
conference with the members of the Royal Meteoro 
logical Society and of the Geographical Association 
to be held at Rirkbeck College London on Thursday 
January 3 The conference will discuss the present 
state of knowledge of meteorology and the bearing of 
the science on cognate school subjects 

Amongst prospectuses issued by University College 
London for 1923 24 is one of twenty seven pages 
devoted to post graduation courses of lectures and 
practical work including special courses by the new 
professor of chemical engineering and six courses in 
the recently estnblishel department of History and 
Method of Science bv Dr Charles Singer (general 
biological and anatomical) Prof Filon (astronomy) 
and Mr W J Perry (anthropology) In the Rocke 
feller anatomy building is to be installed in a room for 
cinematographic study of animal movements equip 
ment designed in the Marey Institute of Pans capable 
of taking 300 photographs a second of moving 
objects Post graduation and research students of 
the college in 1922 23 numbered 431 including 133 
from outside Great Britain 


The teaching of civics is receiving much attention 
at present in America Prof Edgar Dawson of 
Hunter College New York has contributed to the 
Biennial Survey of Education 1920-22 a chapter 
(published separately as Bulletin 1923 No 23) on 
The Social Studies in Civic Education in which 
particulars are given of some developments in this 
field The new Pennsylvania State course in the 
social studies aims at giving effect to a conception of 
emes as training in practical good citizenship and 
as such a vital part of the schooling of every child 
and even the only justification of the tax supported 
public school system It begins with the first year 
of school life and continues without a break to the 
end of the twelfth year being adapted grade by 
grade to the various psychological stages through 
which the normal child passes The last three years 
of the course are primarily intended to tram pupils 
to investigate to reason to compare to judge 
To neglect any longer the provision of specific training 
in the problems of American democracy the solution 
of which will soon be in the hands of the secondary- 
school pupils of to day is in the opinion of the State 
department to render a social cataclysm inevitable 




November io, 1923 


NA WRE 


709 


Societies and Academies. 

London 

Royal Society, November i — r G T Liddell and 
Sir Charles Sherrington A comparison between 
certain features of the spinal flexor reflex mil of the 
decerebrate extensor reflex respectively Comparison 
of the tetam of the knee flexor evolved by motor 
nerve stimulation and by reflex excitation shows 
somewhat close resemblance between them A 
constant difference is the presence of after discharge 
in the latter A further difference frequently found 
is the myograph records being isometric for both i 
steeper ascent and sharper ascent plateau turn for 
Ihe reflex The reflex tetanus like the motor 
nervt tetanus appears to engage from its very 
beginning the full auota of the motoneurones that it 
will at any time under its further continuance engage 
The steeper ascent in the reflex is due to i iter 
discharge setting in early so that some of the moto 
ntmones activated by the reflex cannot respond to 
the immediately succeeding senes of stimuli In 
tensity and not duration in the external stimulus 
is therefore the sole arbiter of the intensity of the 
reflex tetanus Similar comparison of the crossed 
reflex of the knee extensor with the motor nerve 
tetani of that muscle shows that the reflex tetanus 
develops much the more slowly and that the ritio 
between the tension developed by the reflex eontrac 
tion to 1 single shock and that to a serial stimulus is 
much less than under motor nerve stimulation 
The riflex at its outset appeals to tetivate only a 
smill fraction of the quota of motoneurones that it 
will gradually bring into activity — J Barcroft and 
H Barcroft The blood pigment of \renicol i The 
1 lood pigment of A rtnxcola Manna differs from the 
hxmrglobin of human blood in certain respects Ihe 
o bind of the oxy haemoglobin is situated 18 All 
nearer the violet and the o band of the carbon mon 
oxide haemoglobin is situated n All no irer the violet 
thm the corresponding hum in band The dis 
socution curves show a greater affinity for both 
oxygen and carbon monoxide than those of hum in 
blood The affinity for carbon monoxide is about 
70 times that for oxygen as compircd with 250 in 
man and 140 in the mouse The possibility of 1 
rehtionsl ip between the position of the bands and 
the affinity of the pigment for gas is discussed The 
mam unloading of oxygen from the pigment of Aren 
icoh would appear to be between 1 and j mm 
pressure The mean oxygen capicrty of the haemo 
(Jobin 1 tr gram of Aremcola is about o or o oiy c c 
A compuason between the oxygen capacity of the 
pigment and the total oxygen consumption of the 
worm shows that the pigment holds sufficient oxygen 
to supply the animal for 1 2 hours and probably 
acts as 1 reserve to tide it over the period it low 
witer when its hole is closed — 1 Deighton Ihe 
basal metabolism of a growing pig The basal meta 
holism of 1 pig has been me isured it various ages 
from seventy five days upwards ind it has been 
shown that in the pig as m human beings the meta 
holism per unit area is greatest m mid youth This 
increase of metabolism in youth seems to be directly 
iscnbablc to growth Metabolism after the ingestion 
of food reaches a maximum after five hours and then 
declines The rationing of pigs for maintenance and 
growth is discussed ana it is concluded that the curve 
of rationing for growth and maintenance without 
fattening cannot possibly be a two thirds power curve 

Physical Society, June 22 —Dr Alexander Russell 
in the chair — h Horton Ihe excitation and lonisa 
tion potentials of gases and vapouss The study 
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of ionisation potentials dates bick to the discovery 
of the phenomenon of the ionisation of gases by 
collision but the theoretical importance of a knowledge 
of the least difference of potentul through which an 
electron must fall m order to acquire sufficient energy 
to ionise a gaseous atom or molecule on collision with 
it has greatly increased since the propounding by 
Bohr of his theory of atomic structure Bohr s 
theory predicted the possibility of an atom being 
excited to emit radiation by the impact of an electron 
having energy in excess of a definite minimum 
imount — an amount conespondtng to an excitation 
potential less tlian that required for ionisation The 
experimental methods of investigation may be 
divided into two classes (1) Those depending on 
the detection of the loss of energy by the colliding 
electron (2) those depending on the detection of 
the r idiation or ionisation resulting from the collisions 

Royal Meteorological Society October 17 Di 
( three president in the chair — Sir Napier Shaw 
and D Brunt Towards a basis of meteorological 
thtory thirty nine irticles of condition for the 
middle itmosphere The prepositions refer to the 

middle layers of the atmosphere or those from 
4 to 8 kill metres above mean sea level that is the 
region lying above the tffects of the friction of the 
eirths surface and below the stratosphere Owing 
to the normal lncreVs. of potentixl temperature with 
height the middle atmosphere is possessed of resilience 
and may be regarded as m ide up of sepaiatt aero 
spheres or honzont il 1 lycra which arc therm ally and 
therefere dynamic illy distinct \ir will not pass 
from one aen sphere to another without some internal 
source of energy but there is no resilience for horizontal 
motion within in ncrosihtre Thit a wide held for 
discussion is opened is evident fiom quotation of 
No 6 as an example riie chit f effective cause of 
the general circulation between the equator in 1 the 
piles and the correl ited emulation round the poles 
is the cooling of the slopes and plateaux of high land 
in the polar regions 

Royal Microicopicai Society October 1 7 — Prof 
r J Cheshire president in the chair — VN T Charle* 
Pcculi mtics in tho developmi nt of the ant s foot 
On the inside of the lower palate if the snapdragon 
and surrounding the base of the stamens there is a 
series of glandulir hairs cont lining a visious fluid 
but thesi capititc hairs canni t lx ruptuied by the 
oidiniry claws of the insect Within flu pulvillus 
of each foot ol ants fc und on sii andi a e on 1 1 re ippe irs 
to be a minute pur of fuccphke claws developed 
expressly to enable the insict t > giasp anil pull itself 
along hairy suificts lliesc claws wen sufficiently 
sharp to puncture certain minute depressions upon 
the surface ot the glandular hairs releasing the 
viscous fluid and entangling the int The depres 
sions on the hurs which re covered with one 
epidermis only ppc ir to facilitate the rupture — 
M 1 Denne \ new v anablc light sen ea f >r use with 
the microscope 1 he instrument consists of a 
cylindnc il cell provided with an end plate of glass 
md a piston sliding within it be irmg 1 second glass 
plate irranged so that adjustment with respect to 
the fixed pi ite may bo effected by a high pitch screw 
and nut combined with worm gearing A coloured 
or neutral tinted fluid can be introduced between the 
plates With stained preparations the screen per 
mits the gradual intensification of the image of 
certain elements at the expense of others with 
unstained preparations it gives increased visibility 
while dark ground effects are distinctly improved 
The range given is from total transmission to nearly 
extinction of the incident beam 
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Industrial Applications Section, October 24 — 
Prof F J Ches hire president, in the chair — Mane 
C Stopei The microscopy of recent coal research 
Early workers like Dawson and Huxley tended to 
treat ‘ coal ” as if it were a uniform substance 
Hence arose disputes, and apparent contradictions, 
one demonstrating that ' coal '* was made of spores, 
others saying that “ coal " was made of wood, others 
of bark Recent work has shown differences between 
the finer bands even in the same lump of coal where 
only a few millimetres apart one zone may show a 
preponderance of spores, another a preponderance of 
leal or stem tissue, and another a uniform glue-hke 
texture The four mam types composing bituminous 
coal are fusain, durain, c la ram, and vitram Prof 
Seyler has shown similar zones in anthracite by an 
opaque method of examination by reflected light 

Zoological Society, October 23 — Dr A Smith 
Woodward vice-president, in the chair — E A Spaul 
Experiments on acceleration of metamorphoses of 
frog-tadpoles by injection of anterior-lobe pituitary- 
gland extract and iodine — A Subba Rau and P H 
Johnson Observations on the development of the 
sympathetic nervous system and suprarenal bodies 
in the sparrow — H C Abraham A new spider of 
the genus 1 lphistius from the Malay Peninsula, and 
some observations on its habits - Mr A Smith A 
review of the lizards of the genus Tropidophorus on 
the Asiatic mainland - J G H Frew On the larval 
anatomy of the gout fly (Cklorops taeniofus Meig ) 
and two related acalyptratc musuds, with notes on 
their winter host plants — A Lovendge (1) Notes 
on mammals collected in Tanganyika Tcintory 1920- 
1923 (2) A list of the lizards of British Fast Africa 

(Uganda Kenya Colony Tanganyika Territory, and 
Zanzibar), with keys for the diagnosis of the species 


Edinburgh 

Royal Society, October 22 — F O Bower Re- 
marks on the present outlook on descent At the 
moment we seem to have arrived at a phase of nega- 
tion in respect of the achic\ cmentf, of phylctic 
morphology bo far from presenting a tree with a 
single trunk the results of comparison offer us what 
appears little better than a bundle of sticks The 
prospects appear depressing to young aspirants, and 
it is said that phylctic morphology leaves them cold 
But this depends very largely upon the mode of 
presentment How then are we to proceed in 
inquiry as to the origin of living things ? Surely by 
a continued study of morphology in its broadest sense 
Mr Tanaley, m his address to the British Association 
at Liverpool advocated the study of ' process of 
development that is physiological inquiry but 
he rightly recognises how * process ana structure 
continually act and interact 1 ' Structure may be 
held as the record of process Any school based 
primarily on ‘ process " and with record " relegated 
to the background might turn out good statisticians, 
but it would probably fail in converting them into 
historians Provided, however, that the study of 
" process and ‘ record,’ that is of physiology and 
morphology be co ordmated, all may be well with 
the future of phyletic morphology 


Manchester 

Literary and Philosophical Society, October 23 — 
H Clay The economic aspect of the Ruhr problem 
The Ruhr is the richest coalfield in Western and 
Central Lurope Before the War, its output was 
60 per cent of the coal and 80 per cent of the coke 
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output of Germany , it was the chief centre of the 
steel industry ana the chief source of the coal-tar 
used by the dye industry and of sulphate of ammonia 
used in agriculture Territorial changes under the 
Treaty have enhanced the relative importance of the 
Ruhr in Germany's national economy The occupa- 
tion by the French, coupled with passive resistance, 
rapidly reduced the economic activity of the Ruhr 
Reparations deliveries of coal almost ceased, and 46 
French blast-furnaces out of xifi were damped down 
between J an u ary and April The Ruhr population was 
maintained by subsidies from Berlin The disloca- 
tion of industry caused by the separation of the Ruhr 
and the demoralisation caused by the depreciation 
of the currency have steadily reduced the efficiency 
of German industry, until it can no longer produce 
at world-prices Unemployment is growing , it is 
certain to increase if the Berlin (or any other) Govern- 
ment succeeds in floating a new, stable currency and 
checking inflation It is unlikely that any German 
Government will be in a position to pay any reparations, 
so far ahead as it is practicable to look The French 
are unlikely to gam any economic benefit from their 
occupation of the Ruhr The policy, so far as its 
objects were economic has paid Insufficient regard to 
two fundamental truths first, that the wealth of a 
country is not a stock of goods that can be seized but 
the output of an organisation that continues only so 
long as the organisation functions , and, second, that 
the direction and activity of the industrial organisa- 
tion responds only very slowly and incompletely to 
political dictation 

Sheffield 

Society of Glass Technology, October 17 — A R 
Sheen and WES Turner The effect of titama on 
the properties of glass Batches were calculated on 
the basis of the formula, 6S1O, *Na, 0 , yTiO, where 
x +y -2 The first six members of this series gave 
glasses readily t e where the value of y varied from 
o 1 to o 6 Above 08b 13 per cent TiO t ) it was 
found difficult to melt the glass at 1400° C When 
compared with the corresponding lime and magnesia 
glasses, the titama containing glasses had somewhat 
lower annealing temperatures durability similar to 
that of magnesia glasses and thermal expansion 
slightly less than that of lime glasses Heat-resisting 
properties were also indicated — A Couien The 
estimation of selenium in glass Twenty grams of 
finely powdered glass were dissolved slowly in hydro 
fluoric acid and after standing in the cold, the products 
of decomposition, with the exception of selenium, 
were dissolved by pouring into excess of boiling 
water The selenium itself was filtered off on a filter 
pulp pad in a Gooch crucible From the pad the 
selenium was removed by treating with a dilute 
chlorine solution (about x/ 300 N) To the filtered 
solution was added 1 c c of 5 per cent gum arable 
and j cc of J per cent phenyl hydrazine hydro- 
chloride, the whole being made up to 50 c c Colloidal 
selenium was obtained, a yellow colour slowly 
developmg After half an hour this colour was 
matched against a standard solution of sodium selenite 
similarly treated 

Paris 

Academy of Sciences, October 13 — M Albin Haller 
m the chair — A Lacroix The notion of doliomon>h 
type m lithology The term " dohomorph " is applied 
to lithologic types, which, from the chemical point of 
view, do not correspond with their mineralogical 
composition According to the usual mode of 
expression, quartziferous rocks, rocks with free silica, 
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acid rocks an regarded az-synonymoua It is shown 
that this equivalence is not always legitimate In 
the new classification doliomorph types are not 
classed with rocks of the same qualitative mineralogies! 
composition but with those ol the same chemical 
composition with some of which they are hetero 
morphs -"Jean Perrin Radiochemistry and fluor 
cscence Results of measurements on the disappear 
ance of new methylene blue under the action of 
light completing the theory proposed in an earlier 
communication (Cr 1933 p 612) — L Joubin 
The meeting of the International Council for the 
Exploration of the Sea held at Pans An account 
of the work done by the committees — V Grignard 
J Dceurre and R Bscourrou The constitution of 
natural methylheptenone The ketone exists in two 
isomenc forms and this has given rise to some un 
certainty regarding its constitution The authors 
have applied the method of oxidation by ozone and 
have estimated the oxidation products formaldehyde 
(with formic acid and carbon dioxide) characterising 
the a form acetone the ft form Methylheptenones 
from four different sources were examined by this 
method and it was shown that the natural ketone 
is a mixture of both forms the a form is m the 
smaller proportion about 23 per cent — Ervand 
Kogbetliantz The umcity of trigonometrical scries — 
F H ran den Dungen Integral equations with 
several parameters and their technical applications — 
N Vasuesco Karpen The mechanism of hovering 
flight — T Guillaume Observations of the sun made 
at the Observatory of Lyons daring the third quarter 
of 1923 Owing to bad weather observations were 
possible on only sixty two days during the quarter 
The usual tabular summary is given — Mile St 
Maractnaanu A method of measurement suitable 
for a strong radiation The method described is 
applied to the cases of polonium and actinium — 
Claude Bonnier Aqueous solutions of ammonium 
bicarbonate When ammonium bicarbonate is dis 
solved in water in a closed vessel there is evolution 
of gas and pressure is set up In the present note 
the influence of concentration of the solution and of 
the ratio of the volumes of the liquid and gas phases 
on the pressure is studied ana the experimental 
results expressed in the form of curves — M Bourguet 
The preparation of true acetylene hydrocarbons by 
sodium amide starting with 2 3 dibrompropylene 
Hexine and cyclohexylpropme The dibrompropyl 
ene CH,Br CBr CH, (prepared from allyl bromide) 
is treated with a magnesium alkyl bromide RMgBt 
under conditions exactly defined giving the bromide 
R CH, CBr CH, and hydrogen bromide is removed 
from this by treatment with sodium amide The 
hydrocarbons obtained are true acetylenes and the 
method is a general one — Raymond Delaby The 
catalytic dehydration of ethylglycerol — J F Durand 
Double decompositions in aqueous solutions between 
metallic acctyudes and salts — Jean Bordas A cause 
of error m the Iodlbauer method for the estimation of 
total nitrogen The presence of tannins m sub 
stances analysed by this method causes errors due 
to loss of nitrous fumes — P Gaubert The planes of 
Grandjean — Emile Balot A form of latent vulcomsm 
in connexion with earthquakes and tidal waves The 
experimental reproduction of a tidal wave — L 
Rothd The earthquakes observed in France in the 
course of the year 1922 Fourteen shocks were felt 
during the year a number much ugher than the 
average Details are given of each —Rend Soutges 
The etr nogeny of the Toncacese The development 
of the embryo in Luttaa Forttm —V Lubimenko 
The influence of leaf wounds on the production of dry 
substance in green plants — E LesndandM Vaghano 
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The differentiation of vitamin A and the factor pro 
venting rickets — F Vincena A disease of the Dee 
(mnscardme) due to Btauverta Basstana produced 
experimentally m bees This fungus when present 
in the food is readily communicated to bees causing 
death within six days — E Roubaud and J Dea- 
cazeaux A bacterial agent pathogenic to the common 
fly Bactenum deltnda muscat This new cocco 
bacillus was isolated from a spontaneous infection 
which occurred during the study of Stomoxys cal 
ettrans Details are given of its morphology and 
culture The domestic fly is very resistant to 
bacterial infection and the fact that it is attacked 
and killed by the new type is of great interest — A T 
Salimbam and Y Kermorgant A new spirochsete 
met with m the blood of patients suffering from 
measles — Fernand Wyaa Variation in the mor 
phology and acido resistance of the human tubercle 
bacillus under the influence of a saponine 
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Small-pox and Vaccination 1 

T HERE is something refreshingly interesting in the 
new practice of arranging for the education of 
our legislators by means of addresses by experts on 
subjects m which Parliament is concerned and Dr 
McVail s recent address may be regarded as an adnur 
able example of good that may thus be achieved 
Small pox has however more than a practical in 
teres t Next perhaps to influenza it is a disease the 
epidemiology of wh ch has more scientific interest than 
that of any other disease and it is unique in being a 
disease in which pandemic outbreaks — invading man 
kind at irregular intervals in an unexplained manner 
— can be entirely and have been largely controlled by 
vaccination and by the public health measures which 
cirrumscnbe the action of the virus of small pox 
Small pox furthermore is a disease which in recent 
years and probably also m the past and even in the 
pre vaccination period has prevailed as two different 
varieties One no physician could cure and one no 
mahpraxis could render fatal to the patient Thus in 
ten cities in the bnited States of e\ cry 100 persons 
attacked by small pox in 1922 28 4 died whereas in 
1920 the fatality rate m the same cities was only o a 
per cent 1 vidently we are dealing in this experience 
With two diseases or with two definite mutations of the 
same disease That the second is the nght explana 
tion is shown by the fact that vaccination protects 
against the mild as well as against the severe small 
pox In recent years our knowledge of the milder 
variety of small pox has greatly increased It has 
prevailed widely throughout America spreading from 
the Southern Atlantic across to the Pacific It has 
invaded Great Britain and the recent mild outbreak 
of small pox m Gloucester and the Midlands belongs 
to this type 

The mild character of the small pox in unvacanated 
persons in the recent outbreak has raised doubts m 
some minds as to the necessity for va anation but 
the following facts show the fallacy of this view First 
vaccination protects against the mild as against tie 
severe small pox Secondly there is a difference m 
degree of seventy of attack -on a lower grade than 
with the more enous type of disease — of vaccinated 
and unvaccinated respectively and thirdly although 
details of current outbreaks are not yet available it 
will doubtless be found that as m the mild outbreaks 
of a few years ago unvacanated are attacked at a 
much earlier age than the vaccinated 
Nevertheless if it could be certified that all subse 
quent outbreaks of small pox would be of this unusual 
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mild type, the necessity for vaccination would be less 
urgent than it now is It might be limited to persons 
exposed to actual infection, or living m the neighbour 
hood of outbreaks No such assurance can be given 
In New York, both types of small pox have been known 
to prevail at the same tune Our knowledge of the 
causation of variations in type of disease and of the 
correlative changes m virulence of virus and in fatality 
of attack is almost ml , and in practice we must be 
guided by the experience of the past, which shows that 
Great Britain is liable to be invaded at intervals not 
only with a relatively innocent type of small pox 
coming from the west, but also with a virulent type, 
hailing from Asia and Africa We cannot afford to 
relax our sanitary precautions against both types of 
the disease, nor can we afford to neglect the artificial 
immunity against attack which vaccination affords 
Whether in the future the secrets of the origin of 
the milder type of small pox will be revealed, or whether 
it may be practicable to isolate the virus of small pox 
or of this virus as organically modified in vacanc lymph, 
and afford a method of vaccination on a completely 
scientific basis, one cannot prophesy , but meanwhile 
the preventive measures already m our hands must be 
utilised to their fullest extent, and these enable us to 
control with absolute certainty the epidemic course of 
small pox in its intermittent raids on mankind Of no 
other disease can this be said with equal certainty, 
except in regard to certain tropical diseases, and to 
such water borne diseases as typhoid fever and cholera 
In a few years we may find that the same confident 
statement can be made in respect of diphtheria if 
parents can be educated to realise the practicability 
of testing their children s susceptibility to this disease 
by what is known as the Schick test, and to appreciate 
the equal practicability of securing artificial immunity 
by means of toxin antitoxin 
Meanwhile we hope that Dr McVail s pamphlet will 
receive wide circulation It establishes very clearly 
and succinctly the propositions which it sets out to 
prove, namely, that small pox is worth preventing, 
that it can be prevented by vaccination that it cannot 
be prevented without vaccination, and that properly 
conducted vaccination is very safe 


A National Education Week 

T HE institution of a national ‘ Fducation Week ” 
has been officially blessed by the new President 
of the United States in an impressive Proclamation in 
which, after reciting the benefits of education, especially 
adult education, Mr Coohdge declares an annual 
observance of Education Week to be desirable m 
order that the people may think on these things ’ 
He proclaims the week beginning November 18 as the 
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Education Week for 1933, and recommends that State 
and local authorities co-operate with the cmc and 
religious bodies to secure its most general and helpful 
observance 

Last year, President Harding and 43 State Governors 
issued proclamations or statements on the subject, and 
the week was said to have been a gigantic success 
It was estimated that the campaign reached 50 million 
people, including so million m motion picture houses 
It is probably due largely to the enthusiasm aroused 
by these annual campaigns that the membership of 
“ parent teacher ' associations increased m two years 
from 189,000 to 500 000 Reciprocally the associations 
contribute enormously to the success of the Education 
Weeks Without some such machinery the effer- 
vescence of the Education Week might subside without 
leaving any permanent beneficial results The efficacy 
of this kind of propaganda depends partly on the 
interest already taken by the general public in education 
and partly on their suggestibility, and what Americans 
call the magic of together 

In England a notable success was achieved last year 
by the West Ham Education Week This year local 
weeks have been organised in Nottingham Hastings, 
Warrington, and Gillingham and probably elsewhere 
Should an attempt be made to organise such observ- 
ances on a national scale in England experience gamed 
in organising the National Health Weeks initiated in 
1913 by the Agenda Club might afford useful precedents 
The striking success of the Education Exhibitions 
organised m London m connexion with the Imperial 
Education Conference last July by the Board of 
Education and the London County Council s Education 
Committee indicates that a national Education Week, 
if properly managed would appeal to a very huge 
public Many recent developments m the schools, such 
as the m creased attention paid to the teaching of 
science, drawing, manual training, dancing and other 
physical training dramatic performances, Montesson 
methods, the use of educational” films, and so on, 
laid themselves readily to exhibitional purposes On 
the other hand, there are reasons for believing that too 
little effort has been made to cultivate close relations 
between the schools and the communities they serve 

During the past twenty five years the achievements 
of science have been greater than m any previous 
si milar period of time in the history of the world, but 
less is done with the object of enlightening the public 
regarding them than in the Victorian era A Science 
Week would do much to promote public appreciation 
of the worth of science, and among other beneficial 
results that might be looked for from such an enter- 
prise is a much needed stimulation of interest in 
University Extension work m the field of science 
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Carl von Llnnd. 


investigation as to substitute order for chaos in the 


Lintons (afterwards Carl von Ltnttf) the Story 0 f kts 
Life, adapted from the Swedish of Theodor Magnus 
Fries, Emeritus Professor of Botany 1 n the University 
of Uppsala, and brought down to the Present Time in 
the Light of Recent Research By Dr Benjamin 
Daydon Jackson Pp xv+ 416 + 8 plates (London 
H F and G Witherby, 1923 ) 25 s net 

T HOSE who admire the work of Lmnseus were 
indebted to Prof Th M Fries in 1903 for a 
new life of his great predecessor at Uppsala Members 
of the Linnean Society of London now have to thank 
their general secretary for an Fnglish epitome of the 
Swedish work 

Luuueus accounted himself ‘ a bom methodizer ” 
His contemporaries thought so too, and this belief is 
entertained Still, both by those who appreciate and by 
those who belittle what Luuueus accomplished But 
while his work justifies his own estimate, that estimate 
does him less than justice Linnaeus failed to foresee 
that in one country dialectic aptitude would eventually 
so affect ability to grasp principles as to induce dis 
crimination between ‘ pure mathematics, astronomy 
or any branch of science which aims merely at describ- 
ing, cataloguing or systematizing, ’ and philosophic 
activities that afford scope for experimental research ” 
He could scarcely have predicted that, in another coun 
try, the tendency to see ahead would so affec t ability 
to look around that Lmnseus could no longer be con 
sidered a botanist 

The Lmnseus of the “Lachesis Lappomca ’ was a 
great naturalist of uncommon judgment, with an inborn 
capacity for observation The Linnaeus of the Musa 
Chffortiana ” had a decided capacity for physical ex 
penment, which later tasks hindered him from exer 
casing to the full Lmnseus regarded the improvement 
of natural knowledge for use as important as its lm 
provement for discovery , m his travels as a student 
and his later journeys on public commission, economic 
and scientific questions received equal attention His 
biological study revealed the defects of received class! 
fixations , his economic instinct suggested the need for 
reform, his philosophic interest in the “mystery of 
sex ” supplied the means 

Lmnseus found the basis of method to be the recogni- 
tion of natural lands, the practical segregation of 
these into sorts and strains, and their theoretical 
aggregation into septs and clans These tasks may 
proceed either by synopsis, which involves arbitrary 
dichotomy, or by system, which entails considered 
arrangement Synthetic m mind, Lmnseus thought 
system, however crude, preferable to synopsis, however 
complete, and so unproved a by-product of scientific 
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I domain of Nature Lmnseus did not claim that the 
system he outlined on May ir, 1731, when he was only 
twenty-four, added to real knowledge , its purpose was 
to serve economic ends by rendering real knowledge 
usable Those who decry and those who excuse the 
artificial nature of his sexual system, alike overlook 
what Linnaeus taught His artificial higher groups were 
meant to serve as substitutes for natural ones, only until 
the latter had all been detected Like his precursors, 
Monson and Ray, Lmnseus strove to decipher the real 
system of Nature Extending their studies/he laid the 
foundation of that system, and only refrained from 
applying it in practice lest those who improve natural 
knowledge for use be thereby deprived of a thread to 
guide them through the maze of things Others have 
followed Linn<eus along the path opened up by Monson, 
and have devised systems as workable as the pragmatic 
method of Lmnseus Modem students of the “ mystery 
of sex ‘ are, however, at tunes inclined to think these 
‘ natural systems almost as ‘ artificial ” as the 
Linnean sexual system ” 

Until Bauhin m 1623 enumerated the plants he knew 
with reference to their names, it was usual for those 
who reproduced old descriptions to devise fresh desig- 
nations Lmnseus gave stability to Bauhin s reform 
when in 1753 he enumerated the names he knew with 
reference to the plants concerned lor Linnaeus the 
naming of kinds was a responsibility so grave that he 
mode the genus a thmg of dignity ’ The name of 
a sort was, for him neecss inly that of its land com- 
bined with a differential statement, and the relation- 
ship of a specific to its generic name was that of the 
bell to its clapper or the clapper to its bell The 
purpose of scientific nomenclature is so akin to that of 
hiraldic achievement as to suggest that the use by 
I uinaeus of “ tnvial ’ epithets, ancillan to yet distinct 
from specific names, may have been taken from the 
older and rigorously disciplined technologv which em- 
ploys “ crests ’’ as ancillary to, although independent 
of “ arms ’ While advantageous m applied study, 
these “ tnvial ” terms have proved a mixed blessing 
in desenptive work Lmnseus was himself so immune 
against both the juvenile tendency to confuse means 
with ends, and the adult liability to care more for 
names than things, that he did not foresee the later 
retreat from philosophical positions secured by him for 
science Histones of natural “ families ’’ now supplant 
actounts of ‘ genera’ , now, the “tnvial” terms 
designed by him as aids in economic work are often 
mistaken for specific names and sometimes treated as 
entities apart The efforts to stabilise nomenclature, 
which this abandonment of sound scientific principles 
has entailed, involve results so bewildering that one 
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fervent hope of the applied worker is the appearance 
of another Linnaeus 

British naturalists who know what Linnaeus did will 
welcome most the possibility now afforded them of 
realising what Linnaeus was Thanks to the piety of 
Prof Pries, our belief in the courage of his youth and 
the high purpose of his whole career is more than 
confirmed We learn with relief that the tales of 
injustice done to him were never countenanced by 
Linnaeus, and gather with satisfaction that these acts 
of injustice never occurred The story of an averted 
duel was evolved from the inner consciousness of a 
German admirer after both Linnseus and Rosin were 
dead The circumstantial account of his strained re 
lations with Browall is a fable as impossible as it is 
impertinent The frigate despatched to recover his 
collections is a figment of I* nglish artistic fancy If we 
regret the loss of the legend of the gorse on Putney 
Heath, we do so less because of the story than because 
we learn with sadness that Linnseus did not love our 
nation We find compensation in this opportunity of 
seeing ourselves as others see us, and take comfort from 
the assurance that his feeling was not due to the 
insular reserve, not to say frigidity, which marked his 
reception in Great Britain m 17^6 The many acts of 
kindness subsequently done to him by both, effaced 
from his memory the original misjudgment, by Miller 
of his capacity, by Dillemus of his aims What Linnaeus 
was unable cither to forget or forgive was that the 
English should have permitted Sweden to purchase, for 
the paltry sum of 15/ the priceless West Indian collec 
tion of Dr Patrick Browne Looking back through 
the mist of years to 1758 we may perhaps pardon the 
generous indignation of Linn<eus at Lnglish philistinism 
We can at least appreciate his feelings, and if we do 
not share his anger, this is only because we know that 
the spirit he disliked is as rampant now as it was when 
Linnseus lived 

Fortunately, Linnaeus was spared the knowledge that 
this spint is not peculiar to our nation Inwoven m 
the web of his scientific thought we find a silver thread 
of faith m Divine Providence But, alongside this, 
there lay a thread of darker hue For the guidance of 
his son Linnaeus noted instances, in his own experience, 
of “Nemesis Dmna ’ Was the feeling aroused by 
English disrespect towards the collection of Browne 
the reflex of a subconscious dread lest like disrespect 
be shown towards his own ? late ordained that the 
collection of I innaeus should come to England, and 
Sweden knows that it has been guarded here with all 
the respect and care that Sweden has shown towards the 
Jamaica collection the study of which caused Linnaeus 
to neglect “ friends, relations, house and fatherland ” 
History, for once, can point to a case in which the 
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contemplation of parallel injuries has increased mutual 
regard, and has helped to cement the ties that link 
two kindred and fnendly nations 


Chemistry of the Metals 

(1) A Treatise on Chemistry By the Rt Hon Sit 
H E Roscoe and C Schorlemmer Vol 2 The 
Metals New edition completely revised by B Mouat 
Jones and others Part 1 Pp xv+829 Part 2 
Pp vm + 831-1565 (London Macmillan and Co , 
Ltd , 1943 ) sos net 

(a) Metals and Metalltc Compounds By Uhck R 
Evans In 4 vols Vol 1 Introduction, Metallo- 
graphy, Electro-Chemistry Pp xu+468 2 is net 

Vol 2 Metals of the “ A ’’ Groups Pp xi+396 
1 8s net Vol 3 The Transition Elements Pp 
\u +270 14s net Vol 4 Metals of the “B” 

Groups Pp xu +350 1 8s net (London F 

Arnold and Co , 1923 ) 

(1) '-p'HE last revision, in 1913, of volume 11 of 
A Roscoe and Schorlemmer s ‘ Treatise ” 
earned the volume up to the largest convenient dimen 
sions for binding The present revision has resulted 
in the separation of the volume mto two parts, each 
containing some 800 pages, as compared with nearly 
1000 pages in the volume on the “ Non Metals ” Once 
more the revision has been earned out in such a way 
as to preserve fullv the onginal character of the work, 
and many readers would have been disappointed if any 
other policy had been adopted On these lines much 
valuable new information has been included m the 
volume, which will continue to occupy an unique place 
in English chemical literature It is, however, a matter 
of opinion how long this policy should be continued, 
in view of the increasing extent to which modem 
inorganic chemistry is bung developed on physico- 
chemical lines Sooner or later, it will probably be 
necessary to introduce equilibrium diagrams in the text 
and to deal with chemical processes in which reversible 
actions are used on a more definite physico chemical 
basis 

The revisers have been perhaps a little too careful 
in retaining old matter in the text The full details 
which are still given of the Leblanc soda process and 
of the Bessemer process for steel are really of historical 
interest only now that the last Leblanc plant and 
Bessemer converter have been shut down It is a 
question whether they ought to be retained as a part 
of the systematic teaching of chemistry merely because 
a generation will probably elapse before they cease to 
be the subject of possible questions m examinations 
The crystallographic sections of the book have been 
fully revised by Mr Barker , but it is a pity that the 



November 17, 1923] 


NATURE 


717 


new illustrations are so easily distinguished from the 
old by the rougher way of reproduction Die spectro 
sco pic sections have not received a similar revision and 
do not therefore give a correct impression of the modem 
position of the subject Thus the apparatus best 
suited to ordinary chemical purposes is still apparently 
that of Bunsen and lus recommendations for mapping 
spectra are returned A gam modem work on spectral 
series will obviously occupy an important position in 
the next edition but is very barely touched upon m 
the present issue The descriptive chemistry is how 
ever as good as ever, and the new edition can be 
heartily commended as one of the best av ulable books 
on this ispcct of the science 

(a) Vfr Fvans s four volumes on Metals and 
Metallic Compounds cover a few pages less than the 
two parts of \ol 11 of Roscoe He has the advantage 
of starting de nor o and has made free use of this liberty 
by developing fully the chemical points thit arc of 
special interest to a mctillurgist The book is how 
ever definitely a chemical rather than a metillurgn »1 
treatise since the compounds of the metals ire de 
scribed as fully as the elements themstlves To one 
who is interested in the broader uspcits of the science 
it is ntvcrthtless refreshing to find a chapter of the 
introduction given up to geo chemistry This intro 
duction is followed by chipters on mctillography ind 
electro chemistry which < omplcte the first of the ft ur 
volumes 

The systematic description of tlit mdividuil nutuls 
and their compounds in the remunmg three volumes 
is very wisely based upon the long periods rathtr th in 
the short periods of Mendeleef s olissihc ition In this 
way the nvtural sequence of alkalis ilkalme earths 
and earths (rare or otherwise) is preserved whilt 
copper is grouped with the heavy me tils to which it 
is closely allied The eighth group metals occupy 
the thud and smallest volume of the series while the 
second and fourth volumes deal with the eltmcnls 
which occur m the earlier and later octivcs of the long 
periods, together with their obvious homolo^ucs m the 
two short periods Throughout these volumes the 
impression is maintained thit the author is a geo 
chemist and a metallurgist as well as » chemist and 
that he has an up to date knowledge of modem 
technical operations as well as of pure chemical science 
His references to technical and semi technical literature 
art likely to prove of special value srnct although 
literature of this kind may be of relatively transitory 
importance, it is much less accessible to the ordinary 
chemical student than the hterature of pure chemistry, 
to which existing text books form a sufficient guide 

In view of its special characteristics Mr I vans s 
treatise does not enter into direct competition with 
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any other work on e hemistry at least in the English 
language It will probably appeal in a special way to 
chemical students with a leaning towards the practical 
side of the subject to metallurgists and to engineers , 
but it will also serve as i work of reference by means 
of winch chemists in general may trace out items of 
interest which ire not noticed in hooks of a more 
convention il type It cm therefore be highly com 
mended is an original work of more than average 
merit on the piompt completion of which the author 
may be congratulated 


Alpine Tectonics and other Problems 

(1) Die GrundJagen der alpinen Tektontk Von Fr 
Ileritsch Pp v + 359 (Berlin Gebruder Bom 
traegcr 1 J2j ) gs 6 d 

(2) (1 1 d )gie oon 11 urtlemberg mbit Hohen*ollern Von 
Prof Ur h Ilenmg Lrste Iieferung (Handbuch 
dcr Gtol igic und Bodenschatzc Deutschlands ) Pp 
iu + »i6 (Berlin Gebruder Bomtraeger 1922) 
8 r ad 

(3) Or uni ugeuner vergleirhendm Seen! unde By Prof 
Ur W Hilbfiss Pp vim 354 (Berlin Gebruder 
Bomtraeger ig-»3) is* 3d 

(4) Geom rphology of Nero Zealand Bv Prof C A 

Cotton Part 1 Systematic in Introduction to 
the Studv 1 f land f( rms (New Zc il »nd B iard of 
Science and Yrt Manuul \c 3) Pp x + 462 

(Wellington \ / Ut minion Museum 1922 ) 

22s bl piper i8r 

(i) " jT'HL current theories of Alpine structure are 
1 bast don two main cxplanat 10ns According 

to one Alpine mountains onsist of bands of the crust 
which have been crumpled by contraction consequent 
on the diminishing sue of the earth Yccording to the 
st ond cxpl ination the Venhukung or the swallowing 
tl corv of Si hwmncr a bond of the crust sinks into a 
1 wer zone uid there undergoes intense compression, 
iccompimcd by the mctamorphism of its rocks 
Ur r Hentsih of Graz discusses thtse two 
hypothe ses mam isterly survey of the principles of 
Alpmc geology lie deals mainly with the ] astern 
Alps The tieitmcnt is \pry technical and would be 
easier to follow if illustrated by a general sketch map 
The first pirt of the book 1 ohsists of a senes of essays 
on the principles of rock folding he therein discusses 
the nature of geosynclines, of local and widespread 
movements of the crust and the formation of fore- 
deeps In his account of the widespread or epeiro* 
genetic movements he lays stress on the oscillation 
which often accompanies variations in coast levels 
Jte then discusses the phenomena of folding ov erfoldmg 
U I 
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and ovwthrustmg he deals mainly with observed 
examples as he regrets that tendency to consider 
folding from general principles which has often led to 
a geometrical rather than a geological treatment of | 
the problems He next deals with the behaviour of 
ricks under pressure and gives an excellent account of 
dynamometamorphism mylonitisation and the plus 
ticity of rocks 

The largest part of the book consists of an account 
of the structure of the Alps in which the author insists 
on the impossibility of the overthrust theory m its 
present dominant form He supports the swallowing 
theory which represents the crust of the earth as being 
under conditions analogous to those of the atmosphere 
In certain ireas which correspond to the antic y clones 
the movement of the material is upward leading to 
the formation ot volcanoes and the rupturing of the 
crust In other areas which correspond to cyclones 
the crust moves downw lrd producing fold mountain 
chains owing to the literal pressure and als wide 
spread metarm rphism Overthrusting mevital ly takes 
place in the sv hsi ling irea but the thrusts have a more 
limited honrontal extension than is claimed by the 
upholders of the Dechentheone wl ich m its extreme 
form l)r Hcntsch des nl cs os mere phuitasy lhe 
swallcwing theory is however not inconsistent with 
the general contraction of the earth It m fact renders 
that process more probable l\ rejecting the immense 
horizontal overthrusts which arc too great for contrac 
tion alone to explain The deformation ot tl t c irth 
by contra tion indeed supplies the p wer which is 
required for regional uplifts and causes the subsidence c f 
the intensel) crumpled bands which have formed the 
fold mountain chains at different places at su cessivc 
periods m the earth s history 

Dr Heritsch s book is an able and sane statement 
on a complex branch of geology It should be a useful 
corrective to the ex iggerations of one school of Alpine 
geologists 

(2) North of the Alps lies the provmt c of Wurttem 
lierg which has 1 een affected b) some of the Alpine 
movements but presents a marked contrast by its 

omparatively simple though \aned geology The 
province has played an lmpcrtant part m the history 
of geology lubingen has been one of the great 
geological schools of Germany and as Dr Hennig 
reminds us both Kilima Njaro and Kenya were dis 
covered by men of Wurttemberg though they were 
both at the time in the service of a British Missionary 
Society lhe richness of Wurttemberg in fossils made 
it one of the chief centres of German palaeontology and 
the museums of Tubingen and Stuttgart are so nch m 
t> pes that they ha\ e attracted generations of geological 
pilgrims The provmce includes one of the most 
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typical senes of Jurassic rocks an illuminating group 
of pygmy volcanoes and structures throwing light on 
the physical and glacial geography of the northern 
Alps 

The comprehensive summary of the geology of 
Wurttemberg prepared by Prof Hennig of Tubingen, 
is therefore welcome as it gives an up to date summary 
of the German Jurassic system and a guide to the 
localities made famous by the work of Quenstedt The 
first part has been issued and it deals with the orography 
and with the stratigraphy up to the end of the Jurassic 
The two sections of this part which will be of widest 
interest are the account of the Trias with its nch 
development of the Muschelkalk and of the Suabian 
Jurassics which include the nch coral reefs for which 
the locality of Natheim has been especially famous 

The book is illustrated by two excellent coloured 
maps one of the orography and one of the geology of 
Wurttemberg by many clear diagrams of the palseo 
geography and lateral aanations of the rocks and a 
correlation of the Lnglish and German Jurassic 
deposits In the author s classification of valltys p 7 
he uses the term is clinal \ alley for those m which 
the dip is tl c same on both banks ow mg to tl e valley 
I aving been c it in in inclined sheet of rock II is term 
is so hkdy to be confustd with an isoclinal in which 
the equal dip on b th si ks of the axis is d le to oa er 
folding that it is to be hoped that the new usage will 
not be generally adopted for such valley s either the 
terms umclinul or homoclinal are availal le 

(3) 1 orel s Ilandbuch dcr bttnkunde the stand 
ard text book on the phy sical geography of lakes 
was published in 1901 so that a new woik was desirable 
and the previous writings of Prof Halbfass of Jena 
have shown by his wide knowledge of the scittered 
literature on the subject that he is especially competent 
for its preparation His book is based on the principle 
that the essential feature c f a 1 ike is its water and not 
its basin Hence a larger part of the volume is devoted 
to the phvsics and chemistry of lakes than to the 
nature of their basins He discusses the movements 
of lake waters due to thermal c hanges and to seiches 
and variations of the shore lines caused by the tilting 
of the crust I here are short chapters on the optical 
and acoustical properties of lakes including in the 
latter the Bansal guns which appear howeaer to 
be due to seismic influences on delta deposits and to 
have no connexion with lakes The mirage effects in 
some Hungarian lakes are illustrated graphically by a 
senes of views taken at intervals during the day 
There is an especially useful summary of the chemistry 
of lake waters The chapter on the biology consists 
of only two pages it considers the relations of some 
animals living in deep lakes and accepts them as 
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survivals from a cold-water ffcuna which had a wide 
spread distribution at the end of the glacial period 
In dealing with the variations of lake levels. Prof 
Halbfass discusses the asserted dessication of the con 
tinents This view he dismisses most emphatically 
The fall m level of many lakes he attributes to artificial 
influences and he holds that lakes in all parts of the 
world show that there has been no general lowering of 
their level in histone tunes He refers especially to 
Lake Chad which he says is placed in the first line by 
the dessication fanatics He holds that this lake 
gives them no support since Marquardsen has shown 
that for eighty y ears after the visit of Denham (i e from 
1824 to 1905) the boundary of the like has remained 
essentially the same In dealing with this problem he 
refers to Bruckner s thirty five year climatic cycle 
penod which he says is not confirmed by the evidence 
of the lakes of at least four of the continents yet he 
holds that there is an actual climatic penod which is 
three times as long as the Bruckner penod 
In the chapters on the distribution and ongin of lake 
basins Prof Halbfass rejects their glacial ongin ext ept 
in so far as many of them occupy hollows in dnft or 
ire held up by mi rune dams He rejects not only 
the glacial ongin of deep rock basins but of many 
lakes of the Baltic Finn for which glacial denudition 
seemed far more prob il le He adopts the views of 
Wahnschaffc and Jentrsch that these basins are due to 
tectonic subsidence and in some cases such as that of 
the Rogasener L ike m Posen the basin though n w all 
co\ ered with dnft deposits was pre glacial in origin 
In dealing with this problem Prof Cotton s book (4) 
which is a general summary of physiography illustrated 
by examples from New 7ealand is less in accordance 
with recent opinion for he represents the New Zealand 
fiords as glacially cut troughs of which the lower parts 
have been filled by the sea They apptar to agree 
with those of Norway where the overwhelming balance 
of opinion is m f it our of the pre glacial age rf the 
fiords Prof totton has an exceptionally fascinating 
subject a* New Zealand is especially rich in clear 
examples of geographical processes 
The book is well illustrated and his views are clearly 
stated It illustrates the growing extent to whuh 
some schools m Australasia are dominated by American 
opinion this fact m the case of geography is easily 
explained by the attraction of that logical scheme of 
geographical evolution for which we are deeply indebted 
to Prof W M Davies The extent to which British 
work is overlooked may be judged by the bibliography 
Of the 59 memoirs quoted only five are British, and 
they date from 1803 to 1876 the latest contribution 
m tjna list by any British worker being Thomsons 
paper on the winding* of rivers 
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Our Bookshelf 

Tkeone der Krtstallslruktur etn Lehrbtuh Von Prof 
Dr Artur Schoenflies Pp xu + 555 (Berlin 
Gebruder Bomtraeger 1933 ) i8r 
Apart from its obvious indispensability to the specialist, 
tins new edition of the authors former Krystall 
systeme und Krystallstruktur (1891) would seem to 
bear a character of wider significance as showing that 
wisd im is justified of her children There can be few 
such signal instances m science m which an abstract 
and apparently unvenfiable theory has been so rapidly 
brought within the ambit of the experimental method 
and proved to be equal to all demands It is there 
fore peculiarly appropriate that one of the original 
founders of the modem theory of crystal structure 
should return to his subject in the light of recent 
X ray developments Bv including a discussion of 
those punts m which the theory is still ahead of 
experiment the author c ontnvis to confer on his work 
a new prospeetive v due 

The look is of course mainly toneemed with a 
systematic development of the. 33 classes of symmetry 
and the 330 possible ways in which matter may be 
priperlv disposed throughout the spue occupied by a 
crystal lhc general arrangement is necessarily much 
the same as before but the exposition has been vastly 
improved m at least ncpnrticuhr The former edition 
was solely iddresscd to the mathematiu in to whom 
the iddition of anything of the nature of a diagram 
(unless it take the special form of a symbol) would 
pres imably imptde the working of pure thought Ihe 
present work is rather dirti ted to the crystallographer 
nd \ ray analyst and is therefore illustrated with 
strut turil dll rams praiseworthy dike in quality and 
qu intity 

In uew of the existence of such an authoritative 
treatise is tht Braggs \ ray s ind Crystal Structure 
the author has refrau ed from entering into any account 
cf the pn tiee of X ray investigation It is however 
evident that the artual results arc fully appreciated, 
for eonsideral le spate is devoted throi ghout the text 
to a systematic treatment of the relations between the 
number of parti les (as also their symmetry ) and the 
v iru us pc siti ns tl tv occupy m the struct ire More 
over 1 special chapter is devoted to space partitioning 
ind the picking of equal spheres whilst another 
possibly the most important of <all de ds with selected 
cases investigated by X ray workers This inevitably 
leids to a discussion of the possible influence sub 
atomic structure may exert on the phy sical mamfesta 
tions of a crystal and to a Anal conclusion that the 
onlv possible way of further progress is along the path 
of experiment 

It may be added in conclusion that those qualities 
of clear and concise expression which have always 
made Dr bchocnflics writings the most favoured 
original source m the domain of crystal structure are 
fully preserved By bringing out so valuable a work 
ui the face of obvious contemporary difficulties both 
author and publishers have placed a wide-spread body 
of workers under a debt of gratitude which they can 
scarcely ever discharge 

T. V B 
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The New Natural History Being the 1 wenty Fifth 
Robert Boyle lecture delivered before the Junior 
Scientific Club of the University of Oxford on 6 th June 
1923 By Prof J \rthur Thomson Pp 19 
(London Oxford University Press 1923 ) is net 
In this refreshing and stimulating, iddress Prof J 
Arthur lhomson pleads for the retention of the term 
naturil history as v designation for the studs of the 
habits and surroundings of animals ind their inter 
relations with one another — the new mtural history — 
and for its more honourable re< ogmtion os a well 
defined and integral department of biological st lenet 
Out of the ishts of the old ill emhrac mg science of 
natural 1 istory the luthor traces the growth of the 
new science under the influence of vinous factors which 
have m uldid its development Chief among these is 
the recognition and ipprecntion of the great fiet of 
the inter relations of being ergamsms in the web of 
life and the external hnkigts between animals or 
animals ind plints the central Darwinian idea of the 
correlation < f or„ inisms This has given direi tion and 
stimulus to the st idv of natural history ind forms < ne 
of the guidmg pnnupks of the new science No less 

S itant is the new ind more pre lse scientific out 
on the question of animel behaviour due to the 
work of Lord Avebury Romanes ind espen illy Llovd 
Morgan who lud the firm foundations of an expen 
mental comparative psvehology and to Loeb who his 
done so much to develop the question on the physio 
logical side I rom the somewhat < haotie mixture ot 
anthropomorphism ind automitism there has emerged 
a precise s lence that distinguishes instin tive from 
intelligent behaviour and both from tropisms and 
for ed movements 

A third f ictor which has given prcnsi m to the ol 
servitions of the fuld n ituralist and a new signific in e 
to his facts is tie idea of evolution With this <^s a 
working hypothesis the student of natural historv 
has been stimulated to discover how a particular 
structure c r function is fitted to 1 parti ular situation 
and the study of adaptations has developed into an 
important and exact science 

ihc vision of the new natural history as a study pf 
animal personilitics at vanous levels as creatures 
with mental aspects is igents that seek after well 
being and share in their <wn further evolution is 
threads m a quivering web of life is mdeed an in 
spuing one Prof Thomson justifies his plea and the 
recognition which he asks for cannot be long withheld 

Alternating Current hlectncal Engineering By W 1 
Maccall Pp vm + 493 (London University 
Tutorial Press I td 1923 ) 155 
V fairly complete resume of practical alternating 
current theorv is given in this work In order to keep 
the subject matter within the limits of one volume the 
explanations hive to be made very concise It is 
therefore more suitable as a class book than for readmg 
by the private student It covers a very wide field 
The theory is now beginning to crystallise and so 
numerical examples have been introduced which will 
enable the student to test the thoroughness of his 
knowledge 

The book is on the whole well wntten The author J 
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sometimes gives results as if they obviously followed 
from the given premisses for example m describing 
how two induction motors are connected in cascade he 
says that the supply mams are connected to the stator 
ot one motor and its rotor is used to supply power to 
the second stator The result is that the synchronous 
speed of the combination is that of a motor whose 
number of poles is equal to the sum of the number of 
poles of the two motors This is a liard saying, 
ind we hope few readers will accept it without 
trying to make up some proof for themselves If 
the author made the distinction between average 
power and instantaneous power clearer the 
proofs of the two and three wattmeter methods 
would be greatly improved At the foot of page 61 
a reference is made to the instantaneous value of 
the average power A vector proof is given of the 
three voltmeter method of measuring power and it is 
stated that it should not be used unless the wave forms 
are nearly sine shaped The ordinary algebraical proof 
shows at once that it is true however distorted the 
wave forms miy be The Bchrcnd definition of the 
leakage factor of in induction motor is given and one 
of the methods described of determining its vilue is 
bv Behn Lsehenburg s formula which applies to a 
totally different definition of le ika e c factor 

Popular hallanes Fxplamed and Corrected ( with Copious 
References to Authorities) Bv A S F Ackermann 
Third edition Pp xvi + 984 (Lmdon The Old 
Westminster Press 1923 ) 12s 6 d net 

To every tne who has made a special study of any 
particular branch of human knowledge there must at 
some time >r another h ive come a feeling of surprise 
at the large number of errors which exist in the popular 
mind regarding his own ind therefore presumal ly 
every other subject The previous editions of this 
b ik have proved of immense v alue in helping to correct 
the many errors which still persist m spite of the 
progress of popular education and the many devices 
now used for the dissemination of arc urate mformati in 
A very real welcome is, therefore assured for this the 
third edition which has been so extended in scojie 
that it has become almost a new work The number 
of fall lues dealt with has been increised from 460 to 
1350 and these cover practically every branch of 
human activity Indeed so wide is the field covered 
that a reviewer may be pardoned for paying particular 
attention to those sections by which he may expect to 
be best able to judge of the value of the whole Fn 
gineenng general science and astronomy receive their 
full share of attention it the author s hands— as might 
indeed be expected from one whose qualifications lie 
particularly in the first named subje t— and a close 
perusal of these sections has abundantly demonstrated 
the painstaking accuracy of the authors work As 
Sir Richard Gregory points out m an appreciative 
introduction, a valuable feature of the book is the 
constructive work which it does in giving the truth of 
any matter concerning which an error is exposed In 
conclusion it should be mentioned that the book is 
written in an eminently readable style not unenlivened 
with touches of genuine humour It is moreover, Well 
printed and may be cordially recommended as a useful 
addition to the library of general knowledge 
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Heat and Energy By D R Pye (Clarendon Science 
Series) Pp xu+211 (Oxford Clarendon Press 
London Oxford University Press, 19*3 ) 5 s net 
As stated in the preface tins book is not designed to 
be a text book in the ordinary sense of the word It 
is intended to be read by the advanced schoolboy to 
supplement the detailed instruction he has received 
in the class room and the laboratory with the view 
of imparting a broader conception of energy m its 
different forms The first six chapters are devoted 
to heat the chief phenomena being described and 
explained with less detail than is customary m the 
ordinary text book The relation between heat and 
work is then dealt with followed by chapters on energy 
as light and sound The remaining part of the ho >k 
is taken up with practical applications of energy in the 
production of power warming ventilation and refngera 
tion the principles involved being clearly expluntd 
On these lines the author has produced a very 
readable volume but it is difficult to sic why he 
fails to give an a count of elect™ lty as a form of 
energy as in these days aim ist every hoy is interested 
m electricity through the medium of wireless \ 
further addition in the form of a few pages on the 
measurement of high temperatures might be rt om 
mended not only because of the prictical importance 
of the subject but also for the interest it creates in 
the mind of the young student of science Apart fiom 
these omissions however there is no doubt that th 
careful reading of this book by an intelligent scho lb v 
would give hum 1 mu h wider outlo k than that 
provided by the ordinary text book ( R 1 ) 

The Dance of Life Bv Havelock I His Pp xiv + 340 
(London Bombay and Sydney Constable md Co 
Ltd 1913) Hi net 

1 he mom contention in The Dance of I ife is that 
life is an art as its expressions in morals and rcligi n 
(which the author calls mysticism ) m w ntmg and 
thinking and even in science are arts appropmtely 
typified by the art of dancing Life in all its forms 
is creative the result of an impulsive outflowing 
Accordingly rigid laws externally imposed are really 
inapplicable to it The dynamic is refractory to regula 
tion by the static Whit law there is must needs be 
from Within the formulation of the impulse of whi h 
it is the law Mr Havelock Elbs is not the only prophet 
of this doctrine in recent times and indeed its un ler 
lying thought is a very old one indeed — a thought never 
quite forgotten even when the dynamic movements 
of reality were caught and crystallised in the static 
formula of philosophy and science But it is none the 
less when stated in isolation a paradoxical view and 
not least so when it is applied to a solution of the social 
problems of the present day Yet The Dance of 
Life is a very stimulating and indeed challenging 
book in itself a work of no mean art Though in 
appearance roughly flung together its several chapters 
have a single thread of thought— the view to which 
allusion has been made— running through them all 
Philosophers of many schools and men of science alike 
may find much to disagree with in this book but none 
can read it without interest and few without some 
profit 


The Subject Index to Periodicals 1920 Issued by the 
Library Association h Education and Child 
Welfare Pp 29 (London Grafton and Co , 
1923) 45 net 

The Library Association maintains m this section of 
its Subject Index the high standard of quality of the 
earlier issues but when one compares it with the 
American Readers Guide the 1919-21 volume of 
which was published last year one cannot but regret 
that the English Index is so deeply m arrear It is 
true that it gleans over a much wider field but it is 
questionable whether it would not be better to speed 
up the work evtn though this should necessitate some 
rest™ tion of the sphere of operations In this Fduca 
tion and Child Welfare section professional and 
technical education mental tests the teaching of 
citizenship languages (especially Latin) economics 
geography mathematics and religious education all 
figure largely 

I he articles indexed under science teaching are 
chiefly from the School Science Review and Parents 
Renew 1 ut include some from the Rente Pidagogtque 
Science Monthly and Nature lhe quarterly Cduca 
t tonal Record published by the American Council on 
I du iti n does not appear to be included within the 
sc ipe f the work It c mtained m 1920 important 
articles by President A T Hadlev Prof G D Strayer, 
Dr S P Capen and other well known authorities 
whi h might with tdvantige have been mentioned m 
the Index 

Oitlines of tie Calculus for Science and J ngineertng 
S talents By Dr leny Ihomis Pp 127 (London 
Mills and Boon Ltd 1 j22 ) 35 6 d net 
M an v students will find Dr Terry Thomas s 1 itest book 
of consider cble value not for private study of the 
subject but also for use with oral lessons and for 
rcvisi n purposes Although Dr Thomas s brevity is 
1 welcome change from the prolixity of some recent 
matl cmatical text books it is yet too pron iunc ed a 
feature m the present volume reducing the subject 
matter almost to the tabloid form The course is 
lcvertheless a very suitable one md the examples are 
will chosen 

One or twi criticisms of ditail may perhaps be 
lseful t > the author if a seccnd edition is called for 
The dc n t of p 10 is transgressed by the author 
himself on pp 34 75 etc Students should be taught 
to distinguish between ordinary and partial differentia 
tion as regards symbilism it saves a good deal of 
trouble lhe example chosen on p 80 to show the 
impossibility of separating x and y is rather 
unf rtunate S B 

Supplementary Notes on Gravimetric Analysis for 
Beginners ByW Lowson Pp vi + 58 (London 
Longmans Green and Co 1933 ) as 6 d 
These notes are intended to be used in conjunction 
with regular text books rhere are many valuable 
hints on practical details, and items of thtory which 
are not easily found by students The book will be 
found useful by those beginning quantitative analysis 
(the calibration of volumetric apparatus is included), 
and its moderate pnee Will commend itself to students 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions expressed by hu correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part of Nature. No notice is 
taken of anonymous communications ] 

The Polarisation of Double Bondi 

In the September number of the Philosophical 
Magazine Sir Joseph Thomson h is applied the theory 
of electrostatic induction to explain the mechanism 
of polarisation of double bonds and of the orientation 
of substituents m the benzene scries 
Electrostatic induction is what we hive imagined 
to be responsible for the general electrical effect 
of a substituent by producing a kind of drift of 
electrons in the molecule as shown in the scheme 

C1 + ©i + ©« + ©i + 0* + (H) 

and we have attributed the superposed alternating 
polar effect to other causes and predominantly to the 
laws of valency in their application to polarised com 
lexes In such a system as that depicted above Sir 
oseph Thomson suggests (p <jxi) that os the result 
of the existence of the electrostatic doublet between Cl 
and C electrons will crowd into C, from C an 1 into 
G, from C, and thus an alternating condition will be 
brought about in the chain But for the same reason 
that electrons pas from C, into C, it would seem to us 
that electrons should also pass from C, into C, and the 
effect would then be continuous although diminishing 
in degree along the chain The precise manner in 
which the difficulty is overcome is not quite clear but 
we gather that Sir Joseph Thomson holds that 
electrons may pass from one carbon atom to another 
if these are joined by a double bond but not if they 
are joined by a single bond which view would require 
the acceptance of the Kekul6 benzene formula in its 
simplest form and woul 1 be contrary ti all the indi 
cations of modern researches on the conjugation of 
ethylenic groups an 1 on intra annular tautomensm 
A much more obvious though not more serious 
Objection to Sir Joseph Thomson s method of de 
duction of the alternate effect is that while it leads to 
the right result in fifty per cent of the cases it leads <o 
the wrong result in the remaining fifty per cent Tor 
example the direction of polarisation of the double 
bond in vinyl chloride the example which Sir Joseph 
Thomson himself selects is just the opposite of what 
experiment indicates Thus he provides tl e carbon 
atom which is attached to the chlorine with a greater 
density c f electrons tl an the other as indicate 1 by the 
symbol CH, CH Cl where the lower dotted line 

represents say x electrons and the other represents 
2 x electrons the wl ole symbol thus indicating an 
augmented electronic density on that side of the 
double bond which is nearest the chlorine atom and a 
decreased density on the other carbon atom 

Now it is easy to see that this process tends to 
pro luce a positive charge on the CH, carbon and a 
negative charge elsewhere and consequently the 
carbon atom of the CH, group should if anything 
attract negative ions and the product of the action 
of hydrogen chloride on vinyl chloride ought to be 
ethylene dichlonde CH,C 1 CH,C 1 But as Sir 
Joseph Thomson correctly states on p 308 it is the 
carbon atom to which halogen is attached in a sub 
stituted ethylene which attracts negative 10ns Were 
it proposed to escape this dilemma by assuming that 
the atom with the diminished density of electrons is 
the one which is ultimately found attached to the 
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positive ion or radicle of the reactant then further 
difficultie s em erge and for example m the group 
Cj =C, - C ,=0 it would be necessary to postulate a 
passage of electrons in the direction Indicated by the 
arrow m order to reconcile Sir Joseph Thomsons 
theory of the mechanism of induction with the expen 
mental fact that invanably C, is the atom which is 
found attache 1 to the negative radicle or ion of the 
reactant Without going into detail it is obvious that 
similar considerations apply to onentation m the 
benzene senes 

finally the classification of atoms as chemically 
active or chemically inert according as there is a 
defect or excess of electrons respectively is unsatis 
factory since both types appear to be reactive under 
the correct conditions Charged centres m polarised 
molecules are analogous to charged 10ns and it is 
difficult to see why the companson should not be 
extended to their reactions A Lapworth 

R Robinsom 

The University Manchester 


River Pollution 

The Salmon and lreshwater Fishenes Act 1923 
will come into operation on January r next replacing 
the many Acts beginning with that of i86r which 
have been frame 1 to regulate the fishenes of our 
inland waters The first of the senes contained a 
clause relating to the pollution of nvers and this 
clause has up to now been practically the only 
statutory control we have ha 1 It was reinforced by 
tie River Pollition Prevention Acts and this legisla 
tion was sufficient to prevent sewage being poured m an 
untre ited state into nvers but not into estu ines and 
it prove 1 ineffective in preventing poisonous effluents 
from industrial concerns contaminating both 

The new Act defines rather better the nature of the 
pollution which will be regar led is in offence (Section 
8) empowers fishery boards to institute proceedings 
under the River I ollution Prevention Acts 1876 to 
1893 (Section 33) md provides (Section 73) for cases 
being tried before the neirest court of summary 
jurisdiction 

The nvers in the meantime have been allowed to 
get into a senous state of Ictenoration due to the 
great developments of population and of industnes 
Our legislition hitherto has prevented any undue 
contimination by sewage of tl e non estuanne parts 
of the rivers It was re illy strong enough to prevent 
pollution by effluents from commercial works But 
the luminance an 1 importance of the in lustnes have 
lieen usually overpowering with the result that many 
of our nvers and streams have been allowed to get 
so severely polluted that they are almost or altogether 
levoid of life The estuanes with the growth of 
industnes and of towns and cities have been exposed 
to pollution from trade effluents to a greater extent 
than the nver and have ha 1 to carry a steadily 
growing burden of sewage The result as is well 
known is that some estuanes ore so badly polluted 
as to prevent the passage of migratory fish and 
many others have got near the same state With 
the advent of the new Act we have inhented an 
interesting and unportant problem a problem which 
like previous legislation is a product of the industrial 
growth of the Victorian pencxi 

Already some progress has been made by expen 
ment and inquiry to state more distinctly the proDlem 
and the solution The Ministry of Agriculture and 
Fishenes has shown its sympathy and its appreciation 
of the condition of the freshwater fisheries by appoint 
mg a Standing Committee on Rivers Pollution and 
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by instituting Sub-Committee* for some of the 
important watersheds But it is difficult to under 
stand the attitude of the Ministry of Health and of 
medical officers At two recent inquiries relating 
to new sewers which were designed to discharge 
sewage untreated into an estuarv the representative 
of the Ministry of Health admitted that the estuary 
was already overcharged with sewage but said that 
the new sewers would not alter that aspect of the 
question that the estuary was so bad now that it 
would by this addition be very little the worse 

The medical officer goes further He says the 
deaths of the fish in the estuary are caused entirely 
by trade effluents and that we should get more 
powers to deal with such pollution As for the 
sewage he will tell you that no matter how great 
the quantity it is not unhealthy it is not m any way 
related to the destruction of fish and he will produce 
statistics to show that the healthiest parts of the 
county and the city are just where the sewage con 
tamination is heaviest 

Without attempting at present to deny the truth 
of his extraordinary statements or presuming to 
explain the reason for his making them it ought to 
be pointed out that even if he is right he is arguing 
that it is not necessary m any case to treat sew igt 
and therefore that authorities everywhere should be 
freed from the necessity and the expense of doing so 
Indeed we should not lose sight of the fact that if 
the killing of the fish in the river from whatever 
cause proieeds to the phase of practical externnna 
tion an important and essential feiture of the mcr 
will come to an end nor of the probability that the 
authorities throughout the watershed will object to 
being subjected to an expense no longer necessary 
The river in such a case would be converted into a 
sewer a condition which is already met with in some 
of our estu ines and rivers ihc river bo mis on the 
other hand arc desirous to preserve the nvers as 
rivers and to sive them from becoming sewers 

The experiments which have been in a le with refer 
ence to the estuary of the Tyne hive demonstrated 
plainly (i) that it is over polluted with sewage ( ) 
that it is frequently little better m composition than 
the liquid outflowing from the sewers (3) that the 
sewage m the region opposite Newcastle is the ciuse 
of a serious diminution in the quantity of dissolved 
oxygen fa) that the oxygen frequently descen Is 
below the limit necessary to sustain fish life and is 
only restored by freshets from the nvtr (5) that in 
consequence during dry weather conditions many 
deaths occur either by direct poisoning or bv the 
lack of oxygen It has been prove 1 by experiment 
moreover that the sewage alone will cause death 
and that It may be directly poisonous to fish 

It is obvious therefore that in the case of the I vne 
and of many other rivers of our country both the river 
and the estuary will have to be clewed In the c iso 
of the nver trade effluents will have to be treated 
to prevent any poisonous effects The estuary is far 
more important for at present it is liable to provide 
an impassable barrier to fish The solution of the 
problem is not an easy one but it will have to be 
faced some time and we hope before the barrier 
becomes so great that migratory fish will have ceased 
to enter the nver 

Even with the powers conferred by the new Act 
little will be accomplished unless with the sympathetic 
co-operation of the authonties and the owners of 
worfa Already they have shown a strong disposi 
tion to help m the inquiries and in taking steps to 
minimise the effects of the effluents As soon as it 
u clearly realised by all concerned that action is 
necessary it will not be so difficult to indicate in 
what direction it should proceed > A Meek 

NO. 2820, VOL. 1 1 2] 


The “ J ” Phenomena and X-ray Scattering 

In a number of recent papers Prof A H Compton 
brings forward what purports to be a Quantum 
Theory of the scattering of X ravs I venture to 
think that this theory — or more correctly system of 
rules — has little connexion with the phenomena of 
X ray scattering as I observed it nearly twenty vears 
ago and as I still know it I do not wish to wnte 
of the inconsistency or illogicality of the theoretical 
assumptions for they are probably as well known to 
Prof Compton as to the most careful reader Prof 
Compton seems to hope that in spite of this the truth 
will emerge But I am compelled to state a few signifi 
cant facts which are not common knowledge 

Regarding the experimental observations establish 
ing a difference between the primary and the second- 
ary radiations observ d (assumed by him to be scattered 
radi itions) I should like to point out that they date 
from the earliest experiments on the subject (see Sagnac , 
Borkla Phil Mag 1904 Beatty before those to which 
he refers) It is venr easy to detect differences m the 
penetr iting powers between the primary and second 
ary (scattered) X radiations as ordinarily measured 

The greatest difficulty has been experienced by 
experimenters not in establishing a difference between 
the primary and secondary r uliations but in showing 
th it they are at all similar They have not always 
realised the conditions essential for this 1 he necessity 
of using soft X radiations in order to obtain evidence 
of the purest scattering and the almost perfect agree 
ment with the classical Thomson theory I have 
emphasised agim in 1 again There have been 
vinous reasons for this some obvious others long 
since observed but only recentb studied The super 
posed ruliation excited in the scvttenng substance 
by the swift electrons constituting the secondary 
corpuscular radiation and the possible emission of 
further unknown fluorescent X radiations are among 
the obvious Tor many years now I have known 
of a further ind more important source of error 
this is connected with what I have called the J 
r uliations discontinuities or transformations The 
important fict whatever its explanation is that a 
beam of X rays in transmission through matter under 
certain critic il conditions becomes considerably more 
absorbable both 111 that and other substances We 
have made scores of experiments of vinous kinds 
on this ibrupt transformation more will lie said 
if it elsewhere What concerns us at present is that 
this is of such a m igmtude as would bo accounted 
for bv an absorption and re emission of the radiation 
with an in< reased wavelength of fhe magnitude 
re pared b> Compton — ibout 002 ATI But this is 
111 the direction of propagation of the primary beam 
an 1 experiments do not sei m to support this viow as 
to the nature of the ch mge Absorpt ion in this rcgi >n 
ci 1 lcntlv depends upon factors othei than wave length 
and atomic number 1 his is the J discontinuity which 
I mentioned m 1916 (B ikenan lecture) and again with 
Miss White in 1917 {Phtl Mag Oct 1917) 

We can now certunlv say that these J trans 
formitions not only might produce but actually do 
produce the softening which we have observed m the 
scattered radiation in mm> experiments at any rate 
It is not unreasonable to suppose that it is the 
explanation of the changes observed by others not 
only m the region of wave lengths over which we can 
make a definite test but also over the range of shorter 
wave lengths over which we are not at present able 
to get control 

It is impossible in the space now at my disposal 
to give full evidence for this but the only rational 
conclusion is that this transformation observed is not 
in the process of scattering but in the subsequent 
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transmission of the scattered radiation through the 
radiating substance and through the absorbers 

Prof Compton apparently did not read between 
the lines of a communication to the Philosophical 
Magaunt (Barkla tnd Mrs Sale April 1023) but 
as the results do not suit his fornmli he makes a 
suggestion of how such results might have been 
obtained by very incompetent experimenters May I 
now suggest to Pi of Compton that in addition to 
t iking other very obvious precautions he might ilso 
use soft r uli itions very thin r idintorx and very thin 
absorbers I do not think he will then have much 
difficulty in obt lining scattered ndiation very like 
the primary and \ery diflcicnt from what would be 
given by his formul 1 

Regarding the transformations of radiations of 
shorter wave length I will only say that it is much 
moie difficult to obtain anything like equality of 
penetrating power between pnnian and siattered 
as usually detected but an expl mation of this 
can be given — not the ultimate explanation but 
again in terms of the J tr inxformations 

further let us examine the theory < f the recoiling 
electrons Giving the Compton formula the best 
chance of success consider what would hippen to 
the electrons in hydrogen which lequire little energy 
for their extraction These electrons scatter as 
much as a simil ir number in other substances (Barkla 
and Crowthci) A simple calculation shows that when 
the K radiation ot tin is employed the recoil ilectnm 
should produce an ionisation of the order of l/iooth 
part of that produced in air by the same X radiations 
through the oriinary long range electrons Now 
Shearer in this laboratory observed in hydrogen in 
ionisation is low as 00016 of the ionisation in air 
and remarked on the strong prob ilnlity of this being 
an over estimate I his would be of the light order ot 
magnitude fr r tilt effect t f long range electrons alone 
Where then is the effect of ionisation by Compton s 
scattering clcctrt ns ? It ipp irently docs not exist 

The evidence Compton used and obtainc 1 from the 
study of 7 rays is necessanly much less trustworthy 
the experimenters have probably never — indeed cannot 
hive— realised the many possibilities of error Any 
transformation to a softer type — or at any rate 
something equivalent to that — would entirely vitiate 
the results obtained both in absorption and scattering 
experiments Without wishing to lctract from the 
merit of the work one may justifi iblv point out the 
difficulties of ex ict measurement in this region One is 
led to ask Arc experiments on the diminution of 
scattering really trustworthy ? Accurate they cannot 
be they may be entirely misleading Thus in c ises 
we have investigated Compton s formula holds neither 
for the apparent change of wave length nor for the 
energy of the recoil electrons But we can quite easily 
get m inv of the effects of the kind Compton considers 

It is possible that the J tnnsformation which we 
liave observed will be explained bv a theory bearing 
some resemblance to that of Compton for so called 
scattering 1 his would be supported by the evidence 
of C 1 R Wilson s fish tracks It seems un 
fortunite that Prof Compton should have applied 
the term scattering to a hypothetical process which 
is so essentially different from the scattering of 
X rays as ordinarily known The important con 
elusion is this — the results of experiments on scatter 
mg and the Thomson theory explaining these are 
absolutely untouched 

Many of the experiments upon which these con 
elusions have been based were obtained in collabora 
tion with Mr Rhastgir and Mr Stevens in addition 
to those already mentioned C G Barkla 

University of Edinburgh 
November 10 1923 
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Scientific Names of Greek Derivation. 

I am glad that Sir Clifford Allbutt m Nature far 
October 20 p 590 supports the spelling demoeaur ' 
although Owen wrote Dinosauna Only a week ago 
I heard a university student pronounce the word as 
dinnosaur Wherever pronunciation can be helped 
by correcting current forms the correction is obviously 
of service from this point of view we may pardon 
even if we regret Miocene and Pliocene No one, 
however his attempted to write Plistocene We 
have for some centuries converted the Latin forms 
at and oe (for the Greek at and ot) into the forms 
ce ind a in manuscript and in print but this has 
no classical authority and can be abandoned with 
much advantage as has been done in modem Latin 
text3 1 he Greek diphthong or semi diphthong et could 
not well be shortened into one letter in our script 
and this fact provides an inconsistency for those who 
loin a and o to e 111 transliterations from Greek or 
Latin Where the word has become anglicised in 
form as ccenosarc or where like cctnenchyma it is 
not a generic or specific name the diphthong no doubt 
will remain compounded but we may I think with 
wisdom write Cocloptychium and Taenia Moen 
thcrium is 1 cise that needs ittention The British 
Museum which has an honourable vested interest in 
the mortal rtm 11ns of this fascin iting creature writes 
the o and the e separately Ihe Americans and now 
the Japanese adopt the compounded form 

Dr L C Purser to whom I confide all my classical 
troubles tells me th it Herodotus (Book II 148) gives 
the lake in the Fayum is v \Ihmv h Mo/pof named 
from a king who would appear in Latin os Moens 
( Stephanus ( Dictionanum histoncum a d 1633) 
prints Moendis stagnum but here ag un the separa 

lion of the o and e would seem advisable I confess 
that I always write Camozoic in preference toCaeno 
zoic or Caenoroic though the <e conforms best with our 
gener il usage This term howci er never liad 1 1 atin 
form and m i> now be regarded as an b nglish word 
As I remarked in mv note m Nature for July 7 
(p 10) it is now difficult to be logical The Lncy 
clopedia Britannic 1 gives us an article on Demo 
thenum but makes tis look under di for deinosaurs 
I ollowing Sir Clifford Allbutt let us help pronouncers 
—and printers where we can 

Grfnville A J Cole 
Carricknnnes Co Dublin October 28 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

In a letter to Nati rf for June 16 p 810 Messrs 
Winter anil Smith directed attention to their observa 
tion that the blood and certun other tissues of the 
rabbit contain after injection of insulin a substance 
which reacts as a carbohydrate towards the a naphthol 
test but has no reducing action on copper salts even 
after acid hydrolysis Commenting on this they say 
It seem9 possible that the carbohydrate content of 
the animal body may be not appreciably diminished 
after large doses of insulin rhe above facts would 
suggest that the sugar stored in the body as glycogen 
is converted into this peculiar form 

If I understand the suggestion correctly it is that 
this unidentified carbohydrate substance is formed 
from glucose under the influence of insulin If this 
is so it should be present m normal blood and other 
tissues but absent from those of diabetics 
Jackson has recently shown (J Btol Chem 1923 
lvu 1 21) that adenine nucleotide occurs in normal 
human blood I have myself recorded its occurrence, 
together with other nucleotides in the pancreas of 



present u tulch have been found distributed through 
a wide range of animal tissues 
Is it possible that the carbohydrate substance re 
{erred to by M e s s r s Winter and Smith is of a nucleo 
tide nature ? The nucleotides give the a naphthol 
test bat then is a possibility of the pentose con 
stituent to which the reaction is dne escaping notice 


is available moderately strong acid is used and the 
hydrolysis is earned out in an open vessel at the boiling 
point since in these circumstances the pentoee readily 
goee over to furfurol and is lost by volatilisation 
I ba*anj the suggestion for this reason I have 
recently found that the tissue of the islet gland m a 
typical teloost fish (Opktodon elongate Girard) is the 
richest in pentose compounds (nucleotides) of all the 
tissues of the body notably richer than the zymogenous 
pancreatic tissue Since it has been shown that the 
islet gland in such fishes n homologous with the isles 
of Langerbans in the mammaimp pancreas I have 
suggested in a paper on the subject which is shortly 
to appear in the Journal of Biological Chemistry that 
it would be justifiable to infer from this that the 
general high pentoee content of the pancreas in 
mammals is due mainly to the presence of the isles 
of Longer hans 

With the view of tracing a connexion between the 
h gh pentose content of the islet tissue and its func 
tion of insulin production I have made use of the 
hypothesis put forward by Heilbron and Hollins 
(Rep Bnt Ass 1923 396) to explain the formation 
of compounds of the C, senes from those of the C, 
senes ip plants that hydroxymethyl furfuraldehyde 
is first formed by loss of water and this goes over to 
a member of the C, senes by respiratory oxidation 
This transformation would seem to necessitate the 
pro formation of an activated form of glucose and I 
I ave suggested that the plant hormone glucok nin 
described by Collip (J Btol Chem 1923 Ivi 513) 
probably performs the function of activation 
If this Is so and pentose is formed in the animal 
organism from activated glucose by a similar senes of 
stops as is postulated for plan ts it seems to indicate a con 
nexion between the production of insulin and the high 
concentration of pentoee compounds in the islet tissue 
If there is anything in this idea it may also be 
applied to explain the production of pentose com 
pounds in the blood and other tissues under the action 
of insulin and it would be interesting in this con 
nexion to determine whether adenine nucleotide occurs 
in the blood of diabetics C Berkeley 

Marine Biological Station 

i{anaimo British Columbia 
October 15 


An Uncommon Type of Cloud 
Thxke are many striking cloud phenomena which 
inay be regarded as local While the same general 
l*wa of cloud formation prevail in all climates yet 
•ome forma while not radically different display 
degrees ^of magnitude or intensity in certain 

The form known as mammato cumulus or 
festoon cloud or as called m the Orkneys pocky 
cloud is of this nature and while it occurs in a very 
PTOioupcert fashion In Australia tie United States 
aqd other countries it is almost a vary rare phenom 
**on ik the British Isles and then as a rule in a 
vfey mikl form 


An illustration which is usually given to represe n t 
this type is th*t which appears in the International 
Cloud Atlas It ts from a negative by H C Russell 
who secured it in Sydney Australia in the year 1893 
It shows the type m its most intense form 
Less pronounced is the illustration given by M J 
Loisel m his Atlas photographique des nuagea 
from a negative he took at Chiavart in Italy in 1908 
Still less pronounced is that given m the ' Meteoro- 
logical Glossary issued by the Meteorological Office 
from a negative by Capt Cave taken m England in 

1915 

It may be remarked that while almost all books on 
meteorology refer somewhat in detail to this type of 
cloud it is very rare that any illustration from a 


only a few minutes Having observed and photo 
graphed clouds for many yean I have only seen 
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this type on about six different occasions and photo 
graphed it on three even then the type was not of 
a very pronounced nature 

In his book entitled Cloud Studies the late 
Mr Arthur Clayden writes In some countries it 
seems to be frequently observed but in England it 
is so uncommon that the writer has only notice* it 
about a dozen times in twenty years and on no one 
of these did it last long enough to allow of its portrait 
being taken 

The mam feature of this type of cloud is that it 
occurs on the underneath surface of a large cumulus 
cloud and its appearance in its most pronounced 
state is of a globular formation exhibiting a large 
number of well defined* rounded masses of cloud 
hanging downwards below the main cloud The cloud 
is generally associated with very disturbed atmospheric 
conditions heavy rain and with thunderstorms 

On October 23 last at 1945 pm GMT an 
example of this form of cloud very pronounced for 
this country made its appearance at Sldmouth South 
Pevon and lasted for only five minutes I managed 
to secure two safcafactoiy photographs of it one of 
which is here reproduced (Fig 1) It shows clearly 
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the spherical formations hanging downwards with 
clear cut edges If the photograph be turned upside 
down the appearance is that of the tope of cumulus 
clouds as seen from an aeroplane above them 
Just as the billowy tops of cumulus clouds are due 
to the ascent of warm moist air into cooler air above 
so the globular formation of the festoon cloud must 
be caused by the descent of warm moist air into an 
underlying cooler stratum This inversion of tern 
perature is generally indicative of bad weather and 
this was corroborated by the weather experienced at 
and after the time the photograph was taken 

William J S Iockyfr 
Norman I ockver Observatory 
Sidmouth South Devon 

The Tides 

The great importance of the subject is my excuse 
for troubling you once more very briefly regarding 
it In Nature of July 21 1 stated that according 
to the prebent tidal theory the tidal forces ana 
consequently the tides would be just the same for 
a sea depth of about 4000 miles as for the actual 
sea depth of about 2 milcb and, m the same issue 
your reviewer The Writer of the Note agrees that 
this is true or in his own words that the differential 
motion of the oceans » determined by the vectonal 
excess of the forces at the earth s surface over those 
at its centre which appears to ignore entirely the 
depth of the ocean as a factor determining the height 
of the tides 

The theoretical cause of the tides is the difference 
of the attractions of thesun and moon at the earth s 
surface and centre This difference in the case of the 
moon is more than twice as great as in the case of 
the sun therefore the lunar tide is more than twice 
as great as the solar tide Similarly if the earth 
were expanded into a hollow spherical crust of ten 
times its present diameter with its water covered 
surface nearest to the moon at the same distance as 
now and the moon s period of revolution also remain 
mg the same then the lunar tide raising force and 
consequently the tide would be about twelve times 
as great as now This is the teaching of the present 
tidal theory but is it the teaching of practical 
mechanics and common Bense ? Why should the 
mere expansion of the earth cause a ten, or twenty 
or a hundred time* greater tide upon its surface the 
distance of that surface from the moon as well as 
the masses of the earth and moon remaining the same 
as before the expansion > 

Surely this is a question well worthy of discussion 
and surely some of your readers are sufficiently m 
teres ted and open minded to express some opinion or 
argument regarding it Fvan McLennan 

Corvallis Oregon USA September 3 

Mr McLennan s words and consequently the 
tides are not in accordance with dynamics and are 
not implied m the passage he quotes from my previous 
note If the earth were all water the direct tide- 
generating forces within two miles of its surface would 
be the same as in an ocean of depth only two miles 
These tidal forces are usually represented by reference 
to the equilibrium tide that is bv stating what 
the outer surface of the oceans would be if the water 
had lost its inertia without losing its gravitational 
properties This outer surface would be the same m 
the two cases mentioned The necessary continual 
adjustment of watef, however would be quite different 
in the two cases fai the first case the water within 
two miles of the surface would be largely raised and 
lowered by that beneath while in the second case the 
water would move mainly in a horizontal direction 
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But owing to tr 

surface of the ocean would be entirely different in the 
two cases so that the accepted theory does not ignore 
the depth of the ocean as a factor determining the 
height of the tides 

The expansion of the solid earth with an increase 
in water sufficient to conserve the depth of the oceans 
would magnify the tides because the excess of the 
forces at the earth s surface over those at its centre 
would expand with the earth s radius Mr McLennan 
apparently finds this result of the gravitational theory 
repugnant to his common sense 

The Writer of the previous Notes 

Stirling a Theorem 

In connexion with the recent letter* published in 
Nature on Stirling s Theorem I beg to say that in a 
paper accepted for publication by the Academy of 
Zagreb on July 13 and now m print I proved in 
quite an elementary manner the formula 

= («+«)»+* «-<"+•» 
a =0 21 13249 or o 7886731 

which coincides with the results published by Mr 
James Henderson in Nature of July 21 p 97 formula 
{3) Theerrorwaafoundtobeof theorderof 1/72 
of the calculated value where 1/72 ^3 is equal to 
o 00801873 m Mr Henderson s results The formula 
may also be written 


-K"rr 


and the* log p determined once for all (For 
a =>02113249 we have log 03244399) The work 
of calculation is then by no means greater than m 
using Stirling s or Mr H E Soper s formula though 
the approximation is far closer I think the doubt 
inferred by Mr G J Lidstone m Nature of August 
23 p 283 on the usefulness of the formulse under 
discussion is not valid so far as the present one is con 
ceraed For sufficiently large values of n depending 
on the number of decimals of the tables the result 
calculated from the above formula is not worse than 
that furnished by any other more complicated formula 
Stanko Hondl 

Zagreb Croatia SHS State 
October 7 

Prof Hondl s simplified form of my best first 
approximation to the value of n\ follows at once 


from the fact that (l-c)-lm my letter m Nature of 
July 21 [6 is Prof Hondl s a] The constant p m 

*|-p(”± tf ) is Jare 

We have now three approximations involving this 
type of expression where the index of the power is 

(»+i) 

(t) s/2»( i f*)" + *[Soper] 

« 

(3 ) ^{ ^g±K±i }" +> [Fomyth] 

It is interesting to note the increase in accuracy as 
we proceed from (1) to (3) The errors are 1/24*1 
1/123*** and 1/240*1* respectively Of approximations 
of this type Forsyth s is by far the most accurate but 
for logarithmic calculation it is rather more laborious 
Jambs Henderson 

Biometric Laboratory 
University College London 
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' Thu*der*torm« and Globular Lightning 

BvDr G C Simpson. FRS 


'T’HERE is no real boundary between pure science 
1 and applied science, and it u inconceivable that 
any one whose life’s work is the practical application 
of electricity should not be interested in all things 
electrical One might, therefore expect an electrical 
engineer to show at least a dilettante interest in 
atmospheric electricity, but one is surprised — although 
equally gratified— to find that the president of the 
Institution of Electrical Engineers devoted a large part 
of his inaugural address on October 18 to the discussion 
of the electrical potential gradient in the atmosphere 
ind the mechanism of thunderstorms There has been a 
great deal of work done on these subjects m recent years 
but it cannot be said that the results have yet reached 
far beyond the small band of workers who are actually 
engaged in making the investigations Dr Alexander 
Russell has therefore, done a good service to his fellow 
engineers m summarising for their benefit our present 
knowledge and indicating problems still unsolved 

Dr Russell accepts the breaking drop theory for the 
origin of electricity in thunderstorms, but he appears 
unable to give up entirely the old idea that free electrons 
form nuclei for condensation in the atmosphere There 
are certain ideas which once they have appeared in 
scientific literature cannot be eradicated no matter how 
conclusively they are shown to be wrong C T R 
Wilson in his classical work on the condensation of 
water on to ions showed two things first with great 
supersaturation water will condense, in the absence of 
other nuclei, on positive and negative ions and 
secondly, that no condensation takes place on even 
the negative ions until fourfold supersaturation has 
been reached This latter point is nearly always for 
gotten, and until some one has shown that fourfold 
supersaturation does exist in the atmosphere, meteor 
ologists cannot recognise that ions play any r 61 e m the 
processes of atmospheric precipitation 

The breaking drop theory of thunderstorms has met 
with very wide acceptance , for it gives such a simple 
and complete account of the origin of the electricity 
and explains so many of the observed facts, such as 
the part played by ascending air currents, why the 
lightning flashes are mainly between the base and the 
top of the cloud, and why the rain carries sometimes 
a positive and sometimes a negative charge with the 
former preponderating 

The physical basis of the theory has been examined 
in great detail by Lenard in Germany and McClelland 
and Nolan in Dublin, and there can now be no doubt 
that the breaking of drops does produce a separation 
of electricity There was, therefore, every justification 
for Dr Russell to give the breaking of drops as the chief 
source of electricity in thunderstorms, but this u only 
a part of the complete theory of thunderstorms, which 
takes into account the part played by hail and explains 
also those winter thunderstorms m which there appears 
to be no drop formation 

The breaking drop theory was put forward as the 
result of work during the monsoon in India, and m the 
original paper it was said that there had been no 
opportunity to examine the electrical phenomena con- 
nected with ordinary nun or with snowstorms That 
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opportunity has since occurred, and has given the data 
for rounding of! the theory so that it can now be applied 
to all kinds of atmospheric precipitation 
The separation of electricity on the violent disruption 
of a body is not confined to liquids but occurs, probably 
more strongly when solids are rapidly separated 
Rudgc s work on the electrification of dust clouds 
threw much light on this subject When dust is blown 
up into the air, the dust particles are found to be 
highly charged This is not an effect of frictional 
electricity as usually understood, because two different 
substances do not come into contact for example, 
highly charged particles are obtained when sand con- 
sisting of pure silica is used to make a dust cloud 
The effect appears to be exactly the same as in the 
case of the breaking drops , a violent separation of 
parts takes place, the substance obtains one kind of 
electricity while the other kind passes into the air 
probably in the form of large 10ns 
Rudge s work was undertaken to explain the high 

S otential gradient observed in tropical regions during 
ust storms but similar electrical effects are observed 
during blizzards m polar climates 1 here is physically 
no difference between a dust storm and a blizzard 
accompanied by much driven snow, and in both cases 
the particles of solid matter become charged in con- 
sequence of their frequent collisions 1 his is then the 
origin of electricity in snowstorms One difficulty, 
howeser, must be faced If the electrification takes 
place by collision how does a sufficient separation of 
electricity take place to give a lightning flash, for this 
can only occur after some process has widely separated 
the electricity set free by the collisions ? The answer 
is thit so long as the cloud contains only snow which 
settles very slowly through the air there is no thunder- 
storm , it is only when soft hail accompanies a snow* 
storm that thunder and lightning occur As the soft 
hail falls through the snow flakes, electrification takes 
place on each collision and the falling hail carries away 
with it large charges of electricity Thus the fall of 
the hail effects the separation of electricity which gives 
nse to the large electrical fields necessary for a thunder- 
storm Compared with the electrical effects of a tropical 
thunderstorm with its heavy rainfall the electrical 
effects of a snowstorm are almost insignificant, and 
during the polar winter, when there is no soft hail 
associated with the snowfall, thunder and lightning do 
not accompany the most violent snowstorms 
Dr Russell m his address also gave considerable 
time to discussing globular or ball lightning He came 
to the conclusion, which is now very generally held, 
that this is a real natural phenomenon with an objective 
existence The chief characteristic of ball lightning 
may be summed up as follows 
(1) The body or ball itself, which is able to retain 
its individuality as it moves through the air, 
appears to be composed of gas or matter m 
some novel luminous condition 
(a) The bolls appear to exist independently of any 
large electrical intensity, for they have been 
! observed within closed rooms where large 

| electrical fields are impossible, and have also 
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been observed to pass m and out of parallel 
telegraph wires 

(3) They appear to be associated directly or in 
directly with large quantities of energy for they 
have been observed to explode with violence 
and have also been seen to fuse the overhead 
wire of an electrical tramway 
No satisfactory explanation of ball lightning has 
been offered Dr Russell says Globular lightning 
seems to be a brush discharge taking place at the end 
of a column of air of higher conductivity than the 
neighbouring air He then points out some of t^e 
difficulties of this explanation to which others can be 
added in fact there is really nothing very similar 
Between a brush discharge and the ball of glowing gas 
so frequently described The only physical phenomena 


vet produced in a laboratory a* all apbroociuflg fain 
hghtwng is the active mtrogen studied by Lord 
Rayleigh In this case we have a mass of mtrogen 
subjected to an electrical discharge which continues to 
low for some time after it has been removed from toe 
eld Lord Rayleigh however is unable to accept tins 
explanation of ball lightning and all that we are able 
to say is that attive nitrogen is the nearest physical 
phenomenon to ball lightning yet produced In our 
laboratories Ball lightning appears always to be 
associated with a thunderstorm and it is possible that 
the intense discharge of a lightning flash can produce 
some atomic change m the afr or fain through whi£h 
the discharge passes If this ts so the glowing matter 
of ball lightning may be in a state otherwise not mdt 
with in Nature 


Unusual Forms of Crystallisation of Cementite In Steel 


C EMENTITE the carbide of iron which confers on 
iron the properties of steel exists in three 
principal forms in hypereutectoid steels (1) the pseudo 
dendritic form (a) the cellular or intergranular form 
and (3) the mtragranular form which gives nse to the 
Widmannstatten structure Pseudo dendritic distnbu 
tion arises directly from the irregular concentration of 
the solid solution which results on solidification The 
cellular variety occurs between the mams 1 e in the 
network of the gram junctions while the Widmann 
statten structure is caused by the precipitation of 
cementite in the interior of the grams themselves and 
shows evidence Of the directive influence of the crystal 
line network of each gram 

A M Portevm has examined a sample of steel 
which has enabled him to make certain new observa 
turns in regard to these forms of cementite These 
results were presented at the autumn meeting of the 
Iron and Steel Institute held recently in Italy The 
sample was found m the hearth of a blast furnace and 
its exterior presented the characteristic concave facets 
peculiar to intergranular fracture The grams of which 
it was composea were exceedingly well developed their 
size being of the order of 1 cm in transverse thickness 
and several centimetres m length The specimen con 
tamed 1 as per cent of carbon 1 35 of silicon and o 17 
of phosphorus It was therefore very distinctly hyper 
eutectoid and corresponds so far as carbon percentage 
is concerned to a fairly hard cutting tool An ex 
animation of the microstructure of this sample revealed 
the presence of the cellular and Widmannstatten modes 
of distribution of cementite but the pseudo dendritic 
form was absent 

I MTRAGRANULAR CEMENTITE 

A micrographic section usually shows the cementite 
in needles arranged along three or four directions m 
each gram This corresponds spaually with lamell* 
parallel with the faces of the octahedron and has the 
appearance which cementite assumes more particularly 
In case hardened samples very high m carbon In the 
sample examined by Portevm a different orientation of 
the mtragranular cementite was observed The con 
stituent was present not in the usual isolated rectilinear 
needles but m the form of bundles of numerous very 
small needles or of groups of elements crowded to- 
gether These were apparently elongated prisms j 
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analogous to the pramoids of Belaiew grouped m 
masses 1 his is apparently toe first tune that intro 
granular cementite has been noticed with these morpho 
logical characteristics It can however also be pro 
duced in steel which has been Btrongly case hardened 
at a very high temperature and very slowly cooled 
Inclusions and notably bubbles constituted centres of 
crystallisation around which the bundles of needles 
were grouped 

Intergranular Cementite 
This is customarily described and represented as 
enveloping the grams and appearing m a section as 
continuous nbbon like filaments which do not display 
any characteristic shape or orientation Howe and 
Levy however have directed attention to the needle 
points which impinge from the cementite network into 
the interior of the grams and have raised the question 
as to whether these take their direction m obedience 
to the crystallisation orientation of the adjacent grain 
or of that of the network itself They have suggested 
that both influences manifest themselves ana that 
sometimes one and sometimes the other predomi 
nates In the present sample there is no contmuous 
network of cementite surrounding the grams There 
is a grouping of this constituent alonp the confines of 
the gram joints the variable orientation of which can 
sometimes be attributed to that of the mtragranular 
elements of cementite dispersed within each gram and 
sometimes appears distinctly different In other words 
the two influences remarked by Howe and Levy 
manifest themselves Fig 1 represents the appearance 
obtained after oil quenching at 950° C followed by 
annealing at 550° C a treatment which causes toe 
great bulk of the pro eutectoid cementite and more 
especially the Widmannstaten cementite to disappear 
The photograph has been taken at the junction of 
three grams The needles which compose toe network 
have m one instance different directions m regard to 
each gram giving the junction the appearance of the 
barbs of a feather while m the two other junttfeos 
they have an almost uniform orientation It appears 
that the structural elements of toe network have ds 
tnbuted themselves along a paean direction of have 
assumed a direction of their own the influences of the 
orientation of each gram conflicting with each other hi 
the neighbourhood of the junction The needloj §>« 
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very short and it a difficult to ascertain their onenta 
t on with exactitude The disturbance occasioned in 
the distribution of the structural elements which 
separate the gram junctions by the simultaneous in 
fhience of the varying orientations of each gram is 
thus manifest Porte vm remarks that some observers 
will not fail to interpret them as arising from the 
intervention of amorphous material whereas they 
can easily be 
interpreted as 
the resultant 
of two forces 
acting in dif 
ferent direc 
tions He has 
observed a 
similar in 
stance in the 
| case of alumi 
mum bronze 
containing 90 
per cent of 
copper which 
has been hard 
ened and an 
nealed Here 
the mtergranu 

lar elements of a separated along the gram joints have 
a different orientation from that of the ancular intra 
granular element 

Cementite as is well known is exceedingly sensitive 
t coalescence phenomena The autl or has stimulated 
the coalescence of the pro eutectoid 
cementite of the sample by heating 
it for t 5 hours at 950° C followed 
by oil quenching and then by one , 
hour s annealing at 6oo° C This gives 
darkly etching sorbite in which the * 
undissolvcd cementite appears white 
and is very clearly distinguishable 
Under these conditions the coales 
cence of the cementite pnsmoids is 
shown by a rounding of the boundaries 
and the splitting up of the elements 
constituting the bundles but in addi 
tion an agglomeration is observed 
which gives the cementite a pitted 
appearance and » misleadingly like 
tne eute tte of white pig iron (See 
Fig 3 ) This pseudo eutectic ap- 
pearance due to coalescence appears 
to be a new observation and shows 
the intensity of the influence of sur 
face tension on cementite at the above 
temperatures The tension is in this 
instance an important morphological 
factor 

Another unusual type of occurrence of cementite m 
eteel Was described at the sarfte meeting by Prof 
Edwards and Mr PfeiL In tins case however the 
phenomenon was observed m mild steel sheets te m 
hypo- eqtcctoid steels Defeats are sometimes encoun 
tmd m such Sheets when subjected to moderately deep 
•tkmjang operation^ and consist of a senes of corruga 
tmnr a $£e side walls of the dish The degree of 
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corrugation increases on passing from the bottom to 
the top and is in all probability due to the greater 
amount of cold work put upon the metal there It 
was found that the microstructure of the steel consisted 
of two approximately equal parts (a) a very coarsely 
crystalline layer apparently free from carbon and (b) a 
finely crystalline layer in which no pearhte was present 
but the car 
bide was segre 
gated at the 
crystal junc 
tions in irregu 
lar nodules A I 
section cut | 
from the corru 
gated part of 
the dish show 
ed very coarse 
severely de- 
formed cry 5 
tab Running 
round the cry 8 
tal bound 
anes however I 
was an almost f 
continuousnet 

work of what may be termed beaded cementite 
This constituent must have segregated from pearhte 
and coalesced into this form under the influence of 
surface tension during the annealing Its appear 
ance is shown in Fig 3 at a magnification of 350 
diameters So far os the writer is aware this type of 




occurrence of cementite m a mild steel has not been 
previously described The authors have not proposed 
any explanation of how it is brought about but are 
endeavouring to produce it intentionally dearly 
much work still remains to be done to explain 
the various forms of cementite which may and do 
occur m both hypo- and hyper-eutectoid steels 
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Some Developments of Modern Zoology . 1 

Prof T H Ashworth. D Sc . F R S 


7 OOLOGY has far outgrown its early boundaries 
when it could be defined simply as a part of 
natural history, and at no period has its growth been 
more rapid or more productive in results of scientific 
and practical importance than during the last two or 
three decades That period has witnessed a growth 
of our knowledge of the living organism of the same 
order of importance as the progress in our knowledge 
of the atom Never have investigators probed so 
deeply or with so much insight into the fundamental 
problems of the living animal , the means for observa- 
tion and recording have become more delicate, and 
technique of all kmds more perfect, so that we can 
perceive details of structure and follow manifestations 
of activity of the organism which escaped our pre 
dccessors 

Among the notable features of zoological activity 
during the last twenty five years the amount of work 
on the physiology of organisms other than mammals 
must attract early notice in any general survey of 
the period Eighty years ago Johannes Muller s 
physiological work was largely from the comparative 
point of view, but for some years after his death the 
comparative method fell into disuse, and the science of 
physiology was concerned chiefly with the mode of 
action of the organs of man or of animals closely related 
to man, the results of which have been of outstanding 
importance from their bearing on medicine Interest 
in the more general applications of physiology was 
revived by Claude Bernard ( ‘ Lemons sur les pheno 
mines de la vie,” 1878), and the appearance of Max 
Verwoms General Physiology, in 1894, was in no 
inconsiderable measure responsible for the rapid exten 
sion of physiological methods of inquiry to the lower 
organisms — a development which has led to advances 
of fundamental importance Many marine and fresh- 
water organisms lend themselves more readily than the 
higher vertebrates to experimentation on the effects 
of alterations in the surrounding medium, on changes 
in metabolic activity on the problems of fertilisation 
and early development on the chemistry of growth 
and decline, and to the direct observation of the 
functioning of the individual organs and of the effects 
thereon of different kinds of stimuli The study of 
these phenomena has greatly modified our mterpreta 
tion of the responses of animals and has given a new 
impetus to the investigation of the biology and habits 
of animals, 1 e animal behaviour 
This line of work- represented in the past by notable 
contributions such as those by Darwin on earth 
worms, and by Lubbock on ants, bees, and wasps — 
has assumed during the last two or three decades a 
more intensive form and has afforded a more adequate 
idea of the living organism as a working entity, and 
revealed the delicacy of balance which exists between 
structure, activity, and environment 
The penetrating light of modem investigation is 
being directed into the organism from its earliest stage 
During the summer of 1897 Morgan discovered that 

1 From the pcwidentUI Mldreu delivered to Sectka D (Zuokw 7) ot the 
Btitith AModetiod at Liverpool oo September is 
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the eggs of sea urchins when placed in a a per cent 
solution of sodium chlonde in sea-water and then 
transferred to ordinary sea-water would undergo 
cleavage and give nse to larvae, and J Loch's investiga- 
tions in this field are familial to all students of zoology 
Artificial parthenogenesis is not restricted to the eggs 
of invertebrates, for Loeb and others have shown that 
the eggs of frogs may be made to develop by pricking 
them with a needle, and from such eggs frogs have been 
reared until they were fourteen months old The 
application of the methods of micro-dissection to the 
eggs of sea urchins is leading to a fuller knowledge of 
the constitution of the egg of the method of penetration 
of the sperm, and of the nuclear and cytoplasmic 
phenomena accompanying maturation and fertilisation, 
and will no doubt be pursued with the object of arriving 
at a still closer analysis of the details of fertilisation 
The desire for more minute examination of develop- 
ing embryos led to the more careful study of the egg 
cleavage, so that m cases suitable for this method of 
investigation each blastomere and its products were 
followed throughout development, and thus the m 
dividual share of the blastomere in the cellular genesis 
of the various parts of the body was traced This 
method had been introduced by Whitman in his thesis 
on Clepsme (1878), but it was not until after the classical 
papers of Boven on Asians (1892) and F B Wilson 
on Nereis (1892) that it came into extensive use For 
the next twelve or fifteen years, elaborate studies on 
cell lineage formed a feature of zoological literature 
and afforded precise evidence on the mode of origin 
of the organs and tissues, especially of worms, molluscs, 
and ascidians A further result of the intensive study 
of egg cleavage has been to bnng mto prominence the 
distinction between soma cells and germ cells, which 
in some animals is recognisable at a very early stage, 
eg m Mias tor at the eight cell stage The evidence 
from this and other animals exhibiting early segrega- 
tion of germ cells supports the view that there is a 
germ path and a continuity of germ cells, but the 
advocates of this view are constrained to admit there 
are many cases in which up to the present an indication 
of the early differentiation of the germ cells has not 
been forthcoming on investigation, and that the prm- 
< lple cannot be held to be generally established 
A cognate line of progress which has issued from the 
intensive study of the egg and its development is 
experimental embryology— devoted to the experimental 
investigation of the physical and chemical conditions 
which underlie the transformation of the egg mto 
embryo and adult By altering first one and then 
another condition our knowledge of development has 
been greatly extended By artificial separation of the 
blastomeres the power of adjustment and regulation 
during developrfient has been investigated, and by 
further exploration of the nature of the egg the presence 
of substances foreshadowing the relative proportions 
and positions of future organs has been revealed in 
certain cases, the most striking of which is the egg of 
the Ascidian Cynthia partita (Conklin, 1905) 

Progress m investigation of the egg has been 
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paralleled fay inaeue in oat knowledge of the germ- 
cells, especially dunng their maturation into eggs and. 
sperms, the utmost refinements of technique and 
observation having been brought to bear on these and 
on other cells During the last thirty years, and 
especially during the latter half of this period, cytology 
has developed so rapidly that it has bwxime one of the 
most important branches of modem biology One 
of the landmarks in its progress was the appearance, 
at the end of 1896, of £ B Wilson s book on ‘ The 
Cell ” A great stimulus to cytological work resulted 
from the rediscovery in 1900 of the principle of heredity 
published by Mendel in 1865, which showed that a 
relatively simple conception was sufficient to explain 
the method of inheritance in the examples chosen for 
his experiments, for in 190s Sutton pointed out that 
an application of the facts then known as to the be 
haviour of the chromosomes would provide an explana 
tion of the observed facts of Mendelian inheritance 
In the same yeaf McClung suggested that the accessory 
chromosome m the male germ cells is a sex determinant 
These two papers may be taken as the starting point 
of that vast senes of researches which have gone far 
toward the elucidation of two of the great problems of 
biology — the structural basis of heredity and the nuclear 
mechanism correlated with sex The evidence put 
forward by Morgan and his colleagues, resulting from 
their work on Drosophila, would seem to permit little 
possibility of doubt that factors or genes are earned 
in the chromosomes of the gametes, and that the 
behaviour of the chromosomes dunng maturation of 
the germ cells and in fertilisation offers a valid ex 
plonation of the mode of mhentance of characters 
The solution of this great nddle of biology has been 
amved at through persistent observation and expen 
ment and by cntical analysis of the results from the 
point of view of the morphologist, the systematise 
the cytologist, and the geneticist 
Among other important developments m the penod 
reference may be made to the great activity in mvesti 
gating the finer structure of the nerve cell and its 
processes By 1891 the general anatomical relations 
of nerve-cells and nerve fibres had been cleared up, 
largely through the bnlliant work of Golgi and Cajul 
on the brain and spinal cord, and of von Lenhossek 
Retzius and others on the nervous system of annelids 
and other invertebrates In these latter had lieen 
recognised the receptor cells, the motor or effector 
cells, wuj. intermediary or mtemunuary cells inter 
polated between the receptors and effectors In June 
1891 Waldeyer put forward the neurone theory, the 
essence of which is that the nerve cells are independent 
and that the processes of one cell, though coming mto 
contiguous relation and interlacing with those of 
another cell, do not pass over mto continuity He 
founded his views partly upon evidence from embryo 
logical researches by His, but chiefly on results obtained 
from Golgi preparations and from anatomical inveshga 
tions by Cajal 

The neurone theory aroused sharp controversy, and 
this stimulus turned many acute observers— zoologists 
and histologists— to the intimate study of the nerve 
cell First among the able opponents of the theory 
was Apdthy, whose well-known paper, published in 
1897, on the conducting element of the nervous system 
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and its topographical relations to the cells, first made 
known to us the presence of the neurofibrillar network 
in the body of the nerve-cell and the neurofibnls In 
the cell-processes Apdthy held that the neurofibrillar 
system formed a continuous network in the central 
nervous system, and he propounded a new theory of 
tlje constitution of the latter, and was supported m 
his opposition to the neurone theory by Bethe, Nissl, 
and others The controversy swung to and fro for 
some years, but the neurone theory— with certain 
modifications— seems now to have established itself as 
a working doctrine The theory first enunciated as 
the result of morphological studies receives support 
from the experimental proof of a slight arrest of the 
nerve impulse at the synapse between two neurones, 
which causes a measurable delay m the transmission 

The latest development in morphological work on 
nerve elements is the investigation of the neuromotor 
system in the Protozoa Sharp (1914), Yocom (1918), 
and Taylor (1930), working in Kofoid’s laboratory, 
have examined this mechanism m the ciliates Diplo- 
dinium and Euplotes, and they describe and figure a 
mass — the neuromotonum — from which fibnls pass to 
the motor organs, to the sensory lip, and, in Diplo- 
dimum, to a ring round the oesophagus The function 
of the apparatus is apparently not supporting or 
contractile, but conducting By the application of 
the finest methods of microdissection, specimens of 
Euplotes have been operated upon while they were 
observed under an oil immersion objective Severance 
of the fibres destroyed co ordination between the 
membranclles and the cim, but other incisions of 
similar extent made without injuring the fibrillar 
apparatus did not impair co ordination, and experi- 
ments on Paramsecium by Rees (1922) have yielded 
similar results While the experimental evidence is 
as yet less conclusive than the morphological, it 
supports the latter in the view that the fibnls have 
a conducting, co ordmatmg function Progress in our 
knowledge of the nervous system is but one of many 
lines of advance in our understanding of the correlation 
and regulation of the component parts of the animal 
organism 

The abate Protozoa have been the subject during 
the last twenty years of a senes of investigations of 
great interest, conducted with the purpose of ascertain- 
ing whether decline and death depend on inherent 
factors or on external conditions While these re- 
searches have been in progress we have come to realise 
more fully that aliates are by no means simple cells, 
and that some of them are organisms of highly complex 
structure Twentv years ago Calkins succeeded in 
maintaining a strain of Paramsecium for twenty-three 
months, dunng which there were 742 successive 
divisions or generations, but the strain, which had 
exhibited signs of depression at intervals of about 
three months, finally died out, apparently from 
exhaustion From this work, and the previous work 
of Maupas and Ilertwig, the opinion became general 
that unates are able to pass* through only a limited 
number of divisions, after which the animals weaken, 
become abnormal and die, and it was beheved that 
the only way by which death could be averted was by 
a process of mating or conjugation involving an inter- 
change of nuclear material Between the two conjugants 
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and resulting m a complete reorganisation of the 
nuclear apparatus Jennings has shown that conjuga 
tion is not necessarily beneficial that the ex conjugants 
vary greatly in vitality and reproductive power, and 
that in most cases the division rate is less than before 
comugation Woodruff has since May i 1907 kept 
under constant conditions in culture a race of Par$ 
nuecium During the sixteen years there have been 
some ten thousand generations and there seems no 
likelihood of or reason for the death of the race so long 
as proper conditions are mam tamed The possibility 
of conjugation has been precluded by isolation of the 
products of division in the mam line of the culture 
and the conclusion is justifiable that conjugation is 
not necessary for the continued life of the organism 
The criticism that Woodruff s stock might be a non 
conjugating race was met by placing the Paramaeua 
left over from the direct line of culture under other 
conditions when conjugation was found to occur 
Later Observations by Erdmann and Woodruff show 
that a reorganisation of the nuclear apparatus of 
Paramoecium takes place about every twenty five to 
thirty days (forty to fifty generations) This process 
termed endotnixis (m contrast to amphimixis) seems 
to be a normal event in the several races of Para 
maecium which Erdmann and Woodruff have examined 
and it is proved to coincide with the low points or 
depressions in the rhythm exhibited by Pararasecium 
Lnnques (1916) maintained a cihate — Glaucoma 
pynformts — through 3701 generations without con 
jugation and almost certainly without cndomixis 
Prom a single wild specimen he raised a large 
number and found that conjugating pairs were 
abundant so that the objection could not be made 
that this was a non conjugating race Enriques then 
began his culture with one individual and examined 
the descendants morning and evening removing each 
time a specimen for the succeeding culture The 
number of divisions per day varied from nine to 
thirteen and as there was no break m the regularity 
and rapidity of division and no sort of depressior 
Ennques concluded that neither endomixis nor con 
jugation could have occurred for these processes take 
some time and would have reduced considerably the rate 
of division These results especially if they are con 
firmed by cytological studv of preserved examples show 
that for Glaucoma neither conjugation nor endomixis is 
necessary for continued healthy existence Hartmann s 
observations (1917) on the flagellate Eudonna elegans 
extend the conclusion to another class of Protozoa 
He followed this flagellate through 550 generations in 
two and a half years The mode of reproduction was 
purely uexual and there was no depression and no 
nuclear reorganisation other than that following fission 
The eviden e seems sufficient to confirm the view that 
certain Protozoa if kept under favourable conditions 
can maintain their vigour and divide indefinitely with 
out either amphimixis or endomixis 
Child (1915) states as the result of his experiments 
that the rate of metabolism is highest in Paramseaum 
and other abates immediately after fission — m other 
words after fission the animals are physiologically 
younger than before fission This view, that re- 
juvenescence occurs with each fission derives support 
from the observations of Lnnques and Hartmann for 
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no other process was found to be taking place and yet 
the vigour of their organisms in culture was unimpaired 
If then fission is sufficiently frequent— that is, if the 
conditions for growth remain favourable — the proto 
plasm maintains its vigour If through changes tn 
the external conditions the division rate falls the 
rejuvenescence at each fission may not be sufficient 
to balance the deterioration taking place between the 
less frequent divisions Under such conditions endo- 
mixis or conjugation may occur with beneficial mutts 
m some cases but if these processes are precluded there 
is apparently nothing to arrest the progressive decline 
or ageing observed by Maupas and others 

The culture of tissues outside the body is throwing 
new light on the conditions requisite for the multiphca 
tion and differentiation of cells R G Harmon (1907) 
was the first to devise a successful method by which 
the growth of somatic cells in culture could be followed 
under the microscope and he was able to demonstrate 
the outgrowth of nerve fibres from th^central nervous 
tissue of the frog Burrows (1911) after modifying 
the technique cultivated nervous tissue heart cells 
and mesenchymatous tissue of the chick m blood 
plasma and embryonic extract and this method has 
become a well established means of investigation of 
cell growth tissues from the dog cat rat guinea pig 
and man having been successfully grown One strain 
of connective tissue cells (fibroblasts) from the chick 
has been maintained m culture m vigorous condition 
for more than ten years — that is for probably some 
years longer than would have been the normal length 
of life of the cells in the fowl Heart-cells may be 
grown generation after generation— all traces of the 
original fragment of tissue having disappeared — the 
cells forming a thin rapidly growing pulsating sheet 
Drew (193a) has recently used instead of coagulated 
plasma a fluid medium containing calcium salts u a 
colloidal condition and has obtained successful growth 
of vanous tissues from the mouse He finds that 
epithelial cells when growing alone remain undiffer 
entiated but on the addition of connective tissue 
differentiation soon sets in squamous epithelium 
producing keratin mammary epithelium giving rise 
to acinous branching structures and when heart cells 
grow in proximity to connective tissue they exhibit 
typical myofibnllie but if the heart cells grow apart 
from the connective tissue they form spindle shaped 
cells without myofibnll® 

For many lines of work m modem zoology bio 
chemical methods are obviously essential and the 
applications of physics to biology are likewise highly 
important— eg in studies of the form and development 
of organisms and of skeletal structures Without 
entering into the vexed question as to whether all 
responses to stimuli are capable of explanation m 
terms of chemistry and physics it is very evident that 
modem developments have led to the increasing 
application of chemical and physical methods to 
biological investigation, and consequently to a closer 
union between biology chemistry and physics It 
is dear also that the association of zoology with 
medicine is m more than one respect becoming pro* 
gresstvely closer Comparative anatomy and emory 
ology cytology, neurology, genetics entomology, and 
parasitology all have their bearing on human welfare 
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Obituary. 


Prof Jaws StnxY 

T HE death of Prof, James Sully, which took place 
m London on November a, at eighty-one years 
of age, removes from among us one of the few 
survivors of the philosophical sdiool for whom 
psychology was a mental science distinct from and 
yet analogous to natural science His 'Teachers 
Handbook of Psychology ” was for many years the 
standard text-book of die subject, and his treatise, 
The Human Mind ” the generally recognised authority 
on the science Since he retired in 1903 from the 
Grote professorship of mind and logic at University 
College, London, which he had held for ten years, 
he has lived m retirement To most of the pre- 
sent generation he is known by the honour accorded 
to his name m the membership lists of learned 
societies 

Sully s works on psychology show him still in the 
mam under the influence of the Associations, Mill 
and Bam, notwithstanding that he imparted to his 
subject a wide range of interest He had no part in 
the revolution which has overtaken the teaching of 
psychology He had studied before the days of labora 
tory appliances and apparatus for making practical 
experiments and devising mental tests Also he was 
before the rise of psycho-analysis and took no part for 
or against the medical theories His particular bent 
was towards the educational aspect of his subject and 
his great interest was child study 
James Sully was bom at Bridgwater on March 3, 
1842 His parents were Baptists, and he was educated 
with the intention of preparing himself, should he 
receive the call for the Baptist ministry He went 
to Taunton Independent College and afterwards to 
Regents Park Baptist College, where he took the 
London M A degree with a gold medal He then went 
to Germanv, first to Gottingen, and afterwards to 
Berlin to attend the lectures of Hermann Lotze He 
took a post of classical tutor in a Baptist College, 
but shortly afterwards resigned it and at the same time 
definitely abandoned the intention of taking a pastorate 
Instead he took up journalism He soon began to 
make his mark as an author His book Pessimism 
1877, gained general recognition as a work of wide 
and original philosophical interest Most of his books, 
however, were technical treatises or handbooks for 
students An “Essay on Laughter, 1903, ‘ Italian 
Travel Sketches,” 1912, and quite recently a volume of 
“ Reminiscences ” were his last works 
In the time of his full activity Sully lived at Hamp- 
stead, the centre of a literary circle which included 
many well-known names He was an active member 
of Leslie Stephen’s famous society for Sunday tramps 
Among hu close personal friends were Henry Sidgwick, 
Herbert Spencer, G H Lewes, Shadworth Hodgson, 
Cotter Moruon, William James and Henry James, and 
George Meredith 


Din E K Mu&pratt 

Tax death, on September i,of Dr Edmund Knowles 
hapratt, honorary president of the United Alkali 
ompany Ltd , and a for m er Pro-Chancellor of the 
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University of Liverpool, is deeply regretted by all who 
know hu public work and intellectual influence 

Bom m 1833, the youngest son of James Muspratt, 
the founder of the great alkali industry of Lancashire, 
Dr Muspratt studied chemistry m early life under 
Liebig, becoming one of hu intimate personal friends 
and following him when he moved from Giessen to 
Munich About the year 1856 hrf entered hu father’s 
business and thus was associated for the rest of hu 
life with the alkali and aod industry of Lancashire, 
afterwards becoming a director and, later, chairman of 
the United Alkali Co 

Dr Muspratt was one of the great citizens of Liver- 
pool who played a leading part m the establishment, 
first of the University College, and later of the Uni- 
versity of Liverpool A man of wide culture and out- 
look and a sincere believer in learning and research, 
he did everything m hu power to further the cause of 
higher education m Liverpool Together with hu 
friend, the late Sir John Brunner, he was instrumental 
m obtaining a charter for the new University For 
many years he acted as a member of the Council, and 
by his influential support, wise and broad-minded 
advice, and generous benefactions, proved himself to 
be one of the greatest friends the University possessed 
Amongst hu benefactions may be mentioned the 
Laboratory of Physical Chemistry, with which hu name 
was associated by the University 

Dr Muspratt was widely interested in science, litera- 
ture music, the drama, politics, and public life At 
Seaforth Hall near Liverpool, hu father’s home (and 
also hu own to the close of his life), he met many of 
the most interesting personalities of the time, includ- 
ing Charles Dickens, Samuel Lover, Shendan Knowles 
the dramatist (who acted as hu godfather), Macready, 
Douglas Jerrold, Mark Lemon, Miss Charlotte and Miss 
Susan Cushman Thu tradition of culture, friendship, 
and hospitality was earned on by Dr Muspratt, so 
that Seaforth Hall was always the home of wit, learn- 
ing, and good fellowship 

Dr Muspratt travelled a great deal m Lurope (and in 
Amenca) In 1917 he published a very interesting and 
delightful book entitled “ My Life and Work ” 

In the England of fifty years ago there did not exist 
the great modem “ city ” Universities of Birmingham, 
Bristol, Leeds, Liverpool, Manchester, and Sheffield 
Their creation in the face of many obstacles and 
difficulties has been due to the far sighted vision and 
true liberalism of a comparatively small number of 
men In thu select company of great scholars and 
great English citizens, the name of Edmund Knowles 
Muspratt holds an honoured and dutuigtushed place 
! F GD 


Da P W Latham 

Dr P W Latham, for twenty years Downing 
professor of medicine at Cambridge, who died on 
October #9 at Clifton, Bristol, was a notable teacher 
and practitioner of medicine, working ceaselessly into 
advanced life for the progress of hu science He died 
a week after the completion of hu ninety-first year 
The Pownmg professorship, entered upon m 1874, was 
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relinquished m 1894, and five yean latef Dr Latham 
voluntarily resigned from the active staff of Adden 
brookes Hospital, Cambridge Born at Wigan, m 
183a, the eldest son of Dr John Latham, ne was 
educated there and apprenticed to his father Later 
he entered the Umvemty of Glasgow, and at Gonville 
and Caius College, Cambridge In the first class of the 
Natural Sciences Tnpos of 1859 his sole companion 
•was Henslow the botanist In the following year he 
was elected to a fellowship at Downing and proceeded 
in due course to the degrees of M B and MD He 
also studied at St Bartholomew's Hospital and in 
Germany 

Dr Latham s earliest scientific interest after his return 
to Cambridge was tuberculosis, but m time he passed 
to the consideration of a wide range of pathological 
studies and to chemical physiology Hh Crooman 
Lectures m 1886 showed his leaning towards these 
aspects of medical science , while in the Harveian 
Oration delivered two years later he lent his support 
to the advocacy of such theories as those of Koch and 
Metchmkoff which were rapidly leading to the formula 
tion of modem views concerning disease and tissue 
reaction Many of the problems of that time have 
since been solved , for example the place of caseous 
tubercles in the disease complex associated with 
infection by tubercle bacilli , and some, like that of 
the transformabihty of organisms one mto another, 


have been set aside or forgotten Dr Latham's hypo- 
thesis concerning the molecular structure of living 
protoplasm, further, was not acceptable, but he 
assisted notably m the dissemination of scientific ideas 
of disease and contributed in Clear terms, if not pro- 
lifically, to current discussions 


By the death of Dr Charles Proteus Steinmetz, the 
electrical engineering profession loses one of its most 
distinguished members He was bom at Breslau m 
1865, and after studying at Breslau, Berlin, and Zurich, 
he went to America In 1903 he was elected professor 
of electrical engineering at the Union University, New 
York He was a voluminous author, and his books on 
mathematical electrical engineering are well known all 
over the world He was also chief consulting engineer 
to the General Electric Co of America and earned out 
many successful researches We mention specially his 
researches on the electric strength of air and on the 
magnetite arc As a mathematician he was not widely 
read but he displayed great originality He did much 
to help the united States to become the leading 
country m the world m high-tension electncal engineer- 
ing On hearing of his death the English Institution 
of Flectncal Engineers in England cabled a message 
of condolence to the Institute and said that “ bus 
work lives and will continue to live ” 


Current Topics and Events. 


Mr Robert Hutchinson president of the 
National Association of British and Irish Millers, 
read a paper on The Fconomic Basis of Wheat 
growing in England at the annual meeting of the 
fellows of the National Institute of Agricultural 
Botany on November 2 Ihe only way he said of 
preventing the area under wheat from being further 
reduced was to raise the price to a profitable level 
This is not impossible if a wheat is obtainable which 
combines with, the productivity the stiffness of straw 
and the resistance to disease of the best English 
wheats the strength which puts so high a 
premium on the best Canadian wheats Strength 
is the mysterious factor which determines the site 
shape and palatabihty of a loaf For many years 
it was believed that a strong wheat could not be 
grown on English soils or in the moist English climate 
Wheats imported for experimental purposes from 
Canada, Russia Hungary and Turkey all lost their 
quality within a few years But one wheat Canadian 
Red fife has been proved to retain its strength 
unimpaired after 21 successive yean growth in 
England Prof R H Biffen working on Mendelian 
lines has proved that strength is a dominant char 
actenstic and by crossing Red fife with high- 
yielding English wheats has already given the 
farmer Yeoman wheat, which without admixture of 
foreign wheats will yield satisfactory bread But, 
in Prof Bifiens olrn words, the sooner Yeoman is 
off the market the better, for a senes of new wheats 
believed to combine the best characteristics of 
Canadian and English varieties and adapted to 
different types of soils, are now growing at the 
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Cambndge Plant Breeding Institute and it is hoped 
to market the first of these through the National 
Institute of Agncultural Botany in the autumn of 
1924 If the promise of these wheats materialises 
English wheat will be lifted from the category of 
kinds to be bought for breadmaking only when 
the price is low mto the category of kinds desired 
and essential This change would revolutionise the 
financial prospects of English wheat growing 

Of recent years the great development of agn- 
cultural education and research in Great Bntain 
has attracted considerable attention throughout the 
Empire The number of research workers spending 
some time at centres such as the Rothamsted Expen- 
mental Station is rapidly increasing In the majority 
of cases they are sent officially by the Dominion 
Government concerned A further example of this 
co operation is furnished by the recent departure of 
Sir John Russell Director of the Rothamsted Ex- 
perimental Station, on a special mission to the Sudan 
He will be associated with Dr H Martin Leake 
Director of Agnculture for the United Provinces of 
India in advising the Sudan Government on its 
agncultural policy In view of the enormous possi- 
bilities for growing cotton in the Sudan agricultural 
research work will be mainly concerned with ootton 
The first instalment of the great irrigation scheme in 
the Gear a plain south of Khartoum is expe c ted to 
come mto operation in the autumn of 1925 At this* 
stage 300 000 acres will be put under irrigation, of 
which too 000 acres will be under cotton , but the 
total scheme is capable of development over an area 
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of 3 000^00 acres In approaching Sir John Ruuell 
and Dr Leake the Sudan Government has been 
actuated by the desire to get the best possible advice 
as to the organisation and direction of the agricultural 
research work which should be undertaken m con 
nexion with this project which may ultimately 
produce 1 000 000 bales of cotton a year It is hoped 
that the Empire Cotton Growing Corporation will 
co operate with the Sudan Government in the research 
work to be earned out and that this work can be 
co ordmated with a general plan for research work 
on cotton problems to be organised throughout the 
British Empire 

In the United States National Museum there is an 
exhibit of the onginal Patent Office models of the 
more important dynamos and arc and incandescent 
lamps which have been invented in America There 
are also copies of the onginal commercial apparatus 
made after these models In particular there is a 
senes of incandescent lamps visualising chrono 
logically the development of the Edison lamp from 
its inception With this collection in view Mr H 
Schroeder has wntten a History of Electnc Light 
which has been published by the Smithsonian 
Institution The earliest work on filament lamp3 
dates back to 1841 when J W Starr an American 
did valuable experimental work and took out patents 
for a metallic or carbon conductor intensely heated 
by the passage of electricity for the purpose of 
illumination The carbon pencil operated in a 
barometno vacuum An illustration » given of 
Edison s carbon filament lamp of October 21 1879 
which embodies the main features of the modern 
filament lamp No mention is made however of 
the work of Sir Joseph Swan who developed between 
1878 and 1880 the parchmentised cotton thread 
filament and ultimately the squirted thread of cellulose 
which soon became the universal process No 
mention is made of John Hopkinson m connexion 
with the three wire system and we do not agree 
with the statement on p 34 that the use of 220 volt 
lampe is less economical than the use of no volt 
lamps as they are less efficient The savings effected 
in the mama by using the higher pressures have to 
be taken into account before a decision can be made 
The excellent work done by the Germans and 
Americans in developing the metal filament and gas 
filled lphps is well described The output of electnc 
lamps m the United States alone is 200 millions 
per annum and is rapidly increasing 

A somewhat curious pamphlet has been sent to 
w by its author Mr J H Goodchild of Muswell 
Hill (London Simplon Marshall and Co price is ) 

It bean the attractive title of Landscape and 
History but the history is that of the rocks which 
landscape painters are invited to portray Mr 
Goodchild behaves that the ordinary descriptions in 
geological text books fail to impress on the mind the 
continuity of the processes that go on within a rock 
mass and that make it at any moment what it is 
He appeals to the artist with his use of colour to 
Mp the untrained observer to appreciate what he_ 
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sees It seems to us that a good deal of description 
would be required to explain what the painter had 
striven to represent add that the current changes 
and the life history of the rocks would be much 
better understood after a few excursions with say 
the Geologists Association m the field Mr Good 
child s views on the origin of igneous rocks by 
segregative processes among the sediments that they 
appear to penetrate were recently stated in Nature 
(v )1 1 to p 389) but how would these processes be 
expressed by a painter even if he were gifted with 
the brain of Leonardo da Vinci and the palette of 
Tintoretto J The late Mr Brett was criticised by 
his fellow craftsmen because a geologist could always 
feel sure as to the rocks represented in his fine and 
vivid pictures of coast scenery Mr Goodchild 
probably remember* Brett but he looks farther for 
an artist of almost supernatural powers who shall 
enable us to visualise — to use a popular term — 
the water trickling within a headland of white chalk 
or the veins of sulphide ores rusting m confinement 
underground We think that we have grasped his 
meamng but the pamphlet even with the aid of 
its illustrations possibly does not do full justice to 
the views that he wishes to projpound 

Thf publication of Vol I No r of the Proceed 
mgs of the Cambridge Philosophical Society Bio 
logical Senes is in effect the first appearance of a new 
biological journal in which it is proposed to publish 
research work done at Cambridge in zoology botany 
and physiology This first number does not perhaps 
give an adequate idea of the standard of work of this 
kind which is being done m the University I abora 
tones as the papers are all of a rather slight character, 
and do not include any outstanding scientific dis 
coven es of first class importance Dr D Klein s 
account of the structure and life history of a new type 
of bchizogregarme parasitic on the larva of a fly is a 
piece of careful desenptive wntmg and is well ill us 
trated Two papers by Mr J T Saunders dealing with 
hydrogen ion concentration and the methods of it* 
determination with applications of these methods to 
the measurement of the carbon dioxide output of 
freshwater animals are useful additions to toe rapidly 
increasing literature on this modem method of bio 
chemical research and Mr F A Potts s paper on the 
structure and function of the liver of the ship worm 
(Teredo) is suggestive though not pretending to bo an 
account of a finished research on the subject There Is 
a short paper by Miss D Eyden on the vertical dutnbu 
tion of Dapknspulex and one by Messrs F T Brooks 
and W C Moore on the invasion of woody tissues by 
wound parasites both of which are valuable The 
number concludes wi^b a description of a fossil alga 
from the Middle Cambrian by Mr J Walton The 
journal which is issued by the University Press is 
well produced though many will find that the exces 
give length of the lme on the printed page causes the 
redder unnecessary discomfort 

For the benefit of private analysts and other* 
concerned Mr C B Saunders (National Institute of 
Agricultural Botany Cambridge) describes in detail 
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pubhebed by HM Stationery Office St ft* 
prepared m the hope that it may prove of interekt 
for holiday makers to those engaged m agriculture, 


the methods of seed analysis developed and used at 
the Official Seed Testing Station A critical account 
is given of the various methods of sample taking and 
tests for purity and germination the advantage or 
otherwise of each being indicated The various classes 
of plants as clovers grasses vegetables and cereals 
require different treatment m order to obtain the 
best results m germination tests questions of sub 
stratum moisture supply and temperature needing 
separate consideration for each class In some cases 
the methods adopted in other countries are described 
and the reasons given for varying the procedure at 
the English Official Station The paper is entirely 
practical in outlook all theoretical considerations 
being reserved for a future handbook on the theory 
and practice of seed testing for the use of seed 
analysts and agricultural students 

By the generosity of Mr S Berkeley Smith of 
Karachi the Cheltenham Public Museum has acquired 
on permanent loan one of the largest collections of 
Chinese porcelain in the provinces The collection 
has arrived in 122 packing cases weighing nearly 
5 tons and has now been arranged for exhibition 
It includes a splendid twelve fold lacquer screen 
Celadon and Fanville Rose enamels Mazann blue 
jars porcelain of the Rang Hsi period (1662 1722) 
a large and valuable set of plates and bowls of the 
Ming penod (1367 1640) Next we have examples of 
Imperial Yellow China the Peach Bloom type and 
so called Indian Porcelain The collection of 
Celadon ware dating back to the Sung Dynasty 
(960-1250) is specially important Mr Berkeley 
Smith has also sent to Cheltenham some sixty old 
Chinese pictures The arrangement in the Museum 
is well adapted to display this important collection 
on the acquisition of which Cheltenham by the 
generosity of the donor is to be warmly congratulated 

Thb Report of the Farthworks Committee of the 
Congress of Archaeological Societies in union with the 
Society of Antiquaries is a record of steady progress 
Happily reports of destruction are few and uiumport 
ant The value of the appointment of Mr O G S 
Crawford in connexion with the Ordnance Survey is 
shown in the identification of the sites of earthworks 
which have been lost sight of and in archaeological 
county surveys such as that which has been set on 
foot m Suney and m survey of Welsh Hill Forts 
inaugurated by the Board of Celtic Studies of the 
Umverwtv of Wales is fully recognised The import 
ance of such work is shown by the valuable discoveries 
made by Mr R Hart at Bletchingley by Mr Toma 
at Ciasbury Ring and by the honorary secretary 
and Mr G E Cruickshank along the course of the 
Wansdyke where there appear to be whole groupe of 
settlements hitherto unrecorded Even in a London 
suburb Mr B Barham has discovered extensive 
remains of an ancient dyke Full accounts of the 
other activities of the Committee m excavation and 
exploration are given in the Report 

A book of normals of meteorological elements for 
the British Isles Section IV has just been issued 
by tiie Meteorological Office Air Ministry and 
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to doctors and Invalids Average temperatures 
the highest and lowest which may be expected the 
average amount of ram fall and the number of days 
with rain together with the range of venation, are 
given for each month of the year for 30 selected 
places There are frequency tables showing for each 
month and for the year the normal number of days 
with hail thunder snow and ground frost Such 
health resorts as Bath Torquay Brighton and 
Eastbourne do not appear in tins book of normals, 
but naturally there must be some limit to the number 
of places dealt with An earlier book of normals. 
Section I contains many places omitted in the 
new publication but Section I was more for the 
statistician 

Notice is given that applications for the govern- 
ment grant for scientific investigations for the year 
1924 must be sent to the offices of the Royal Society, 
Burlington House W 1 (upon forms obtainable 
from the Clerk to the Government Grant Committee), 
by at latest January 1 next 

A superintendent of agriculture is required by 
the Department of Agriculture of the Sudan Govern 
ment Particulars of the appointment can be 
obtained from the Inspecting Engineer to the 
Egyptian and Sudan Governments Queen Anne s 
Chambers Westminster S W 1 Applications should 
be marked Superintendent of Agriculture 

A mycologist is required in connexion with the 
Ceylon Rubber Research Scheme Candidates should 
be honours graduates of a British university with 
at least one year s post graduate work in mycology 
or equivalent qualifications Further information 
and application forms may be obtained upon 
written request from the Assistant Private Secretary 
(Appointments) Colonial Office Whitehall S W 1 

Sir Jagadis Bosk director of the Boee Institute 
Calcutta will deliver a lecture at the Royal Society 
of Medicine on Assimilation and Circulation in 
Plants on Thursday December 6 at 5 30 pm 
It will be illustrated on the epidiascope and Sir 
Jagadis will exhibit his apparatus in operation The 
chair will be taken by the president of the Society, 
Sir William Hale White 

At the annual general meeting of the Cambridge 
Philosophical Society held on October 29 the follow* 
mg officers were elected for the session 1923-14 — 
President Mr C T Heycock Vice-Presidents 
Prof A C Seward Dr H Lamb Mr J Barcroft 
Treasurer Mr F A Potts Secretaries Prof 

H F Baker Mr F W Aston Mr J Gray Ntw 
Members of the Cornell Mr F P White, Mr B V 
Appleton Mr J B S Haldane 

The ninety eighth course of juvenile lectures At 
the Royal Institution to be delivered this CbristShs* 
by Sir William Bragg is entitled Concerning the 
Nature of Things and will deal with (1) the Atm#* 
of which thugs are made , (2) the nature of gA*M , 
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(3) the nature of liquids (4) (3) aad (6) the nature 
of crystals — (a) diamond (6) ice and snow (c) metals 
The first lecture will be given on Thursday 
December 27 and the succeeding ones on December 20 
1933 and January 135 and 8 1924 This will 
be the first course of lectures to be delivered at the 
Royal Institution by Sir William Bragg since his 
appointment by the Board of Managers of the Royal 
Institution m June last to be Fullenan professor of 
chemistry and director of the Laboratory and of the 
Daw Faraday Research Laboratory 

At a meeting of the I innean Society of New South 
Wales held on August 29 a proposal for the rescrva 
tion of all areas in New South Wales with altitude 
greater than 4000 ft was discussed and it was 
resolved that this Society desires to advocate the 
reservation from alienation and the more conservative 
administration of the Crown I ands of New South 
Wales on which grow the upland forests at the sources 
of the principal rivers for the following considerations 
(1) the quality and regularity of mer supply (2) the 
preservation of undergrowth and timber an 1 (3) the 
preservation of the fauna and flora of scientific value 
and that the terms of this resolution bo conveyed to 
the State Government for consideration 

Th? governing body of the Imperial C allege of 
Tropical Agriculture realising the need for the pro 
vision of scientific workers and technologists if the 
sug^r industry of the British Empire is tj be de 
vcloped and our dependence on foreign countries 
for our sugar supplies obviated is establ shing and 
equipping at St Augustine Trinidad a m lei sugar 
factory towards which the British Sugar Machinery 
Manufacturers are contributing plant to the value 
of 000 ol It is expected that the fictory will be 
completed next year and mcinivhile the governing 
body has appointed Mr F C I reeland to be 
professcr of sugar technology and Mr P L Turner 
to be his assistant and demonstrator Mr C L 
Withycombe and Mr E t Chcesmin have been 
appointed demonstrators in zoology and entomology 
and botany respectively 

A cold snap has recently occurred m many ports 
of Fnglai 1 and the Times of November ) states that 
the frost experienced on the previous morning was 
the sharpest recorded for many years in the e rly 
part of November In the screen the thermometer 
fell to 19 0 r at Leamington Andover and Shoebury 
less while on the grass the radiation thermometer 
registered n° at bhoeburyness At Rew the shiie 
temperature fell to 22 0 F which is said to be a 

record for the first ten days of November being 
»° lower than the previous record on November xo 
1921 At Greenwich Observatory the thermometer 
n the screen fell to 23° F and the radiation thcr 
nometer registered 14 0 T On November xo 1908 
be thermometer in the screen rcgisterel 22 F 
vhich is the lowest temperature at Greenwich for 
be first ten days of November since 1841 a period 
if 82 years while on the grass the radiation tempera 
nre was 9 0 F which is the lowest radiation 
temperature at any time in November since 185b 
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when the thermometer registered 8 3 0 F on 
November 30 

The Optical Society of America held its eighth 
annual meeting at Cleveland Ohio on October 23 
26 and 27 the business being conducted in the 
physics budding of the Case School of Applied 
Science The meetings for the reading of papers 
were open to non members and abstracts of all 
papers to be read were available befoe the meetings 
Tw nty eight papers were read mclu I mg one on the 
jptical problems of in Art Museum by Mr F A 
Whiting director of the Cleveland Museum Prof 
Michelson gave a paper on the limit of accuracy in 
optical measurement ind Prof Nichols one on the 
spectra of incandescent oxides Seven of the papers 
dealt with geometrical and general optics eight with 
vision colorimetry an 1 photometiy and the rest 
with the optics of ustruments and with miscolla 
nec is optics They originated from the Bureau of 
St in lards the Eastman Research Laboratory the 
Ktse ir h I a borate ry of Bausch and Lomb the Nela 
Keseirch Labor it ary the Munsell Research I abora 
tory the Ktscarch I aboratoncs of the American 
telephone ant Telegraph Co and the Western 
Electnc Co from hr uikland Arsenal and frim the 
1 ib intones of many >f the Amen an universities 
anl technical schiols Amcnci is evidently alivo 
t tht 1 c ssitj f >r r search in optics 

I articulars of a \ery complete senes of adjustable 
resistances of the type consisting of a tube or in 
some cases of a block if rectangular section wound 
with a single layer of bare wire over which a sliding 
contact moves ire coitimel in a new catalogue 
from the 7 emth Manufactunng Co (Vilhers Road 
Willesden Green) The range of these has been 
extendel to cover a variety of requirements from 
compact laboratory resist inces to largo switchboard 
app iratus Several improvements in design have been 
mide notally in the wiy in which the tubes are 
gnppcd in their holders and in the clamping on the 
bro id met il rings at the ends which form the 
terminals and zero contacts The resistances can 
be connected up in 1 variety of ways and can be 
woun 1 non inductively wht n require 1 In some 
cases also it is fount convenient to provide them 
with windings of increasing cross section by which 
method some saving 111 space and material can be 
ol tamed as the section of the co iductor can be made 
to increase approximately at the same rate as the 
current when the slider is moved to diminish the 
resistance in circuit 

Messrs W ani O Ioyif Lrn 121 Ohanng 
t ross Road W C 2 have just sent us a copy of the 
catalogue of thur departmei t No 18 of 369 second 
band books on alchemy magic art curiosities utopias 
natural sciences mining architecture mechanics and 
their bibliography and literary hiotory It will repay 
perusal A welcome and unu'uil feature is the 
inclusion of an index of proper names 

Among the announcements of the Oxford Uni 
versity Press Is a new edition of English Industries 
in the Middle Ages by L F Salzman in which 
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will be included much fresh material and many 
illustrations reproduced from medieval originals 
The work will treat of mining quarrying building 
metal working pottery clothmaking leather work 
tng fishing brewing and the control of industry 

The latest catalogue (No 228) of Messrs W 
Heffer and Sons Ltd Cambridge is an important 
one It contains upwards of 1300 titles of second 
hand works classified under the following headings 
scientific periodicals and transactions of scientific 
societies standard scientific books standard sets 
and periodicals m English historical and general 
literature foreign literature oriental literature and 
journals and addendum 

The new announcement list of Messrs Longmans 
and Co gives particulars of the three following 
books which should be of interest to engineers 

Reinforced Concrete Design by G P Manning 
in which the subject matter is treated from the 
point of view of the engineer designer It will 
include the theory and practice of design as generally 
admitted and employed it the present day Applied 
Elasticitv by Dr J Prescott written to fill a gap 


which has existed between the two extremes of 
English text books on elasticity Strict math* 
matical methods are used wherever these are not 
too cumbersome and approximate methods are need 
to simplify the cumbersome methods and The 
Principles of Irrigation Engineering with special 
reference to South Africa by F E Kanthack 
Messrs Fdward Arnold and Co announce the 
early publication of Outlines of Palaeontology by 
Prof H H Swinnerton of the University College 
Nottingham in which palaeontology w dealt with as a 
definite branch of science and not as an adjunct to 
stratigraphical geology or as a nitre division of 
zoology The method of treatment adopted arises 
from the difficulty felt by students of geology and 
zoology and by others interested in the problems of 
animal life and evolution m past ages m being able to 
visualise all the salient characters for which a number 
of generic or specific names stand sufficiently clearly 
and completely for the purpose of making mental 
comparisons This fact has been borne in mind by 
the author and consequently most problems are dia 
cussed in terms of organs and structures rather than 
of organisms and species 


Our Astronomical Column. 


Two Comi ts — A telegram from the Cape announces 
that Comet Doubngo Bernard has been observed 
there and that the following orl it has been deduced 
T I)2J Nov 1770 
<0 254 32 
» 2 7 3<> 

» ”4 17 
1 g ? 1 8976 

The comet will return north e irly next year and may 
possibly be visible with large instruments in February 
and March It travdle 1 to nearly 70 S Decl 

Herr Ueinmuth issist mt to l rof Max Wolf 
at Komgstuhl Heidelberg detected a cometary 
object on October 31 at 8 44 5 local M T in 
R A ii> 15 a" N Decl 22 31 Daily motion is 
prob ibly 32*°° north 28 1 ut as the discovery was 
made photographically the motion may possibly have 
been in the reverse direction fhe photographic 
magnitude is given as 13 o The discovery was made 
in the course of the minor pi met work that is regularly 
earned on at Komgstuhl 

Polsriiifs of Si nspots — Much interest was 
caused at the meeting of the Royal Astronomical 
Society on November 9 bv the reading of notes by 
Prof Hale and Mr Fllerman announcing that the 
Mt Wilson observations confirmed the reversal of 
the polanty law for the constituent spots of double 
groups m the sunspots of the new sunspot cycle 
Ihe evi lence now suggests that the law persists 
throughout one ix year cycle and is reversed for the 
following one 

Prof Newall pointed out that this means the 
substitution of a 22 year c>clo for solar changes 
instead of the previously accepted 11 year cycle 
He noted that tno discovery increased the difficulty 
in obtaining a mechanical explanation of sunspot 
phenomena since the magnetic polarities depend on 
the directions of the vortex motions round the spots 

The Fireball of November 3— This object was 
observed at 6 53 ni at Bristol Bodmin (Cornwall) 
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and other places though very few observations of a 
satisfactory kind have come to hand Mr W F 
Denning writes that the real path of the object was 
directed from north to south the beginning of the 
luminous course of the meteor being over the region 
of Torquay and the end over the English Channel 
about 64 miles b S E of Start Point The radiant 
point was at l6o°+j9° near p Ursa? Majons from 
which point 1 bright meteor was ilso seen on 
October 14 last This shower appears to be con 
tmuous during the last three months of the year 
In any case it has been repeatedly observed from 
the second week of October up to the last week in 
December 

In the spnng months of March and Apnl the same 
radiant in Ursa Major is manifested with great 
distinctness This long continuance or frequent 
repetition in meteoric radiation deserves further 
investigation 


Sunspois and Changes in Soiar Radiation — 
Prof Abbot s announcement of the short period 
changes in solar radiation was made several years ago 
He examines (Proc Nat Acad Sci USA Ctot 
1923) how far a connexion can be traced between 
visible changes on the solar disc and the radiation 
changes His results are as follows 

1 The appearance of sunspots is accompanied by 
high radiation presumably owing to the uprush of 
hotter matter from the interior 

2 Lower radiation generally occurs just after the 
central transit of spots 


3 Generally a disturbed solar surface means high 
radiation a quiescent surface low radiation 

With regard to (2) he refers to Guthxuck s observe 
tions of the brightness of Saturn The fluctuations 
could be made to accord with the variations of 
radiation on the supposition that the radiation 10 
different in different directions a tune correction 
being necessary for the difference of longitude of the 
earth and Saturn It is suggested that above sun 
spots there are veiling rays analogous to the coronal 
rays which cause absorption of radiation 
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Research Items. 


The Shrunken Heads of the Jibaros — I u 
Blood Revenge War and Victory roasts of the 
jibaro Indians of Eastern Ecuador by Rafael 
Rarsten which has been issued as Bulletin 79 of the 
Bureau of American Ethnology a section deals with 
the methods of preparation of and beliefs attaching 
to the shrunken heads which form the war trophies 
of these tribes Much attention was attracted to 
this subject by Sir John Bland Sutton s lecturo 
before the Royal Society of Medicine m November 
last (see the Lancet November 11 1922 p 00 3 
Bnt M d J November ir 1922 p 932) These 
heads which have been made familiar by a number 
of specimens in our museums are usually about the 
size of an orange the skin with the hair ittached 
having been stripped from the sknll by an incision 
at the back Three strands of twisted red painted 
cotton hang from the lips, and the whole held is 
dyed with charcoal The hair which is hel 1 to be 
the seat of the soul is the most essential part of the 
trophy The head is regarded as charged with 
supernatural power and is never that of an enemy 
belonging to the same tribe as that of the slayer 
with whom blood relationship might be claimed as 
the process of reduction is a deadly insult to the 
wholt tnbe hach stage of the process lias its 
appropriate ritual The reduction is begun by the 
use of three stones heated in a fire this being obviously 
ceremonial as the actual reduction is afterwards 
effected by the use of hot sand intro luccd through 
the opening of the neck Heads of certun animals 
such as the sloth and the jaguar aie prepared by the 
same method and with identical ceremonial because 
at one time all animals were men who fought imong 
themselves and took one another s he ids as trophies 

PoiANrsiAN rYPFS — In vol xxu No 2 of the 
oumal of the Polynesian Society Ur Louis R 
ulhvan discusses some of the anthropometric dati 
obtained m the Pacific by th" Bayard Dominick 
Expedition of the Bemicc Pauahi Bishop Museum 
of Honolulu and the American Museum of N itural 
History Trom material collected in Samoa Tonga 
the Marquesas and Hawaii Dr Sullivan h is isolated 
two types which he calls tentatively Polynesian and 
Indonesian The charactenstics of the Polynesun 
type are light brown skin colour wavy hail me hum 
development of beard and body hair lips of average 
thickness moderately long head (cephilic in kx 
77 7 s ) high face high but broad nose an 1 till 
stature of the Indonesian type medium to dirk 
brown skin wavy hail scant beard an 1 bod> hair 
thick lips short heads (ccph die index 81 82) #t iturc 
shorter than the Polynesian very low broad face 
and verj low broad nose This hitherto unsuspected 
Indonesian element Dr Sullivan thinks explains 
the often expressed opinion that the Polynesian and 
Indonesian are closely related types When the 
Indonesian traits are removed the Polynesian 
apjiears to be strikingly Cauc isoid and the available 
data seem to indicate a type intermediate between 
Caucasian and Mongol On the other hand the 
Indonesian type seems to be a somewhat doubtful 
Mongoloid diverging toward the Negrito This type 
is most important as an element of the population 
in Tonga and the North Western Marquesas In 
addition there is a Melanesian element m the south 
J ve * t of Polynesia — in Tonga New Zealand 
■nd Easter Island but Dr Sullivan is of the opinion 
“>at Melanesian influence has been slightly ex 
aggerated The group exhibiting a high degree of 
orachycephaly (cranial index frequently 90 and 
over) occurring notably in Tonga Samoa Tahiti 
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and to a lesser degree m the Marquesas to which 
Prof Elliot Smith has referred as Proto Arm e no id, 
he regards as Polynesian with an artificially deformed 
head 

Thf Unknow abi e — It m rather cunous to reflect 
on the completely different aspect which Spencers 
theory assumes to us to day by reason of the change 
which has come over our mathematical and physical 
conceptions Spencer thought of positive science as 
a realm of clear and transparent light surrounded 
by 1 murky realm of metaphysical darkness and he 
expressed this firmly held conviction by describing 
the outer darkness as the unknowable To raathe 
maticians and physicists to day it is on the contrary 
these outer limits this beyond of the world of sense- 
perception of which they feel most confident that 
they possess sure and precise knowledge The 
electron theory and the principle of relativity which 
concern fundamental concepts seem to us more 
secure scientifically than the sense perceived objects 
of practical life It is those which have sunk back 
into the mystery of the unknowable This is not 
however the line of Mr bantayana s thought expressed 
in his Herbert Spencer lecture The Unknowable 
delivered it Oxford on October 24 and now published 
(Clarendon ITess) bor him Spencers unknow ible is 
1 doctnne of substance and he thinks that when the 
self contradictoriness of Spencer s statement is cor 
rected it can be brought mto line as a sound Spinozistic 
conception C tiling substance unknow iblc he 

says is like calling a drum inaudible for the 
slirewd reason that what >ou hear is the sound and 
not the drum It is a pliy on words and little 
better than a pun 

Mmabolism in Diarftls — A vast mass of data 
relating to the metabolism of diabetics his been 
accumulated since 1908 by Dr h P Joslin of Boston 
working m associ ition with Dr b G Benedict of the 
Nutrition Liboratory and these are analysed and 
discussed in Publu ation 323 of the Carnegie Institution 
of Wishmgton In ail 113 patients have lieen 
ex umned in greater and less detail partly in the 
period when the { rcvalent treatment w is overfeeding 
with a low carbohy Irate and high protem fat diet 
ind partly since the introduction of fasting and under 
nutrition as the gencrat regime in 1914 The figures 
provide a great quantity of accurate measurements 
which will be ex iminod with profit by those interested 
in the subjects 

Frstci or Manc ANLsr on Plant Growth — 
Certain elements that occur only in very small 
amounts in plant tissues would appear to play some 
definite pirt in the economy of the plant J S 
McHirguo(/ urn A^nr Research xxiv pp * , 8i 794) 
has mvestigited the effect of manganese sulphate 
on the growth of plants m water cultures with 
specially purified nutrient salts and his results 
indicate that at least fvr the plints tested a very 
small quantity of manganese is essential to produce 
normal growth Such plants as radish soy bean 
cow pea field pe 1 and maue do not contain sufficient 
manganese for growth to maturity though some have 
sufficient to maintain a normal development for the 
first few weeks In the latter case experiments 
earned on for too short a time fail to reveal the 
essential nature of manganese T he lack of manganese 
affects the production of dry matter and bnngs about 
an etiolated condition of the young leaves and buds 
suggesting that the element has a function in photo 
synthesis and in chlorophyll formation Expen 
ments earned on m soil snowed tliat manganese 
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sulphate applied to acid sod caused a decrease in 
crop whereas if calcium carbonate was applied in 
addition to neutralise the acidity increased yields 
were obtained Soluble salts of manganese in acid 
sods may therefore be one of the causes of toxicity 
in such soils as exhibit toxic effects an excess of 
manginese sulphate rendering a soil more or less 
sterile with respect to the growth of plants 

Sxi ver leaf Disfasf — The fourth of the senes of 
papers on this subject by Mr F T Brooks and his 
co workers appears in the Journal of Pomology Vol 
111 No 3 September With financial aid from the 
Ministry of Agnculture these important mvestiga 
tions arc extending in scope and besides experiments 
at Cambndge and at the John Innes Horticultural 
Institution Merton work has been done upon orchard 
trees at the East MallingFruit Research Station and 
at Heston Middlesex The parasitic fungus Stereum 
purpureum is responsible for the typical silver leaf 
disease and in this fourth report Brooks and H H 
Storey criticise Bintner s recent attempt to distin 
guish a false silver leaf disease due to other 
physiological causes whde pointing out that the 
sdvery appearance due usually to the optical effects 
produced by an air gap between leaf epidermis and 
mesophyll mav frequently arise from accidental dis 
turbances quite unconnected with the entry of 
Stereum purpureum The experiments now recorded 
show that tne fungus readily infects the living wood 
at any exposed surface penetrating such tissues more 
readily than shoots previously killed in the autoclave 
in which it seems to be less active than many sapro 
phytic moulds A very interesting description is 
given of the conditions found m Pcrshore plums which 
had been infected by the dise ise and then * grew out 
of it On examination the dead fungus patches 
could be seen in the wood sharply delimited from the 
healthy tissues bv a band of gum exert ted from the 
tissues The iccumulation of these gum like sub 
stances both in dis» ased tissues and at the surface of 
a healthy wound are obviously profitable subjects for 
further study Brooks and Storey record many 
observations on natural wound protection in fruit 
trees and upon the usual dressings applied to protect 
such wounds in their experience g is tar has been 
the most valuable dressing Stockholm tar proving 
very disappointing as a means of protecting wounds 
against fungal attack 

Oisslciing a Dfvonian Fish — A palaeontologist 
of our acquaintance is wont to dream of finding a 
palaeozoic fossil with all its soft parts so beautifully 
preserved that he can dissect them Our friend will 
be envious when he reads in the annual report of the 
Field Museum of Natural History (Chicago 1923) how 
Dr Enk Stensio the new head of the Palaeontological 
Department of the Swedish State Museum spent ten 
days at Chicago dissecting the head of a Devonian 
fish Macropetalichthys This specimen it is said 
allowed Dr Stensio to obtain an exact knowledge of 
the shape of the brain and details of the nervous and 
circulatory system of the head These facts might 
possibly have been inferred from the petrified skeletal 
tissues but the report says precisely The pro 
servation of these soft parts was so perfect that they 
could be studied almost as well as if it were a fresh 
specimen The specimen has been mounted for 
museum exhibition in such a way as to make a 
complete whole with all the dissected parts visible 
and with every portion removable for close study 
Zoologists wall await with interest the publication of 
Dr Stensio s memoir 

Free Radicles — J B Con ant and A W Sloan 
have recently published a preliminary paper on the 
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formation of free radicles (J Amer Chem Soc vol 
45 p 2466) The reduction of tnphenyl pyrylmm 
chloride with vanadous chloride yields a reddish 
substance which is insoluble in water and behaves 
as a free radicle The same reducing agent reduces 
tnphenylcarbmol in concentrated hydrochloric or 
sulphuric acid solution to free tnphenylmethyl 

Cfllui ose Derivatives — The technology of cellu 
lose derivatives is discussed in an article m the 
Chemical Trade Journal for October 19 which is 
marnlv devoted to the newer ethers and esters The 
preparation of cellulose butyrates is receiving atten 
non because by introducing more complex acid 
radicals it is hoped to prepare esters with useful 
solubility properties The interest in the cellulose 
ethers has directed attention to improvements in the 
manufacture of diethyl sulphate these being discussed 
in the article The properties of the various esters 
and ethers are given 

Prfstrvahon or Wood — The Chemical Trade 
Journal for Oct 5 contains an article on wood pre 
servatives The irt of wood preservation dates back 
from very early times it was practised by the 
F gyptians who used intiseptic oils for the purpose 
Burnett in 1838 introduced the use of zinc cnlonde 
Wolman in 1906 pitented the use of certain fluorides 
in conjunction with other salts and from this date 
hundreds of patents on the subject h ive been taken out 
In recent times the creosoting process has been intro 
duced but it confers odour and inflammability on the 
timber The methods of impregnation are discussed 
in the article and the results obtained from the uses of 
various salts are described A note is also added on the 
preservation of wood pulp 

Macnmic Diciination at Kkw — A careful 
detailed study by Dr C Chree of the Absolute daily 
range of magnetic declination at Kew Ohservitory 
Richmond 1858 to 1900 has just been published 
in the Geophysical Memoirs (vol m No 22) of the 
Meteorological Office The annual variation of the 
daily range is examined by subdividing tile year into 
73 fi\e day periods for each group of five days the 
42 year mean daily range is given also the largest and 
least values smoothed means are given also for 
years of bunspot maximum and minimum The 
ranges are of course distinctly less in minimum than 
in makunum sunspot years The daily range under 
goes a double oscillation in the course of a year with 
maxima at the equinoxes and minima near the solstices 
Again Wolf s line ir relation R -a +6S connecting 
the range R with the sunspot number S is examined 
a and b are found to vary quite considerably both 
throughout the year and from one year to another 
The determination of a and b does not in itself give 
a measure of the degree of correlation between R ana S 
and this question is separately mvesti gated The 
mean correlation coefficient for the whole penod is 
o 86 but in the mean of the winters it is only o 53 
while there are conspicuous variations in the results 
for the four groups of years each roughly comprising 
one sunspot penod into which the whole senes is 
divided Interesting frequency tables are also given 
(a) showing the distnbution of ranges of different 
sizes in each individual vear for the said four groups 
of years for sunspot maximum and minimum yean 
and for each month of the year and (b) showing the 
distnbution of the hour of daily maximum and 
minimum decimation for similar groups of the data 
The paper contains a large amount of important 
though technical information the results would be 
more readily comprehended if they had been indicated 
by graphs based on the numerous tables 



NoVBttMtR ( 7 , 19*3] 


NATURE 


74i 


Palaeontologists at Vienna 


1 'HF Palsontologuche Geaellschaft is an inter 
national society of palaeontologists with 
members belonging to several European nations 
to Great Britain and to the United States An 
annual meeting was to have been held in London 
and Oxford during August 1914 but on account of 
the War and its effects it was impossible until the 
present vear to hold a meeting outside Germiny 
Lven now the difficulties were only overcome by the 
aid of the Austrian Government and the generosity 
of many notable Viennese who made a meeting in 
their capital possible for their impoverished colleagues 
fiius it was that on September 24 September 29 
a most successful gathering of 53 members ind 
90 interested persons took place in the University 
of Vienna under the presidency of Prof Othemo 
Abel 

The non Austrian members included Prof Wiman 
of Uppsala Professors Van Bemmelen ind Versluys 
from Holland Baron Tejervary of Buda Pest Prof 
Pompeckj of Berlin with 36 German colleagues 
l)r t A Bather of the British Museum and re 
presentatives of Czechoslovakia and Jugoslavia 
The congress was honoured in hieing its session 
opened in the r estival Hall of the University by the 
1 resident of the Austrian Republic Dr Hainist h 
supported by his Vice chancellor Dr 1 I rank Dr 
M lurus representing the Minister of f ducation an 1 
the Hector of the University Prof C Diener The 
large gathering bstened to an address bv Prof 
fompeckj on The Beginnings of Life which in 
lus opinion took place On the land and not in the 
sea Here may be mentioned the dinner in the 
11 ithaus also attended by the President of tin Rc 
public when speeches of welcome were ma le by the 
president of the society and the Deputy May or 
J he honour of returning thinks on behalf of the 
foreigners was allotted to Dr Bather who dwelt on 
the power of scientific intercourse to unite the nations 
and showed how the advance of science an 1 natal ly 
of palaeontology was retarded by the vex itious 
barriers still erected by politicians 
The purely scientific progrimme included the 
following papers Baron 1 ejervAry The origin of 
the prsc hallux and the Cheiropterygium theory in 
the light of palaeobiological research C Wiman 
on some flying Saunans b A Bather Cothumo 
cyst is a study in habits and evolution also Stcph ino 
ennus a study of convergence R Richter 
Convergence among Trilobites H Schmidt "lhc 
development of the Ammonoidea in the Carbom 
ferous P Kessler Nautilids with incomplete 
septa which led to a discussion on their mole of 
life R Kubarth Researches on recent and fossil 


conifer woods O Abel The first find of a Tetrapod 
track in the Alpine Irias The chief interest of the 
meeting however centred in the so called Drachen 
hdhle at Mixnitz on the Mur in Steiermark In this 
civern 1000 metres above the sea there has been 
found a remarkable senes of cave bears m all stages 
of skeletal growth as well as the remains of smaller 
mammals issoented with them These have been 
studied bv Prof Abel and his assistants K b hrenberg 

0 Antomus A Bachofen Echt and others These 
all desenbed their particular researches and Prof 
Abel in 1 public lecture drew a vivid picture of the 
animal life of the Dragon s Cave 

Opportunity was given to the members to visit 
Schjnbrunn when the menagene still contains a 
fine representation of wild Bovidae and the Geological 
ind Miner dogical gallenes of the Is itural History 
Museum An afternoon was devoted to an excursion 
to the Palltrstem in the Wiener Wald where the 
Foccne flysch preserves most cunous markings for 
the most p irt of annelid origin At the close of the 
meeting 70 members visited the Mixmtz cave and 
after spending four hours in the study of its mystenes 
were refreshei by a delightful supper and entranced 
by Sty nan folk songs sung l>v a choir of local ladies 

1 lfteen manage 1 on the following d vy to ascend the 
Sonnwendstem near Semmenng under the guidance 
of Prof Kober 

Ihe following have been elected officers for the 
ensuing yeir President O Abel (Vienna) Vice 
Presidents O Jacket (Greifswald) and E Stromer 
(Munich) Secret mes O Antomus (Vienna) R 
Richter (lruikfortl Ireisurer P G Krause 
(Berlin) "Jew members of Council arc 1 A Bather 
(lomion) ind W Janensth (Berlin) 

The warmest thinks of all who enjoyed this 
inspiriting gathering are duo to Prof Abel who 
with his < olleagues Dr K Mucnberg and Dr O 
Antomus saw to all the arrangements Nor should 
there be forgotten the fine reconstruction of the 
mammoth made under their direition bv the artist 
1 ranz Roubal or the members badge based thereon 
by Prof K Marschall The enkel Bier abend 
where some foui d a more intimate hospitality in 
Dr an l Mrs Abel s home was a characteristic and 
delightful feature But it is more fitting to end 
with mention of Prof Abel s Palaeobiologischer 
lehrippirat where he has accumulated a most 
interesting series of fossils illustrating what one may 
term their natural history Nowhere else have wc 
seen this idea so consistently earned out Tlus 
room like the meeting as a whole was a constant 
reminder that neither fossils nor thise who study 
them nee 1 be dull and lifeless creatures 


Deterioration of Structures in the Sea 1 


THF investigations on the detenor ilion of struc 
1 tures of metal concrete and timber exposed 
to the action of sea water which are being ramed 
out under the direction of a committee of the In 
stitution of Civil Engineers have already formed 
the subject of two intenm reports (see Nature 
October 21 1920 p 233 and December 30 1922 
p 878) The third report which has just been 
issued records progress along several very different 
lines of research although since the phenomena 
with which they are concerned are slow in developing 


* IJe De<*rior»Uon of Stratum In Soa W«t«r Third (Interim) Repoi t 

oltho Committee of the IntOtatloo of Civil Im*i ieer« Ed ted by P M 
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conclusive results irt not to be looked for m a short 
space of time 

That part of the work of the committee which 
deils with the corrosion of metals is the subject of 
several sections of the report A full account is 
given of the arrangements devised for exposing test 
bars of various types of iron and steel to the action 
of the sea The bars prepared under the super 
vision of Sir Rohert Hadfield and Dr J N Friend 
have been despatched to Plymouth Halifax Colombo 
and Auckland and reports are given from the 
engineers in charge at these places describing the 
methods used for fixmg them m position Groups 
of bars are to be exposed for five ten and fifteen 
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years respectively after which they will be returned 
for examination and weighing 
Meanwhile laboratory work on the same subject 
is being continued and the present report includes 
a short but important communication from Dr 
Tnend on the influence of strain on the corrodibility 
of iron and steel which is of more than merely 
technical interest It has long been known that 
iron after being subjected to strain is pirticularly 
liable to corrosion but little exact investigation has 
been done on the subject Dr I'd end has earned 
out a senes of expenmei ts on sections cut from 
bars that had been broken m the tensile tests earned 
out for the committee These hars represented 
seven kinds of wrought iron and steel the chemical 
and physical properties of which had been exactly 
determined as well as the degree of strain as measured 
by the amount of elongition at the points at which 
the sections were cut Hie specimens isolated on 
jparafiin blocks to prevent any galvanic action were 
exposed for a whole sear to alternate wetting and 
drying by tap water in a siphon tank and the amount 
of corrosion determined by weighing The result 
was briefly to show no difference in corrosion 
between straine 1 and unstrained sections except 
in the case of a nickel steel (36 per cent hi) and less 
clearly in a chromium steel (13 per tent Cr) Both 
these steels and especially the latter were very 
resistant to corrosion but the percentage difference 
between strained and unstrained portions is described 
as extraordinarily great resembling m magnitude 
that observed when struned metals are subjected 
to acid attack Dr I nend is careful to point out 
that the uniform rates of corrosion in the other irons 
and steels are not to be taken as contradicting 
practic il experience In the tests electrolytic action 
was carefully exclu led but in pr ictice strained and 
unstrained portions of the metal would be in con 
trnuous contact and the difference of potential so 
produced might well account for the localised and 
severe corrosion often observed 

A very different held of work is that concerned 
with the destruction of timber by animal pests of 
which the most important are the various lands of 
shipworms commonly referred to as Teredo 
Prof George Barger reports on experiments in tre U 
mg wood with various preservatives Th« test 
pieces after impregnation with the poisonous solu 
tions were baited by attaching a veneer of un 
treated wood and were exposed to attack by Tore lo 
at Lowestoft Ihe most remarkable results were 
obtained with an arsenic compound phcnarsa/ine 
known in poison gas warfare under the names D M 


and Adam site In 1 per cent alcoholic solution 
this compound entirely prevented the Teredos from 
penetrating the test blocks although they were 
numerous in the veneer even m a dilution of o 1 
per cent the protection was all but complete 

Mr C R Hanngton earned out at the Laboratory 
of the Marine Biological Association at Plymouth 
some very interesting experiments on the larval 
development of Teredo The free swimming larvae 
were kept alive for a fortnight but attempts to find a 
suitable food for them failed and although they 
were attracted to and settled on shavings of wood 
it was not possible to observe their boring An 
important and novel result was the discovery of the 
manner in which they are attracted to the wood 
It was found that alcohol and ether extract from 
wood a substance which has a strong chemotropic 
action on the larvae Photographs and diagrams are 
given to show how the larve congregate round a 
small particle of the extract when it is placed in the 
dish in which they are swimming Experiments were 
then made with solutions of various pure substances 
in capillary glass tubes closed at one en 1 and placed 
in sea water containing the larve Of the substances 
tested in this way malic acid was the only one 
showmg a very pronounced attraction Whether 
this is actually the attrartivc substance occurring 
in wood however has n »t >ct been ascertained 

It is to be noted that neither Prof Barger nor 
Mr Hsnngton mentions bv name the species of 
Teredo use 1 in their experiments an 1 the possi 
bility that the I owestoft Teredo may be iifferent 
from that found at Plymouth is not even referred 
to Yet the zoological no less than the physical 
or chemical lata of the experiments deserve to be 
determined with ill possible precision Closely allied 
species of animals often differ widely in their physio 
logical reactions One min s meat is another man 8 
poison and although no species of Teredo is likely 
to grow fat on phenarsazme it cannot be assumed 
witho it trial that a poison efficient at I owestoft 
would be e jually so at Colombo or even at Ply 
mouth 

A contribution of a very different type is a Report 
on Bonng Organisms in various Waters by Mr 
J F Cunringhom of Sydney It contains a sene* 
of statements of the most tmazing kind regarding 
the natural history of Teredo As an example we 
may quote the assertion that full grown worms 
will leave a piece of timber and enter another 
It is a great pity that the committee should have 
thought lit to include a report of thitf character in 
an official publication 


Invention and Research in 

AT ANY w irkers in applied science have an in 
-L’J- terest in patents and patent law and to such 
the remarks made by Sir John Dewrance in his 
presidential address to the Institution of Mechanical 
Engineers on October 19 will be of value Patents 
ana research have occupied a good deal of the pre 
sident s working life md consequently they were 
dealt with very comprehensively in his address 
Some of the large engineering concerns of to day 
were started to work patented inventions but if we 
look back it is difficult to find very many of these 
inventions that became the standard productions of 
the industry when the monopoly expired It has 
become increasingly difficult to invent anything that 
has not been foreshadowed in some previous pubbea 
tion Patents have gradually become of less un 
portance in mechanical engineering 
Sir John Dewrance has taken out 114 patents 
NO 2820 VOL 1 1 2 ] 
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when a definite object n desired the practice of his 
firm has b®en to search its own records to see what 
has been done before the Patent Office records are 
then consulted Various methods are then evolved 
and discussed some of these get no further whilst 
others are made tned altered and improved and 
the result is exactly what has been felt ought to have 
been done without all the trouble taken If the 
article finds a ready sale an infringer may adopt the 
converse process by searching the Patent Office and 
other records and producing what is called a mosaic 
anticipation — one detail is shown in one patent 
another in a second and so on It has always seemed 
to Sir John to be unfair that documents should be 
evidence of anticipation evidence should be of prior 
use and the extent of that use should be sufficient 
to prevent fraudulent evidence being accepted The 
object of a patent specification is that the industry 
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may be informed exactly fadw to carry out the m 
veatmn after the monopoly has expired If the 
induatry carry out the invention as described there- 
i> ample evidence of use but in the large proportion 
of ca ws the public do not wish to avail themselves 
of the privilege Cases are known of specifications 

a quoted forty years after being filed durmg 
period there had been no use in accordance 
with the specification If the industry has not exer 
cued the privilege of use and the subsequent inventor 
has eliminated the defects that prevented the previous 
patent from coming into use surelv he has good 
ground for that he has produced a new 

manner of manufitturc 

No less than *0172 patents were sealed in 1907 Of 
these 677 were paid up for the sixteenth year in 192 1 
te 42 per cent Of these 677 patent, excluding 
ordnance less -than 100 related to mechanical engineer 
mg When we realise tliatonly one mechanical patent 
in 10 000 is worth exploiting and the industry has to 
bear the cost in brain power fees etc it seems 
probable that it would be cheaper for the industry to 
associate to test designs such as is now being done 
for research standardisation and the other associate 1 


activities 

The chief difference between research an 1 invention 
is that when conducted by an association of the 
industry the results belong to the industry but the 
rights of a patented invention belong temporarily t> 
the patentee The mind of an inventor is liable to 
exhibit a preference for those designs which may 
become subject matter for a patent The mm 1 if 
the research worker should be quite free from such 


restraint the only object being the best possible result 
suitable for general adoption and in some cases, 
standardisation It is remarkable that when fixing 
standards it is seldom if ever the British b ngmeermg 
Standards Committee has wished to adopt an appli 
ance that has been the subject of a patent The 
activities of research associations learned societies 
technical colleges and the British T ngmeermg 
Standards Association will undoubtedly increase and 
perform a great miny of the duties thit in the past 
were performed by patentees 

Sir John gave an account of the various bodies 
which are promoting research and said th it it would 
take too long to give a complete list of the researches 
in progress —researches that no single firm could 
carry out wisely or successfully Such researches can 
be undertaken only by associations which those 
interested ought to assist in every way possible for 
the benefit if the industry is a whole Every one 
who uses knowledge successfully ought to do some 
thing to obtain further new knowledge Sir John 
lesired to impress upon his audience the increasing 
confidence ana hope that in the future research wifi 
help us to Burmount mr hfficulties It is of import 
ancc that all research workers should realise that by 
tom work they must justify and increase this 
confidence The nation is watching the result and 
entus are not wanting — some are usef il and some 
take a narrow view VVc have now opportunities 
that we never had before and with British deter 
ruination we can confidently expect great develop 
ments in the future far exceeding those that have 
bee 1 accomplished in the p 1st 


The New Chemistry 1 

Dr F T Armstrono b RS 


I T can be argued that we have just entered on a 
new stage in chemical investigation Labours 
m the main of an analytic type have enabled the 
exact structure of all but a very few substances to 
be established the results have been confirmed l y 
synthetic operations and most compounds have been 
built up step by step from their elements Whilst 
physicists of the modem school by 1 series of most 
brilliant researches have learnt m ich about the 
nature of the atom the chemist is now concerned 
with the behaviour of the molecule Ihis has 
entailed the recognition that he has not only to deal 
with crystals and relatively simple molecules in 
solution but also to consider actions taking place at 
the surface of colloid aggregates As it is probable 
that the bulk of the reactions in the plant and animal 
cell are of this nature their importance will be at 
once conceded further it must be realised th it 
there is evidence that molecules in solution have a 
definite space orientation at such colloid surfaces 
and indeed according to the work of Hardy at 
surfaces in general , , , 

According to the accepted space lattice theory of 
matter there is a definite attraction causing adhesion 
between each layer of molecules and consequently 
at a surface say of a piece of glass there are un 
satisfied forces or valencies At first when a drop 
of a lubricant is placed on such a surface nothing 
happens but when two surfaces of glass are moved 
over one another the molecules of the lubricant 
become arranged according to a definite pattern 
The chemist to day in seeking to explain chemical 
action has to realise that this takes place m many 
instances between aggregates of molecules and at 
the surface of such aggregates and not between 
1 STOOP* of u oddreo voted to the Sooth Wal« Section ol tho 
Society ofObtmlosl ladeatr? 00 Normbet 8 , 
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single simple molecules in sol ition such as his t jua 
tions pc stulate and the ionic theory in its original 
f arm demin Is 

I he first fact which has emerged from the detailed 
stily of chemical action at a surf ice is that the 
action is not one of the so called first order in which 
the same fraction of the reacting s ibstance undergoes 
changes in successive equal intervals of tune — a 
change expressed gr iphicaJly by a logarithmic curve 
When proper and. sufficient care is taken to keep 
the surface active the rate of change is unifonn 
provided that the chwguig substance is present at 
the surface m sufficient quantity These facts are 
in accord with the hypothesis that action is prece led 
by the formation of an aliitive unstable complex 
which breaks down in all possible ways that is 
into a variety of components practically as fast rs it 
is f armed l he problem of the sourer of the energy 
necessary to effect this is not without interest but 
it is common to all chemical reactions and its dis- 
cussion may safely be left to the exponents of the 
quantum and other theories 

Such actions as we are considering are kn6wn as 
catalytic the change being effected by virtue of the 
activity of the catalyst surface the only other agent 
involved in practically all cases both m the living 
cell and the test tube being water It is now recog 
msed that the water molecule can undergo rupture 
in two ways either being distributed upon a singly 
molecule which is thereby resolved into two others 
A O B-t H OH - A OH +BOH 
or divided between two molecules in such mnn n t T 
that whilst the one is oxidised the other w reduced 
A+2HOH+B AO+H.O+BH, 

Entirely different classes of catalysts bring about 
the two actions but all are classed as enzymes when 
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concerned with changes which take place in the cell 
Such enzymes as are well known are highly specific 
and selective a different enzyme being required for 
each class of compound 

Armed with the knowledge of the fundamentals 
of chemical action in the cell the time is npe for 
the chemist to ascertain the inner meaning of phono 
mena which the biologist can investigate only by 
the recording of external visual characteristics As 
a case in point the coloration of flowers and its 
inheritance may be cited There is much m favour 
of the view that flower colours whether anthocyans 
or belonging to other groups are the product of the 
interaction of two factors in oxidase and a colour 
less precursor of the pigment 1 he absence of either 
factor means failure to develop colour by the plant 
that is white flowers and there may also be a third 
factor present which prevents notion taking place 
between oxidise and leucobase 

If proper combination of effort between the 
biologist inti chemist can be ensured numerous 
baffling problems many of which are of far rtaclung 
economic importance can be attacked As lllustrat 
mg one such in which that all essential factor quality 
is concerned the puzzling fact well known to agn 
cultunsts may lie mentioned that one pasture can 
fatten stock whereas another is of verv little value 
for this purpose 


University and Educational Intelligence 

Cambridcl — Dr Horace I amb Tnmty College 
has been appointed to give the first Rouse Ball 
leclurt on some subject related to nuthematical 
science 

Mr M H A Newman has been elected a fellow 
of St John s College 

It is propfsed that the sum of 3030 1 bequeathed 
to the l mvcrsity by Mrs Amy 1 nee Re id shall 
be devoted to the establishment of a research scholar 
ship similar to the Allen scholarship In the vears 
when the Alien scholarship is confined to literary 
subjects of study the Amy Price Read scholarship 
is to be confined to scientific subjects and vice versa 
The scholarship would be open to women students 
who have been admitted to the titles of degrees on 
the same terms as to graduates of tht l mversitv 

Lc noon — lhe degree of 1 h D in Science has Ixcn 
conferred on fanny J owator (Impend College 
Rojal College of Silence) foi a thesis entitled A 
Study of the Band Spectrum of I itanium Oxide 


Tin use of wireless for university extension work 
has progressed rapidly in America Of fifty seven 
universities and colleges possessing broadcasting 
static ns at lea't two— the l mversitv of Michigan 
and Michigan Agnculturd College — have organised 
regulai rtdio extension courses and the National 
Radio Cham! er of Commerce is developing a plan 
for establishing other similar courses 

The Council of Armstrong College Newcastle on 
Tyne has appointed 1 rof A S Ferguson Ontario 
to the chair of philosophy rendered vacant by the 
departure of Prof R > A Hoenil6 to the University 
of the Witwatersrand Johannesburg Prof Ferguson 
is a student of St Andrews and Oxford and has 
contributed articles on Plato to various periodicals 

The directors of the Leplay House educational 
visits abroad are taking a group of their members 
and others who care to join to Spam for the Christmas 
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vacation leaving London December as and returning 
January 6 or with extension January 13 Modem 
social economic and political problems will be 
touched upon both from the point of view of the 
peasant life and the city life of to day A course of 
lectures will he included m the programme Full 
particulars can be obtained from Miss Margaret Tatton 
I eplay House 63 Belgrave Road Westminster S W 1 

A Department of Geology Mining and Metallurgy 
has been established by the Benares Hindu University 
under the direction of Prof N P Gandhi This 
development was made possible by a gift of 
Rb 200 000 by the Maharaia of Jodhpur who has 
also endowed a Jodhpur Hardin go chair of technology 
At present the staff of the department comprises two 
professors— of mining and metallurgy and of geology 
— an assistant professor of assaying and two demon 
strators 

Two travelling fellowships open to women graduates 
of Great Britain eaeh of the value of 1000 dollars 
are being offered through the British I cderation of 
University Women 92 Victoria Street S W r One 
is offered by the American University Women 
to cnible the holder to carry on a yeirs research 
in any foreign country she may choose The other 
the Rose Sidgwick Memorial fellowship also endowed 
by tht Americans offerb the same amount to enable 
a British woman graduate to carry on a years 
research or advanced work at an American university 
the choice of the university being left to the holder 

In an article on the Rhodes Schol irships m the 
Empire Revieu for October Mr Ian D Colvin 
celebrates the commg of age of the great scheme 
founded in 1002 Ho remarks that it is yet too youug 
for us to judge of its fruits as scholars have not yet 
had time to re ich maturity and make their name in 
the world he accordingly confines lumself to an 
appreciation of the character of the founder and his 
amis m founding the scholarships and a description 
of the administration of the trust President Frank 
Aydelotte of Swarthmore College the American 
Secretary to the Rhodes trustees is less cautious 
hav mg attempted in Oxford of To da> an estimate 
of the influence exerted by the American Rhodes 
scholars In the first place he points out that they 
have almost to 1 man returned to America and there 
is a consensus of opinion that they go back better 
Americans for their Oxford experience Only one of 
them has become a British subject More than a 
third of them arc engaged in educational work and 
of these many are already college professors deans 
and presidents Perhaps there is no career in the 
United States at the present time which represents 
more accurately what Rhodes thought of as public 
life no career which offers a better opportunity to 
influence public opinion than that or professor or 
administrative officer in one of our American colleges 
or universities One of them 19 United States Com 
missioncr of F ducation and as head of the Washington 
Bureau undoubtedly exercises very great influence 
No account such as President Aydelotte has given for 
the Americans seems to have been published regarding 
the careers after leaving Oxford of the other Rhodes 
scholars It is known however that an occupational 
census of those who were elected to scholarships up to 
1916 gave the following percentages educational 
work 32 law 25 business and industry 11 adtmmz 
trataon and other government service 8 medicine 7 
ministers of religion 4 farming 3 social and philan- 
thropic work if journalism and publishing if 
engineering and mining if other occupations 3 
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Societies and Aca d emies. 

London 

Royal Society November 8 — A S Parke* Studies 
on the sex ratio and related phenomena — foetal 
retrog ressidn in mice By means of corpora lutea 
counts it was found that in mice the average amount 
of foetal mortality leading to retrogression was 
10 8 per too normal foetuses Daniel and King 
have shown for mice and rats respectively that the 
does may become pregnant at the oestrus period 
which follows within twenty four hours after par tun 
turn and that the gestation penod of the second 
litter is prolonged in some cases as much as ten days 
This abnormal prolongation of the embryonic stages 
which is due to inhibited implantation in the utenne 
mucosa can be used expenmen tally to determine 
the effect of unusually adverse conditions upon 
embryonic and total mortality Where the previous 
young were suckled less than six days the amount 
of mortality rose to 17 6 per 100 normal foetuses 
while m prolonged gestations resulting from con 
tinued suckling of previous young the amount of 
mortality was further increased to 23 I The sex 
ratio of young bom m these two classes was respect 
ively 80 4 and 62 1 males per 100 females Since 
the normal sex ratio of mice is not far from equality 
this inverse correlation between the amount of foet il 
mortality and the sex ratio of the surviving foetuses 
suggests that mortality during gestation falls pre 
ponderatingly upon the males — R A Fisher The 
influence of rainfall on the yield of wheat 11 e 
Rothan sted data for rainfall and wheat yields extend 
to 1854 these data have been utilised to calculate 
the average effect on the yield of ram at different 
periods of the harvest year for plots under 13 different 
mammal treatments An extension of the method 
of partial correlation applicable when the number 
of independent vanates is very large and cm be 
arranged in a continuous senes is used The several 
plots show marked differences in their response to 
ram showing that it is not impossible for the farmer 
to adapt his mammal treatment to a wet or dry 
season A large part of the differences may be 
asenbed to the effects of loss of soil nitrates b> per 
eolation other effects not susceptible to this explana 
tion and not hitherto anticipated include the losses 
on the highly nitrogenous plots due to late summer 
ram The residual value of artificial nitrogenous 
manures appears from these results to be considerably 

C ter than has been thought — D Thunby Pelham 
placcntation of Hyrax Capensis The early 
development of Hyrax is unknown but there is no 
embedding of the blastocyst which undergoes its 
development in the utenne lumen The maternal 
epithelium w destroyed early by the trophoblast on 
all sides The trophoblast is differentiated into two 
cytotrophoblastic layers — (1) basal phagocytic layer 
(basal trophoblast) (2) cellular network enclosing 
lacunae of maternal blood (inner trophoblast) The 
placentation throws little light on the affinities of 
Hyrax While it agrees with the placenta of rodents 
in being haetnochonal it differs w its ronary form 
and the detailed character of its trophoblast Super 
fioally it bears some resemblance to the placenta 
of Lfephas m sonary arrangement and great com 
ple»ty of allantoic villi but in Hyrax there is no 
syncytial layer of maternal tissue surrounding the 
villi as in Elephas Our present knowledge of the 
placentation of Hyrax tends to emphasise the 
isolated position the order occupies among Euthena 

Physical Scatty, October 26 — Dr Alexander 
Russell in the chair — S H Plptr and E N» Grindley 
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The fine structure of some sodium salts of the fatty 
acids in soap curds X ray photographs of certain 
sodium salts of the fatty acids (soap curds) show 
lines due to reflections from planes with very wide 
s pacings of the order 40 A U These planar spaemgs 
increase uniformly with the number of CH* groups 
in the molecule indicating an effective length of 
1 25 A U for the CH, group These and other 
lines can be accounted for by assummgthat the curds 
are in the smectic state described by Fnedel — L A 
Owen ind G D Preston X ray analysis of solid 
solutions The atomic structure of solid solutions 
of copper aluminium aluminium magnesium and 
copper nickel has been examined by the X ray 
spectrometer In each case it was found that the 
solute atom replaces an atom m the lattice of the 
solvent the substitution being accompanied by a 
distortion of the lattice The eutectic alloy of 
aluminium and copper consists of a mixture of two 
distinct substances with different space lattices one 
being CuAl, and the other a substance the space 
lattice of which cannot be distinguished from that 
of pure aluminium The mtermetallic compound 
CuAl, possesses a simple tetragonal lattice of side 
4 28 A U and axial ratio o 562 the copper atoms 
being at the comers and the aluminium atoms at the 
centres of the four small faces The atomic structure 
of the compound CuAl resembles that of a solid 
solution of aluminium m copper but the distortion 
is considerably greater The material lias a face 
centred trigonal lattice of side 3 89 A U and an 
angle between the axes of 94 6° the in planes 
being composed alternately of aluminium and copper 
atoms — H Chatley Cohesion The consequences 
are discussed of assuming that the alternately positive 
and negative atoms in a crystal may be treated as 
doublets attracting according to an inverse fourth 
power law while the electron fields surrounding the 
itomic nuclei repel according to an inverse tenth 
1 ower law The numerical results agree fairly well 
with the facts as regards the strain which produces 
rupture in solids and as regards the rate of change 
of compressibility with compression m liquids 

Linnean Society November 1 — Dr A B Rendle 
president m the chair — S Gsrtide The forms of 
Hypoxts steUata T inn f a South African species 
of Amarylhdaceae Four varieties are distinguished 
one of these as yet undesenbed In each case the 
varieties have constant vegetative characters but 
the flowers show a considerable range of colour 
variation of a continuous land Important 
cytological characters of the upper epidermis of the 
peiianth lobes were described with particular refer 
encc to the remarkable indescent areas which occur 
in some varieties Habitat may considerably m 
fluence the size of the plant but the vanetal char 
acters remain constant — H A Baylla The host 
distribution of parasitic thread worms (nematodes) 
The nematodes parasitic in vertebrates sin w great 
vanety in the extent to which they are limited to 
particular hosts They may be divided broadly 
into a section with more or less stnet specificity 1 
and a section with members occurring in various 
hosts often of quite distantly related groups Many 
of the latter have an intermediate host (commonly 
an invertebrate) during their earlier phases and these 
forms being introduced into the final host at a 
more advanced stage than those which have a direct 
development may be better able to adapt them 
selves to a vanety of final hosts Among forms with 
a direct development those which show the strictest 
specificity are probably the most specialised this 
being often correlated with specialisation in habits 
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or otherwise of the hosts while those which have a 
wide range have retained a primitive adaptability — 
W N Edwards On the cuticular structure of the 
Devonian plant PBilophyton Specimens of Pstio 
phyton pnneept Dawson from Gaspd (New Bruns 
wick) in which the cuticle is preserved show that as 
in the early land plants of the Rhynie Chert the stem 
is provided with stomata Ihese resemble in sue 
ana distribution the stomata of Asteroxylon but 
have cuticle thickenings No stomata were seen on 
the highly culiculansed spines but these spines do 
not resemble intumescences of Rhynia and Psilo 
phyton is probably nearer to Asteroxylon 

Aristotelian Society November 5 — Prof T Percy 
Nunn president m the chair — T P Nunn (Pre 
Bidential address) Scientific objects and common 
sense tl mgs The greatest achievement of the 
physical sciences is generally held to be the discovery 
behind the veil of common sense things and observ 
able events of a world of scientific objects and 
unobservable events The primary qualities of 
common sense things are transferred without diffi 
culty to scientific objects Sue mass and motion 
for exan pie belong to an electron m the same sense 
in which they belong to a flying bullet or to a planet 
Their materiality being thus assumed these objects 
have constantly increased their hold upon the 
scientific mind The philosophical question involved 
in this concept is whether objects can exist which 
only possess the primary qualities of common sense 
things and have none of their secondary qualities 
To resolve this problem we must have a satwfact ry 
theory of the common sense thing Such a theory 
is that a thing is a structure embracing and actually 
consisting of all the sense data which common sense 
regards as qualities of the thifig and are presented to any 
percipient at any time or place Unless this doctrine 
is hopelessly wrong tne pretension that scientific 
objects are the reality of which the common sense 
world is but the appearance must be entirely 
abandoned The real achievement of science is not 
to have disclosed any reality behind the veil of 
sensible tl mgs but to have greatly extended and 
deepened ana rationalised the scheme of the world 
revealed m perception 


Ipswich 

Prehistoric Society of East Anglia (Autumn London 
meeting) October 10 — H Bury (Presidential 

address) The distribution of palaeoliths in the 
Hampshire basin with special reference to a palaeo 
lithic horizon separating levels at which implements 
are common from those in which they are extremely 
rare This horizon indicates the highest altitude 
reached by the nvera m palaeolithic times the 
implements found at higher levels were buned during 
glacial conditions when the normal drainage was 
temporarily obliterated The differences La the 
level of the horizon in the Hampshire Thames and 
Somme Basins respectively (150 to 130 feet) are due 
to changes m the position of the nver mouths and 
not to local warpmgs of the earth s crust There is 
clear evidence from the New Forest and Bournemouth 
Plateaux that the nver fell and rose again in Lower 
Palaeolithic times the total range of movefnent (100 
feet) agreeing exactly with the change from the third 
to the first terrace of the Somme which Commont 
attributes to the Chellean period But the English 
evidence makes it clear that tne subsequent roe of 
the nver (in or after Acheulean tunes) was much 
higher than Commont admits and reached the 
extreme level of the Palaeolithic horizon The 
corresponding sea level is more difficult to ascertain 
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but evidence from the Isle of Wight point* to l«o 
feet OD— M C Burkitt The discovery in norther* 
Spam of an industry which appears to be transitional 
between those of the late paleolithic and the opening 
of the neolithic ages Masses of sheila cemented to 
the roofs of certain caves on the coast of the Astunas 
are accompanied by a stone hand pick made from a 
flat pebble fluted to a point the butt and under side 
being unworked This implement is found with 
the accompanying shell middens to overlay deposits 
containing the typical harpoons of the Azilian 
industry and is evidently earlier than the early 
neolithic stage — L Armstrong The excavations 
undertaken at Grimes Graves Norfolk during the 
past summer A survey of the site was made m 1932 
to ascertain the level at which the floor stone flint 
worked by the pre his tone miners outcropped in the 
adjoining valley This season aided by a grant from 
the Percy Sladen Memonal Trust excavations were 
made with the view of determining whether a phase 
of mining could be traced on the hill slope earlier 
than the large gallened pits sunk from the top of tile 
adjoining hill A type of flint mine was discovered 
in which the radiating galleries were absent descent 
was made by aid of rough steps left in the chalk 
these were excavated by small hand picks of splintered 
bone which m one case was human No trace of 
these pits can be detected on the surface they are 
filled with an extremely compact deposit of chalk 
Thus they are in direct contrast to the conditions 
m the long known pits of Grimes Graves which 
seems to indicate a more ancient period of working 
A glacial disturbance of the sides of the valley has 
thrust up a senes of blocks of the flint towards the 
surface which would probably attract the attention 
of the flint hunters — A G Wade Ancient flint 
mines at Stoke Down Sussex (u Nature October 20 
P 597) 


Paris 

Academy of Sciences October 22 — M Albrn Haller 
in the chair — H Detlandres An equatorial of a new 
type named the table equate ml intended especially 
for researches in physical astronomy — A Ch&telet 
The properties of finite Abelian groups — A Bloch 
The paratactic circles and the eyelid of Dnpin — 
M Hadamard Remarks on the preceding com 
mum cation — Maunce Gevroy Some properties of 
quasi analytical functions of one or more variables — 
Harald Bohr Nearly periodic functions — G Valiron 
The theorem of Picard Borel — A Guillet The syn 
chromsatio 1 of circular movements — M Huguenard 
A method for the absolute measurement of the 
velocity of a current of air This method utilises 
a novel prmcipl- During the passage of an electric 
spark m air in addition to the sound wave a little 
cloud of warm air is formed which can be rendered 
visible by means of a second spark placed on the 
axis of the first If the air is moving this cloud is 
earned along at the velocity of the air current and 
its position determined by eye for low velocities or 

S ho to graphically for high velocities A diagram and 
escnption of the apparatus is given it is not 
necessary to know the temperature or pressure of 
the gas nor the velocity of sound and very high 
velocities can be readily measured by this method — 
Manus Pascal Observations on the note by M P 
Noaillon on Superficial circulation — P Idrac 
The structure of sea winds and their utilisation for 
hovenng flight A summary of the results of expert 
ments on the movements of air currents over the 
sea earned out during the autumn at the lighthouse 
of Jument d Ouessant — Alex Vtronnet The evotu 
tion of the trajectory of a star w a resistant medium 
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_W, W Heinrich The analytical prolongations oi 
the halted problem — Ladwlas Gorotecki Thq 
diminution of intensity in the red portion of the 
soUr radiation observed in Europe and at the 
equator The measurements were made with bi 
xnetalhc actfnometeta (Michelaon system) furnished 
with coloured glasses Between the equator and 
latitude ja* N there is a pr o gr es sive increase m the 
intensity of the red portion of the solar radiation 
as the distance from the equator increases — P 
Lambert G Dijar din and D Chelonge An attempt 
to prove the existence at high altitude of a solar 
radiation in the extreme ultra violet Photographs 
of the solar spectrum were made with a specially 
designed spectrograph at the Vallot Observatory at 
the summit of Mt Blanc the experiments being 
specially directed to detect ultra violet light between 
the wave lengths 1900 A and 2130 A The results 


oxygen may possess absorption bond* in this region 
and this point is to be the subject of further expen 
ments — F Wolfers lhe diffusion of the X rays 
and Bragg s law The work of Stenstrdm Siegbahn 
Hjalmar and Duane and Patterson has shown that 
Braggs law is not rigorously true the 

angles measured in the higher orders being a little 
too small The author shows that it is possible to 
explain these deviations in a manner compatible with 
the quanta theory assuming only that diffusion m 
a crystal of any substance is of the same nature 
The deviations calculated from the theory thus 
developed are compared with the measurements of 
Hjalmar — E Darmois and J Finn Cryoscopy in 
Na.SO ( 10H.O The molecular magnitude of the 
malates molybdates and molybdomalates Cry 
scopic measurements show that these complex 
molybdic acids are all derived from two molecules 
of malic acid' — Paul Pascal The constitution and 
evolution of the metallic oxides and hydroxides 
Magnetic analysis serves to distinguish water of 
hydration from water of constitution Applications 
of the method to the cases of cadmium hydroxide 
magnesium hydroxide and zinc hydroxide are given 
m detail — P Brenana and C Prost The p lod 
oxy benzoic acids Description of the preparation 

of the lodo derivatives of para oxy benzoic acid 
C,H,I(OH)(CO OH) (3 4 1) and C.H.I2 (OH)(CO OH) 
(3 5 4 1) — E Kohn Abrast and J Ricardom 
A new method of estimating hydrocyanic acid in 
cyanogenetoc plants The hydrocyanic acid is re 


of air passed for a penod of eight hours —A Baldit 
The trajectories of storms and their splitting up into 
two — Marc Bridal and Pierre Delauney The pro 
perties of loeoglossin and its products of hydrolysis 
glucose and lorogloasigemne Loroglossm under the 
action of emulsin gives glucose and a new substance 
lorogloesigenme The latter has been obtained m 
the crystalline form but in a quantity too small for 
complete analysis — C Fromageot The influence of 
the concentration of salts m sea water on the assimila 
two of green Algae The intensity of the photo 
synthesis varies appreciably with the concentration 
of the medium There is an optimum saline con 
centra toon for the photosynthesis and this concentre 
toon a precisely that of sea water — F W T Hunger 
The nature of the cocoanut pearl and its formation — 
Georges Clauds The transformation of ammonia 
mt© fertiliser — J Athanssiu The nervous motive 
energy of the heart and the nature of the contraction 
of the myocardium — Charles Bsnoit and Andrf 

« Hslbrenner The antagonism of radiatooos Physio 
and therapeutic consequences In the field 
. siology the effect of irradiation by ultra violet 
MO *820, VOL II2j 


light is increased both in intensity and rapidity by 
a preliminary infra red irradiation On the other 
hand the effects tend to be neutralised by a sub 
sequent infra red irradiation — Jacques PeUsgrtn 
A new apodal fish from the Bay of California and its 
biology — J Legendrs The zoophilia of certain 
mosquitoes and its application to prophylaxy In 
some regions Culex pipxens and Anopheles macult 
ptnnxs both attack man but it has been noted that 
at a coast station m Brittany where these species 
are present together neither attacks man It is 
suggested that one of these insects might be used to 
suppress the other and an experiment m this direction 
has been started — A Vandel The existence and 
conditions of parthenogenesis m a terrestrial Isopod 
Trtchontscus ( Spilontscus ) pravuortus — A Desgrsx 
H Bierry and F Rsthery The utility of vitamin B 
and of levulose in the cure by insulin 1 he transitory 

effect of insulin in diabetes may be increased and 
prolonged by a suitable food regime The addition 
of either vitamin B or levulose or a mixture of both, 
allows the insulin injections to be made at longer 
intervals and thus increases the useful effect of a 

£ iven amount of this substance — Mme J Samuel 
ftttt* The corpuscular nature of the radiation 
responsible for the phenomenon of necrosis (produced 
by the X rays) and on the best thickness of the 
filters — M Sluyi The creation of multiple foci of 
the secondary p radiation m the middle of the tissues 
for a therapeutic purpose — Charles Richet and Jean 
Cilice Local sera therapy in acute infantile gastro 
enteritis 

Sydnby 

Linnean Society of New South Wales August 29 — 
Mr A I Basset Hull president in the chair — 
Ver 1 Irwin Smith Studies in life histones of 
Australian Diptera Brachycera 11 Asilid* No 1 
Catalogue of the species of Asihdac of which the 
earlier stages have been recorded Aailidse No 2 
Notes on the egg 1 iymg eggs and young larvae of 
Neoaraius Hercules Wied Larvae were hatched from 
eggs laid by a female in captivity The eggs were 
1 1 1 2 mm long and o 40 o 43 mm broad and the 
newly hatched larvae were 2226 mm long The 
eggs arc distinguished by a characteristic pattern m 
dark pigment on the inner layer of the shell — 
J McLuckie Studies in symbiosis v A contnbu 
toon to the physiology of Gastrodta tesamoxdes (R Br ) 
An account of the mycorhiza and the bacteria 
associated with the rhizomes of the species and 
their relation to the higher plant The nutritive 
phase of the association of fungal hyphse bacteria 
and Orchid is also discussed — J M Petris Studies 
m plant pigments 1 The yellow colouring matter 
of the Acacias Four different species of Acacia 
(A discolor A hnifolut A decurrent and A long 1 
folia) have been examined to ascertain the nature 
of the colouring matter of their yellow inflorescences 
The water soluble yellow pigment was a glucoside 
of ksempferol which exists in the flowers as a mamnose 
glucoside no free fiavonol was found The Acacia 
tannins were composed of phloroglucmol proto 


large amounts of red phlobaphene anhydrides The 
carotin and xanthophyll as plaatod pigments were 
present in amounts from o 14 to o 3 per cent and the 
fiavonol about o 06 per cent of the fresh flowers — 
E W Ferguson Revision of the Amyctendes 
(Coleoptera) Pt vrn The Euomidee There is no 
single character separating this group from the 
remainder of the subfamily All the described 
species are reviewed and m many cases red escribed 
from the types The descriptions of ten new species 
ana two new varieties are included 
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Defaitment of the Interior Bureau of IdnoaMon Bulletin 108* 
Mo Si Americanization In tha United State* By Pro! John J 
Mahoney pj iv+4t (Washington Government Printing Offlta ) 
8 tai ts , 

tear Book of the Royal Society of Troploal Medicine aid Hygiene 
Session lliS J4 Pp I +lv (London 1 1 Chanda Street W 1 J 
Pnblloatlona of tba American Aetronomioal Boolety Vol 4 Pp W + 
48J 4 8 platee (Madison Wia Weak burn Obeervatory ) J dollar* 
lb* Partial ,ent of tba Commonwealth of Aurtralto, »a (CMond 
Beaatoi) Metecrologiud Berries Report to tba Honuratto tie 
Mlniater for Home and territories on the Work of the Meteorologle*l 
Service for the Financial tear 1911 J. By H A Hunt Pp SI (Mel 
bourne Albeit J Mnllett ) 1. Id 
The Journal of tba Royal Anthropological Institute of Great Britain 
antiretold Vol Si January to June Pp MM (london SO Great 


_r ending March Slat 
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Major S B blower Pp it Foologiti 
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van Wnel Pp Ml +» plates + is ohart* (Batavia Drukkeiljen R lygrok 
A Go ) 

Abatract B illetln of Mela Raaearoh Laboratory National lump Work* 
of Gant al Electric Company Cleveland Ohio tol J No S October 
18J8 Pj Iv + SOSSil (Cleveland, Ohio ) 

I mew Hi ga of the Llverpoi 1 Geological Society Session tha Slaty 
lbnrth HI 111 Part 4 Vol IS Edited by 0 B Irav a Pp xvlil + 
<81 841 (I Iverpool ) 

The Franklin Inatiuite of tl e State of Pennsylvania for tl a Promotion 
oftheMethanlc AiU Star Book 11B Pp II u (Philadelphia.) 

Edinburgh Unlveraity and the Kmet of Scotland College of Agriculture 
Anin al Brecdim. Rosea rc I Department Report of tha Directin' lor tha 
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Diary of Societies. 
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Biuiiui WvctinaioAL SO irrr (In Botany Department, University 
Collage) at 11 Mi.i K Brarber Obaarvatlnna on Rbytlama — J J 
Clarke Votes on some Myi itorlcal Chrwnldla.— W J Do warm A 
Mould attacking Sweet Peas —Dr A H Home and G H Jones 
Further Contributions to the Study of Ktdamia — R 1 aulaon Observe 
tiona on lYee Myoorrhixa. — A A Pearson A Foray In Paris 

Barnes Pan hi icoioal Sorucrv (General Meeting conjointly with the 
ha the tic Section) (at King* Colli ge) at 8 16 — R Fry What ArttoU 
want fr. ui Payuho Analyst* 
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Immroriox or RinoraiaAL Hnninxxaa at 8— A. B Kaeon and others 
>n Power In Telephone Kachangea 

(Education Section) (at London Day 

1 " N inn rhe Philosophy of Signor 

- - « (Graduates Bari 

^ at 7 - Specia l Exhibition of Indus tr tol Kln ematograph FI 


I Davies The Cultivation of Cocoa 


Rotal Inerrr re or Burma Abihitbot* (at 
8 — 11 T Format The Rebuilding of kpree 
Rotal Bocinrr or Ann at 8 — 8 H Davies 
In Bnttoh Troj (cal Colonies 
Rotal On* a«raiCAu Booirrr (at tolton Hall) at 8 80 —Count Byron 


Koval Collxoi 
Relations bntwi 
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TVFWAY Movaaaaa 80 

r Phtiuiaub or Loedoe at 8 — K Goaae Personal 
m Medicine and Literature (David Lloyd Roberta 


in Society by Mr Hugh B Gladstone — W K Le Groe 
it the I Ivlng Tender —Dr Franc le Baron Nopsem R 
rraveraible Evolution a Study baaed on Reptiles —Dr J 
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Can br dgeehlra —Dr 0 Croaalaod Polyrha ta of Tropical 

the Red Baa and Capa Ver le Islands and of the MalSlve i 

—MlaaJ an B Procter (1) New and Rare Keptllee from South America 
(8) Mow an 1 Hare Reptile* and Batraohtona from the Australian Ragion 
InarmjTiov p Civil Maoinnu at 6 — R F Grantham The Effect of 
Groyning on Soma Farts of tha English Coast — E W Holllngworth 
Tbs Tldss from an Engftiaer a Standpoint 
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rhe Inhabitants of Inner Mongolia. 
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Distribution or Air Density over the Globe 
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(Students Meeting), at 8-H H 
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The Development of Cotton-growing in 
the British Empire 1 

I N the years before the War the exportable surplus of 
cotton from the United States was well over 4000 
millions of pounds or 8 millions of bales of 500 lb 
each At the present time it is only about 4} millions 
of bales (in very approximate figures) and there does 
not seem much possibility of any increase This is due 
to various causes chief among which may be men 
tioned (1) the ravages of the cotton boll weevil which 
has now after thirty years have passed since its first 
invasion spread over the whole cotton growing region 
of the Southern States and (3) the fact that the United 
States arc every year consuming more and more cotton 
for the s ipply of their own mills The demand for 
cotton goods in America seems insatiable and is one 
of the pnncipal factors in bringing about the present 
unfort nate situation m the British cotton industry 
American c tton the fibre (or staple) of which is from 
an mch to an inch and one eighth in length provides 
the enon ious bulk of the supply for Lancashire the 
mills of which are constructed to deal with cotton of 
this length and cannot at a moment s notice be altered 
to suit any other kind Nor is there anv other land 
available n sufficient quantity to say nothing of the 
fact that the demand is for goods of the present quality, 
which could not be equalled by spinning a cotton of 
shorter staple The confusion of the exchanges the 
diminished purchasing power of continental nations, 
and the smaller demand from India have all contn 
buted to lower the demand for Lancashire fabrics but 
can scarcely go m ich further m that direction and the 
consumption in America is increasing Any rise m the 
Old World demand would cause the shortage to be felt 
even more acutely than it is and even at present it is a 
very serious matter which is reflected m the very high 
price at which cotton stands Amen can middling (the 
standard of the market) is now (Nov 8 ) at 19384. 
per lb against an average of 6 46 4 in 1914 
In these circumstances the increased production of 
cotton of staple approximately equal to middling 
American and elsewhere than m the United States, 
has become an firgent necessity, if the greatest manu- 
facturing industry of Great Britain — upon which it is 
estimated that ten millions of people are dependent — 
is not to fall upon very evil days which may mean 
widespread unemployment and distress Among the 
most obvious countries in syhich to set to work to 
remedy the matter are those comprised withm the 
British Empire Dependence upon them for the supply 
of raw cotton would also bring other advantages m its 

| Brapfre Cotton Growtn* Corporation Report of the Adminietratlvn 
I Cou*o Pretested at the second ennui lenenl meeting on October to. 
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tram— it would give a fillip to colonial development, it 
would reduce the payments to be made to the United 
States, and would save paying in depreciated currency 
Already for twenty years the British Cotton Growing 
Association has been devoting much money and effort 
to this object, and with considerable success — to such 
an extent, indeed that the first and most difficult comer 
has been turned m several of the colonies, where cotton 
is now established among the possible crops that may 
be grown for profit For some tune, however, it has 
been felt that still greater and more widely organised 
effort is needed, and with this object m view there has 
been formed the Empire Cotton Growing Corporation, 
the sources of the funds of which are a capital grant 
from Government and a compulsory levy of 6 d upon 
every 500 lb of cotton purchased by spinners The 
second annual meeting has just been held, under the 
presidency of Lord Derby 

Our thoughts turn naturally and first of all to India, 
as the second hugest producer of cotton in the world 
At present, however, that country counts for little so 
far as Lancashire is concerned though producing every 
year some 4} 5 million bales Only 343 000 were sent 
to Great Britain in the year end mg July 31 last, and 
only 107 000 were consumed The bulk of the cotton, 
which is mostly of short staple and poor quality, is used 
m Indian mills, or exported to Japan, and to a less 
degree to the continent of Europe The locally made 
cloth, though somewhat coarse in texture, is of excellent 
wearing quality, and satisfies at a moderate cost a great 
part of the local demand 

As there seems to be small chance of growing in 
India within a short time large quantities of the longer 
stapled cotton which Lancashire needs, attention must be 
directed to Africa and Australia The Asiatic portions 
of the Empire outside India are in general too wet for 
the successful cultivation of cotton upon the large scale, 
whilst the West Indies have already devoted much of 
their small available area to the production of Sea 
Island cotton, which has the longest and finest fibre 
of all The market for this cotton is but a small 
one, and the few thousand bales which are exported 
from the West Indies supply practically all of its 
requirements 

By far the largest producer m Africa, and one of the 
most important in the world, on account of the fine 
quality and long staple of its cotton, is Egypt Recent 
political changes, however, have excluded this country 
from the Empire, and it remains to be seen whether the 
effect of these may not be to make even worse the 
present difficult situation in cotton, by involving a 
fallmg-off m production, or a deterioration of the 
quality or length of staple 

In the rest of Africa the cultivation of cotton for 
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export is still comparatively new, and that it exists at 
all is due to the work of the British Cotton Growing 
Association referred to above Cotton-growing n now 
becoming of serious importance in the Sudan, m 
Uganda, and m Nigeria, while South Africa, Tangan- 
yika, and other parts are making a good start In 
all of them the export is increasing, and in Uganda 
it now readies the respectable figure of about 90,000 
bales annually (Lancashire now uses about 3 million 
bales of American cotton) 1 he important fact is that 
the comer has been turned, and many people know that 
cotton can be cultivated to a profit in these regions, so 
that others will probably follow then example, and the 
export will increase After having cultivated cotton 
for some years people will be less likely to abandon it 
m the event of an unpropitioub year, and the cultiva- 
tion will be much more likely to be permanent 

While in tropical Africa the crop is mainly m the 
hands of the natives of the country, there appears to be 
a good prospect that portions of South Africa may offer 
good prospects and suitable conditions for cultivation 
by people of Furopean descent 

Finally, we must consider Australia where the 
cultivation of cotton is earned on by white men 
Queensland and New South Wales are proving to be 
excellently well suited to the crop, and the principal 
thing that remains to be seen is whether the policy of 
a white Australia will allow of enough labour for 
important extension If this extension can take place, 
Australia should become a factor of senous importance 
upon the cotton markets 

The unport into Lancashire of Empire grown cotton 
is as yet but small compared to the enormous quantities 
arriving from the American continent, north and 
south, but it is by no means unimportant, and there is 
every reason to hope that at no very distant period, 
under the fostering care of the Empire Cotton Growing 
Corporation, it may reach a million bales, or about a 
quarter of the consumption 

The work of the Corporation is at present m its initial 
stages A separate committee is at work m India upon 
somewhat similar lines, aided by a cess of 4 annas on 
every bale of cotton used or exported Specialists 
have been appointed to report on prospects and 
conditions m South Africa and elsewhere, and some of 
the African colonies are being helped by grants made 
to their agricultural departments for the express 
purpose of work upon cotton under the supervision of 
specialists appointed by the Corporation Research is 
under way m St Vincent, grants in-aid are being made 
to institutions conducting research m Great Bntam, 
and the question of establishing a research station in 
some cotton growing country is under consideration. 
A number of studentships have been given, and the 
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men are being framed at the Imperial College of 
Tropical Agriculture, Trinidad, at Cambridge, and 
elsewhere, while some of those who have finished their 
training are being employed m the African and other 
colonies m supervising work with cotton under the 
charge of the specialists A large illustrative exhibit 
u being prepared for the British Empire Exhibition 
at Wembley next year, a journal is being started 
under the editorship of Dr J C Willis, F R S , and 
in many other ways the Corporation is settling to work 
at the gigantic problem before it 
It is dear that the activities of the Corporation will 
be likely to result in a considerable demand for men of 
the right kind, and at present there is difficulty in 
finding these Highly trained agriculturists with know 
ledge of cotton-growing are difficult to discover, nor 
does the supply of young men who have taken a degree 
in pure science and followed this with some agncul 
tural training meet the demand which at present exists 
in this new branch of scientific tropical agriculture 


The Forests of India 

The Forests of India By Prof F P Stebbing In 
3 vols Vol 1 Pp xv + 548 + 27 plates Vol 2 
The Development of the Indian Forest Service 
Pp xu+ 633 + 36 plates (London John Lane, The 
Bodley Head, Ltd , 1922-1923 ) 425 net each 

P ROF STEBBING’S work deals with the history 
of forest Conservancy in India from the time of 
the recent Post Tertiary period to the present time 
In volume 1 he gives the history from the earliest date 
to the year 1864 , in volume u from 1864 to 1900 , 
the penod 1900 to the present time is reserved for 
volume in , not yet published The matter assigned 
to volume 1 is further divided into four sub periods, 
the last of which comprises the years 1857-1863 
Volume n is divided into two sub periods the first of 
which comprises the years 1864-1870 The author 
then, in a way, throws these two sub periods together 
agam and says that the fourteen years, 1857-1870, 
witnessed {he true foundation of forest conservancy 
in the different provinces of the Indian Empire 
In the early part of volume 1 the general features 
of India are indicated , its geography, geological 
features, climate, the distribution and the general char- 
acter of the forests at the tune of the arrival of the 
English m India Fire, shifting cultivation, and care- 
less utilisation had considerably reduced the area of the 
forests and changed their composition, a process which 
went on, practically unchecked, until the middle of the 
nineteenth century The East India Company period- 
ically directed attention to the mischief and urged the 
adoption of measures to stop it, but the Government 
of the country did not take action until. t{ie Bombay 
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Dockyards ran short of timber for naval construction 
A timber agency was set up early m the nineteenth 
century, but abolished agam in 1823, m consequence 
of its arbitrary proceedings For some time after this, 
any small progress was due more to the exertions of 
active individuals m the services than to the Govern- 
ment as a whole Among these Mr Conolly, the 
Collector of Malabar, stands out He started the well- 
known Nilambur teak plantation m 1843 This was 
so successful that it proved the possibility of making 
forest conservancy in India financially profitable Other 
examples are the activity of Dr Gibson in Bombay, Dr 
Cleghom in Mysore and Madras, and Dr Walhch,Capt 
Tremenheere, and Mr Colvin m Burma These officers 
and many others did, no doubt, a great deal of good, 
but their efforts were disjointed , however, they created 
a feeling that action on a definite plan was wanted 

In 1855 Lord Dalhousie took up the matter Hu 
first step was to appoint Dr Brandu superintendent 
of the Pegu teak forests The latter joined in Burma 
in 1856 and, supported by Major Phayre, the Com- 
missioner of Pegu, during the follow mg six years he 
saved the Lower Burma teak forest from the threatening 
destruction Soon after the effect of the Mutmy had 
somewhat subsided, the Government of India began 
to occupy itself with the question of more effective 
forest conservancy generally Dr Cleghom was 
called up from Madras m 1861 to advise about 
forest conservancy m Upper India, and a year later 
Dr Brandu (it is said on Dr Qeghom’s suggestion) 
was brought up from Burma to join m the work In 
1864 the Government, with the approval of the Secre- 
tary of State for India, established a regular Forest 
Department with Dr Brandis as first Inspector- 
General of Forests 

Dr Brandu was a man of science, of great know- 
ledge and endowed with a remarkable working 
power He had recognised in Burma that lasting 
benefit could not be achieved without placing the 
forest business on a legal basis and he succeeded in 
having a special Forest Act passed in 1865 That 
Act had, however, a great defect it did not provide 
a legal inquiry and regulation of rights of third persons 
in the areas proposed for permanent State forests 
Hence, in 1868 Brandu proposed a revised Act, and 
thu proposal led to a protracted discussion which did 
not end until 1878, when the Indian Forest Act passed 
the Legulative Council It u still in force with some 
minor additions, but special Actq were passed for Burma 
and Madras based on the same principles as the Indian 
Act but providing for some provincial differences All 
these Acts give power to inquire into, regulate, and, if 
necessary, commute the rights of third persons in areas 
declared or proposed as Reserved State Forests, to 
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establish village forests to be managed for the benefit 
of local communities , to protect the forests generally 
as well as their produce , to organise the administration 
and working of the forests, and allied matters 

Brandis, on taking charge of the Department, found 
the existing staff sadly deficient There were some 
excellent administrators m it, mostly military officers, 
including medical men, but there was little knowledge 
of systematic management with the object of securing 
a sustained yield in the future His plan from the 
outset, was to obtain a sufficient number of suentificall) 
trained officers, to start the treatment of the forests on 
the right lines and to utilise them for the training of 
Indians to fill the posts of rangers and foresters, 
promotion to the superior grade being open to those 
who were fit for it There being, at that time, no 
opportunity in India or m Britain to acquire a high 
standard of scientific forestry, Brandis proposed to 
send young Englishmen for the necessary instruction 
to the Continent Germany and Trance, where system- 
atic forest management had been practised for more 
than a century In the meantime the service in the 
several provinces of India was organised os well as 
possible I he formation of Reserved State Forests 
was commenced, the methods of exploitation im- 
proved, the general protection of the forests effected, 
and especially fire protection commenced, the latter 
being inaugurated successfully by Capt Pearson m the 
Central Provinces Shifting cultivation in the valuable 
parts of the forests was restricted or at any rate regu 
lated, taungya teak cultivation in connexion with 
shifting cultivation introduced in Burma, whence it 
has spread to other parts of India and produced highly 
important results 

From the very beginning Brandis drew up preliminary 
working plans for the forests which he visited, a practice 
which he continued up to the time of his leaving India 
Other officers followed his example, but, as the adminis- 
tration had to a considerable extent been provincialised, 
there was no security for the plans being executed 
When Dr Schhch took over the Inspector Generalship 
from Dr Brandis in 1881, he recognised that, to secure 
a continuous yield from the forests m the future, steps 
must be taken to push on the preparation of working 
plans based on the principle of a sustained yield, and 
especially to secure the execution of the plans when 
once sanctioned by Government He obtained the 
sanction of the Government of India and of the Secre- 
tary of State for India for the establishment of a 
Working Plans Branch under the supervision of the 
Inspector General, assisted by an Assistant Inspector- 
General The plans were prepared under the direction 
of the local governments, but the Inspector-General 
had to be consulted as to the lines on which they were 
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to be drawn up, and, when once approved by the local 
government, he was kept informed of the progress of 
execution, so that he could direct the attention of the 
local government to any deviation from the sanctioned 
provisions It was foreseen at the time that, as the 
operations of the Department developed, the control 
would have to be handed over to the local authorities, 
and this has now actually been done The establish- 
ment of this branch was, as Prof Stebbing states in 
volume u , considered “ an epoch-making move for- 
ward ” As a result nearly all important forests are 
now worked under the provisions of well prepared 
plans , moreover, the yield capacity of the forests 
became known and can safely be worked up to, while 
a great store of valuable information bearing on the 
silviculture and general management of the forests was 
put on record It is not too much to say that the estab- 

lishment of the Working Plan Branch was a forerunner of 
the Forest Research Institute at Dehra Dun, which, how- 
ever, did not come until twenty two years afterwards 
Prof Stebbing deals in detail with the development 
of the education of the staff, both superior and sub- 
ordinate The recruits for the former continued to be 
educated on the Continent until 1886, but in 1885 the 
first School of Forestry m Britain was opened at 
Cooper s Hill The organisation of this was entrusted 
to Sir William Schlich It remained at Cooper’s Hill 
until 1905, when it was transferred to the University 
of Oxford As soon as a sufficient number of duly 
qualified teachers of forestry had been secured, the 
establishment of an Indian School of Forestry at Dehra 
Dun was effected, m 1878, for the training of the 
ranger class of officers It was gradually unproved, so 
that by 1900 it had been brought up to a standard 
which made it possible to undertake the instruction of 
the recruits of the provincial part of the controlling 
staff Indeed, it is likely that soon the whole of the 
superior staff will be educated at Dehra Dun 
Prof Stebbing says m the preface to volume 11 that 
tho fourteen years, 1857 to 1870, witnessed the true 
foundation of forest conservancy ip the different 
provinces of the Indian Empire, and that the work 
winch was undertaken during the period 1871-1900 
was the natural corollary and outcome of the lines laid 
down between 1857 and 1870 This is, m our opinion, an 
exaggerated view, because, as has been indicated above, 
several of the most important measures which secured 
the success of the whole undertaking were conceived 
and introduced during the penod 1870-1900 Not 
only was all the spade-work done during the latter 
penod, but also rational forest conservancy became an 
established fact Not far short of 100,000 square pules 
had definitely become permanent State forests, the 
greater part of these were worked according to the 
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provisions o! wtU-prep*r«} working plans, more thta 
half the area was protected against the annually re 
currmg forest fires, most of these areas had been 
surveyed and mapped , the education of the staff had 
reached a high standard, and, last but not least, a 
remarkable amount of research had been accomplished 
during the period, as evidenced by such works as 
Brandis’s “ Forest Flora of North West and Central 
India," a book of such excellence that the author was 
forthwithelectedafellowoftheRoyalSoaety, Gamble's 
‘ Manual of Indian Timbers ’ and his great work on 
Indian Bamboos ” , and Baden Powell’s “ Forest Law ” 
Nor should it be forgotten that the greater part of the 
material with which Brandis dealt in that monumental 
work entitled ‘ Indian Trees ' was collected during 
the second half of last century, although the book 
was not published until 1906 It would lead too far 
to mention works on forestry proper The Indian 
For nter was started by Sir William Schlich m 1875 
Prof Stebbing calls it a mine of information from a 
perusal of which a great deal is to be learned A great 
quantity of observations on the silviculture of Indian 
trees is incorporated in numerous reports, and it has 
only lately been collected and made available to 
foresters generally Unfortunately, the establishment 
of the Forest Research Institute at Dehra Dun was 
too long delayed, but what part of the Empire has 
not sinned in the same manner ? 

Twenty chapters of volume 1 and ten chapters of 
volume 11 are devoted to a description of the progress w 
forest conservancy in the several provinces of India 
The last chapter of volume u contains an appreciation 
of three Inspectors General of Forestry Prof Stebbing 
gives the text of resolutions by the Government of 
India acknowledging the services of Sir Dietrich Brandis 
and of Mr Ribbentrop, and remarks that no such 
resolution was passed acknowledging the services of Sir 
William Schlich The latter statement is not correct, 
as a resolution acknowledging the valuable and dis 
tmguished services of the last-mentioned was passed 
by the Governor General in Council on February 7 
and published in the Gazette of India of February 9, 
1889 

Apart from some passages which might be questioned 
by past or present members of the Indian Forest Service, 
Prof Stebbing has produced a very full account of 
the development of Indian forest conservancy up to the 
year 1900 It is based on the study of a vast number 
of works and writings, among which Ribbentrop s 
“ Forestry in British India ” takes a prominent place 
A rainfall map is attached to volume 1 , and a general 
map of India to volume 11 Sixty-three artistic illus- 
trations are inserted, and they serve as pleasing resting- 
places during the perusal of the book 
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Cambridge Biographic*. 

Alumm Cantabngienses a Biographical List of all 
known Student t, Graduates, and Holders of Office at 
the University of Cambridge, from the Earliest Times 
to 1900 Compiled by Dr John Venn and J A 
Venn Part 1 Trom the Earliest Tunes to 1751 
Vol 3 Dabbs — Juxton Pp v+492 (Cambridge 
at the University Press, 1933 ) 7/ 10s net 

T HE second volume of this monument of industry 
and antiquarian research carries the list Of 
members of Cambridge University pnor to 1751 down 
to the name of Juxton The first four volumes, cover- 
ing the whole of the early period, are to be published 
by the end of next year, and the editors now ask for 
additions and corrections to the data already published 
In the present volume, among men of science of 
repute wc note the names of De Moivre, a Protestant 
refugee from France, and Sir Kenelm Digby, one of 
the original members of the Royal Society, who was 
at one time banished to France , Thomas Gale, regius 
professor of Greek and first secretary to the Royal 
Society, J Flamsteed, first Astronomer Royal, and 
Jeremiah Horrox, who predicted and observed the 
transit of Venus in 1639 , Gilbert, the physicist, and 
William Harvey and Glisson among many distinguished 
members of the medical profession Of those who com- 
bined eminence in two distinct branches of science may 
be mentioned Dacres, who was professor of geometry 
and censor of the Royal College of Physicians Of those 
known more widely in a different «phere we note John 
Dryden, who was discommuned for contumacy to the 
Vice Master of Trinity , the Duke of Northumberland, 
Chancellor to the University m 1551, who was executed 
on Tower Hill , N Laton, first master at the school in 
Cambridge, Mass , which afterwards became Harvard 
College — and John Harvard himself Orlando Gibbons, 
Thomas Gray, George Herbert, Robert Hemck, and 
Ben Jonson bear witness to Cambridge s continued love 
of the muses , the name of Judge Jeffreys strikes another 
note as also do the names of Erasmus, Thomas Gresham, 
founder of the Royal Fxchange, and Thomas Hobbes 
Amongst distinguished Cambridge families we find 
the Darwins and the Howards The latter in their 
history bear witness to the religious disputes which 
have m the past left their stamp on Cambridge as on 
England Martyrs on both sides were educated there 
The position of Cambridge m the Civil War is suggested 
by the names of Fairfax, Fleetwood, Hesilng, and Hollis, 
though the Earl of Montrose represents the other side 
Among the points of human rather than of historical 
interest we may note the sentence of transportation on 
Henry Justice for stealing books from the University 
Lihrary, and the history of Adam Elliot, a slave to 
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Moonsh pirates Francis Dawes, who hanged himself 
with the chapel bell rope, must have had a gnm sense 
of humour Lastly, the modem touch giving the sense 
of continuity in the history of Cambridge is supplied 
by W illiam Hawteyne, who went out as an army 
chaplain in Flanders and Germany 

The Qaeat Expedition and its Lessons 

Shackleton s Last Voyage the Story of the" Quest” By 
Comdr Frank Wild From the Official Journal and 
Private Diary kept by Dr A H Macklin Pp xvi + 
37a + 100 plates (London New York, Toronto and 
Melbourne Cassell and Co Ltd , 1933 ) 30s net 

C LOSE upon the heels of the excellent “ Life of 
Sir Ernest Shackleton by Dr H R Mill, comes 
the stor> of his last voyage It is told by his old com- 
rade in adventure, who took part in all the expeditions 
with which Shackleton was connected, and whose expen 
ence of Antarctic life was even greater than Shackleton’s 
Commander Wild is assisted in his literary labour by a 
member of the expedition who seems to have been in- 
valuable at every turn, Dr A H Macklin 
The tale is told m a plain, straightforward manner 
which reflects the character of the writers, who ask 
neither for eulogy nor for sympathy, although both will 
be readily forthcoming Of the success they hoped for 
there was but little, of the bitterness of thwarted plans 
there was much, but there is small mention of either 
The events of the voyage are duly chronicled, and 
comment is usually reduced to the minimum The 
mam features of these events are already well known 
through the medium of the daily press, but the book 
adds to them so much in the way of personal detail, 
and the pros and cons of the decisions which were made, 
that we recognise at once the inadequacy of a press 
narrative 

The expedition was unfortunate almost throughout, 
and the story resolves itself mto a tale of misfortunes 
endured or overcome, many but not all of which were 
una voidable The crowning misfortune, the loss of 
its leader before the expedition had even reached its 
cruising ground, would have wrecked the future of 
most expeditions, and it is this which absorbs one's 
interest and overshadows the other incidents to a great 
extent Every reader, and especially those with 
Antarctic experience, will admire the spint of Wild's 
decision to ‘ carry on ’ after the death of the leader , 
indeed, in the circumstances as given in this book, none 
would have blamed bun had he turned back 
It is the duty of every leader of an expedition to 
write its narrative, the tale of the things done , but as 
he writes it we suspect that he writes a second one in 
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hu own mind, the tale of the things left undone and the 
things be did unwisely, and there can be no doubt tbkt 
the one which does not reach the printer is the more 
valuable of the two It is in no unfriendly spirit, and 
with the greatest admiration for all the actors m the 
story, that we propose to examine some of the causes of 
misfortune, causes which must be wnt large m Com- 
mander Wild’s own mind as things he would avoid next 
tune It is the business of those interested in polar 
exploration to extract the lessons of the past as well 
as to applaud its successes 

With so popular a leader, so varied a programme, 
and so small a ship, it was perhaps inevitable that the 
expedition should have become the prey of the sensa- 
tion-monger reporter before it started Such a fate 
should rank perhaps as a nuisance rather than as a 
misfortune, but it was scarcely fair either to the leader, 
harassed with the thousand details of preparation, or 
to the members, most of whom had their polar spurs 
yet to win, to find the press following every movement, 
publishing every plan, and featuring ’ every detail 
down to the ship s cat 

Beside such a small matter, the enforced change of 
plans at a late date was a very real misfortune The 
fundamental character of this change, for which but a 
few months was available, is perhaps not appreciated 
by the general reader, to whom the Arctic and the 
Antarctic are merely opposite poles of cold and un- 
pleasantness The change was really from a short 
North Atlantic voyage followed by sledging exploration 
in the “Beaufort Sea — essentially a land expedition, in 
fact — to an oceanographical cruise in the stormiest seas 
of the world, essentially a ship expedition We deplore 
the change for other reasons, for we believe that a 
leader with the qualities of Shackleton, and followed by 
the men he had selected, would have made great dis- 
coveries in the blank spaces of the Beaufort Sea 
Indeed, only the most urgent circumstances could have 
prevailed on the leader to make such a change, circum- 
stances not at all covered by the phrase, “ as it was 
too late to catch the Arctic open season the northern 
expedition was cancelled ’ 

Even so, we think that success would have been 
somehow achieved were it not that the element of 
hurry now came doubly mto the preparations, an 
element which must have been responsible for the 
totally inadequate survey of the Quest’s boilers and 
engines, the defects m which crippled the expedition 
from the moment it left England It is sad to read, 
for example, that only after infinite delay and expense, 
enforcing vital changes m the {dans— in fact, only after 
reaching South Georgia— was it found on consulting the 
ship s record that the boilers were thirty-one yean old, 
and Commander Wild marks hu surprise and chagrin by 
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printing the fact m 1 tabes * While these fundamentals 
were somehow overlooked, the ship was equipped with 
an array of special fittings such as no former polar ship 
could boast — enclosed bridge, clear- view screens, gyro- 
scopic compasses, double set of wireless, etc — all very 
helpful, no doubt, but one can imagine the remarks of 
the ship s officers when, though surrounded by these 
devices, they had to nurse a leaky boiler and a crank- 
shaft out of the true 

The initial cost of the Quest, a small wooden vessel of 
135 tons, was xi,ooof , and we imagine that before she 
returned at least as much again must have been spent 
upon her Even allowing for the fact that she was 
bought when the shipping market was at its peak it is 
clear that oceanographical or polar expeditions are 
ruinously expensive, nor can former expeditions present 
much more satisfactory balance sheets 

The Discovery was designed and built in 1900 for 
Antarctic exploration, and cost more than 50,000 1 , she 
was sold afterwards for a fraction of that sum She is 
now being reconditioned at a cost comparable with her 
first cost, to continue, after twenty years, the work for 
which she was originally designed During that period 
Scott, Shackleton, and Mawson, to mention only the 
chief leaders, have wanted her and had to put up either 
with inferior ships or have lost heavily over buying and 
selling Meanwhile, the only ship ever built specially 
for the Antarctic has been sealing or dry rotting m dock 
Manifestly we are here touching upon what might 
almost be called a scandal, but it is one for which no 
one m particular is responsible, unless it be the com 
parues who make large profits by selling and buying 
exploring ships The real scandal is that polar explora 
turn is so little organised, the efforts are so spasmodic 
and independent, that it was no one s business to keep 
the Discovery after her first voyage and charter or lend 
her when she was again required 

That we believe, is the real lesson to be learnt from 
the story of the Quest , and it is a lesson, not for the 
Shackletons and Wilds of the future, but for us stay at- 
homes who urge them on, who even subscribe towards 
their ventures, but take no steps to secure continuity 
from one expedition to the next 

The book is well illustrated, but is extraordinarily 
deficient m good maps It is time that publishers, if 
not their authors, realised that adequate maps are 
essential to such books and improve their selling 
prospects Perhaps the most valuable part of the 
book is the medical appendix written by Dr Macklin, 
in which he gives the most up- to date summary of 
medical conditions on a polar expedition, with advice 
drawn from his own experience on such subjects as 
scurvy, frost bites, and sledging rations 
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Metallurgical Furnaces. 

The Flow 0$ Gases in Furnaces By Prof W E 
Groume Grjunailo Translated from Russian into 
French by Leon Dlougatch and A Roths tem 
Translated from the French by A D Williams 
With an Appendix upon the Design of Open Hearth 
Furnaces Pp xxi + 399 (New York J Wiley 
and Sons, Inc , London Chapman and Hall, Ltd , 
1933) 37s 6 d net 

T HE construction of furnaces for metallurgical 
purposes has been guided in general by rule of 
thumb practical experience having shown a particular 
furnace to work well and a similar design being adopted 
m new plant, without any established principles to 
serve as a guide to the designer In 1911 there 
appeared an important work m Russian, by Prof 
Groume Grjunailo, in which an attempt was made to 
place the subject on a scientific basis Being trans- 
lated into French in 1914, and introduced to the French 
public by Prof Le Chnteher, this novel treatise attracted 
much attention, and it has now been made available, 
in an extended form, to the English speaking world 
It should be studied with care wherever furnaces are 
used The loss of heat m most metallurgical furnaces 
is large, and economies in this direction are of great 
importance m the improvement of industry, especially 
in view of the great increase in the cost of fuel 
The guiding principle of the work is recognition of 
the fact that the densities of hot and cold gases differ 
so much that a mass of flame passing through a furnace 
may be treated as if it were a light fluid, floating on the 
heavier mass of gas at a lower temperature beneath it 
It is then possible to apply the laws of hydromechanics 
to the case of furnaces For purposes of study and 
demonstration, sectional models of the furnaces are 
made, enclosed between sheets of plate glass, water 
being introduced, and a light liquid, such as kerosene, 
coloured for distinctness, being then admitted through 
the gas ports It is then easy to see how the light 
bquid, representing flame, distributes itself through the 
furnace The difference between the efficiencies of 
updraught and downdraught kilns is at once made 
evident by this method, and the use of such models is 
becoming common Many examples are given by the 
author of furnaces which were unsatisfactory m their 
working, but became efficient on being reconstructed 
m accordance with these principles The consequences 
are worked out quantitatively, and formula are arrived 
at which may be used by the furnace designer 
It may be suggested, however, that the author 
scarcely takes sufficient account of radiation as a means 
of supplying heat to the objects m the furnace The 
translator has added greatly to the value of the work 
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by supplying long appendices on the design of Siemens 
furnaces, hot-blast stoves, and boiler settings, m which 
the author s principles are applied to a large number of 
concrete cases, with an abundance of numerical data 
Tables of thermal data and curves giving the heat 
capacity and calorific intensity of some of the most 
typical gaseous and liquid fuels complete a book which 
should exert a great influence C H D 

Our BookshelC 

Periodicals of Medicine and the Allied Sciences in 
British Libraries By Prof R T Leiper , with the 
collaboration of H M Williams and G Z L Le Bas 
Pp vi +193 (London British Medical Associa 
tion, n d ) ioj 6d 

The provision of Union Lists of Periodicals filed in 
our University centres is now recognised to be an 
indispensable aid to research Such Lists should be 
authoritative They should be issued at frequent 
intervals and on a uniform basis of compilation 
Their type should be kept standing with the view 
of reducmg the labours of their compilers and the 
cost of successive editions to their buyers Something 
has already been accomplished in this direction , 
but the ground is not yet adequately covered 
Union Lists of Periodicals, however, representing 
specific branches of knowledge, stand upon a less 
secure footing Dr Leiper s ' Periodicals of Medicine 
and the Allied Sciences in British Libraries ” illustrates 
the difficulties which beset the path of the untrained 
compiler of these sectional lists in the absence of a 
printed National Union List covering the whole range 
of periodical literature Judged by the “ standards 
which guide professional librarians ” (we are quoting 
from Dr Leiper s preface), the work before us cannot 
be regarded as satisfactory, m more than one respect 
Wales, for example, is not represented m the List , 
the Scottish libraries are not represented by the 
Advocates’ Library in Edinburgh, or the London 
libraries by the Library of the Patent Office These 
are serious omissions We do not, however, propose 
to justify our criticism further, for to some extent 
the defects in the List are admitted in the preface 
We prefer to meet Dr Leiper on his own ground 
The compiler and his collaborators have grappled 
manfully with a very difficult task, and have succeeded 
in producing a work which wiU be serviceable to 
students m the field of medical research provided 
that they do not lean too heavily upon its biblio- 
graphical sufficiency and accuracy Further, we trust 
that its publication will serve to promote a higher 
co ordination of work among professional librarians — 
in respect of which, as Dr Leiper suggests, there is 
still great room for improvement 

Nickel Ores ByW G Rumbold (Imperial Institute 
Monographs on Mineral Resources, with special 
reference to the British Empire) Pp ix+81 
(London John Murray, 1933 ) 5s net 
This little volume is written m the same way and 
upon the same lines as its predecessors m the senes of 
Imperial Institute monographs on mineral resources , 
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that is to say, it commences with a brief account of 
the mode of occurrence and the character of nickel 
ores, the metallurgy of nickel, and the uses to which 
this metal is put industrially, followed by a description 
of the occurrences of nickel ores within the British 
Empire, and finally of the foreign sources of supply of 
this metal The task is in so far rendered an easy me 
because the author had at hand the well-known report 
of the Royal Ontario Nickel Commission published m 
19x7, in which the whole subject i»moat exhaustively 
dealt with This great report is, however, too volumin- 
ous for the ordinary seeker after genital information, 
and the present monograph fulfils a useful object in 
presenting the subject matter in a more convenient 
and more readily accessible form It should be added 
that Mr Rumbold has done his work very well The 
section on the applications of nickel, although brief, 
is tolerably comprehensive, although more attention 
might perhaps have been given to nickel plating, which 
is becoming of very great industrial importance In 
other respects the author appears to have covered the 
ground very thoroughly , he scarcely does full justice 
to the important part that Norway has played in nickel 
production in the past, and, to judge "by the biblio- 
graphy attached, does not seem to have consulted the 
tolerably extensive Norwegian literature on the subject 
Upon the whole, it may fairly be said that the work 
carries out very well the intention of the senes, namely, 
‘ to give a general account of the occurrences and com- 
mercial utilisation of the more important minerals ” 

Proceedings of the Aristotelian Society New Senes, 
Vol 33 Containing the Papers read before the 
Society during the Forty-fourth Session, 1933-1933 
Pp u + 389 (London Williams and Norgate, 
1933) 35s net 

Philosophy takes account of the meaning of things 
At the present time, it is partly occupied With new 
conceptions of the structure of the material universe, 
or matter, m terms of theoretical physics Among 
the papers m the current issue of the Proceedings of 
the Aristotelian Society — mainly devoted to dialectical 
discussions of classical themes or the re statement of 
old problems — attention may be directed to three 
The Rev Leslie Walker’s New Theory of Matter ” 
— new, in the sense of its being pre Aristotelian — 
is (he says) an attempt to deduce from relatively 
simple fint principles the laws of co-existence and 
sequence which have been found experimentally to 
hold good between observed changes m the sphere 
both of quantity and quality He finds that the 
essence of a thing lies in the fundamental structure 
or ratio — forma substanitahs — which holds between 
the potentialities themselves 
Dr E S Russell’s “ Psychobiology ” is a monadistic 
conception— opposed to the mechanistic or vitalisfac 
view— m which living things appear to show a persistent 
and enduring individuality of action unparalleled m the 
inorganic realm structure and function, he maintains, 
must be treated as one and inseparable 
Prof Sellars, in a thoughtful paper on the “ Double- 
Knowledge Approach to the Mind - Body Problem,” 
demands a deepening of our metaphysical categories : 
there exists, indeed, in Nature a level of causality, 
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<A self-determination, winch doe* not easily fit into the 
traditional interpretation of Nature 

Entomology with Specud Reference to tis Ecological 
Aspects By Prof J W Folsom Third revised 
edition Pp vu + soa (London John Murray, 

1933) air net 

Psor Folsom’b well known text book gives a clear 
and concise account of the various aspects of ento 
mology, and is written with the object of meeting the 
growing demand for a biological treatment of the 
subject The present (third) edition includes a con 
sidemble amount of new letterpress, with the addition 
of an opportune chapter on insect ecology, and some 
950 titles have been added to the bibliography Con 
ttdenng the limited size of the book (500 pp) the 
author lias been remarkably successful in dealing with 
his subject in a comprehensive manner An elementary 
treatment is, of course, only possible within this com 
pass Entomology like other branches of science, has 
made such rapid strides during the last twelve years or 
so, that it is almost impossible to compress a really 
adequate work mto less tWi 800 or 900 closely printed 
pages There is a great need at the present time for a 
more advanced book, since works of an elementary 
nature are tolerably numerous Among the latter, 
Prof holsom s book is undoubtably one of the best 
The author s admirably terse and lucid style is of great 
value to the beginner, while the up to date biblio 
graphy, that is appended at the end serves as a guide 
to the sources where fuller information is obtainable 


How to Build Amateur Valve Stations By P R 
Coursey Pp 70 (London The Wireless Press 
Ltd , New York The Wireless Press, Inc , 1923 ) 
if 6 d net 


Wk can recommend this book to all who want to take 
advantage of the latest developments of radio tele 
phony The author is equally at home on the scientific 
as well as on the practical side of the art, and experts 
attach weight to his views 
The very simple seta described can be trusted to 
work admirably on days when the electrical condition 
of the atmosphere is not very disturbed A set for use 
in Great Bntam should have a tuning range from 300 
up to 2700 metres This would include the Eiffel 
Tower time signals which are usually made on a wave 
length of 2600 metres, the French ' radiola ’ concerts, 
which are sent on a wave length of 1500 metres, the 
Hague concerts on 1050 metres the French concerts 
from “ificole des Postes et Telegraphes ’ on 450 
metres, and the British concerts broadcasted on wave- 
lengths varying between 330 and 495 metres Careful 
ana accurate descriptions are given of the components 
of valve receiving sets, the diagrams can be read at 
a glance, and the many useful practical hints wjl be 
welcomed by amateurs 


Labyrinth and Equilibrium By Prof S S Maxwell 
(Monographs on Experimental Biology) Pp 163 
(Philadelphia and London J B Lappincott Co , 
1993) ios 6 d net 

Many different views have been held as to the respec- 
tive functions of the ampullte, otoliths, and other con- , 
•tituent parts of the internal ear, and toy fresh evidence 
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on the subject must be welcome to physiologists 
Prof Maxwell seems to have attained a high degree of 
accuracy in his experimental methods, especially m 
dealing with the otoliths He shows, for example, that 
compensatory movements to rotations around the 
longitudinal and transverse axes continue so long as 
the otolith of fhe recessus utnculi remains uninjured 
He further shows, in the case of the ray, by mechanical 
pressure upon the otolith m different directions, that 
it is the displacement of the otolith and not its own 
pressure which is the actual stimulus, and that it u 
the direction of the displacement which determines the 
direction of the compensatory movement Unfortun- 
ately, his experiments leave us completely in the 
dark as to the reason for the existence of the three 
semicircular canals and their highly characteristic 
orientation 

Radioactivity and the Latest Developments tn the Study 
of the Chemical Elements By Prof K Fajans 
Translated from the fourth German edition by 
T S Wheeler and W G King Pp xvi + 
138 (London Methuen and Co, Ltd, 1993) 

85 6 d net 

Prof Jajan s book is particularly addressed to 
chemists, and it gives m a very readable form the 
important developments in the study of radioactivity, 
isotopes, atomic numbers, and the structure of the 
atom which have been made in recent years The 
subjects are dealt with briefly, but m a very authorita- 
tive manner, and chemical students will find the book 
of great interest and value There are references to 
the literature and an index The book is well printed 
and illustrated One might have wished for a little 
more detail of experimental methods (e g in connexion 
with Moseley s work, which is not described, whereas 
Aston’s apparatus is figured and explained), but in 
the limits of his space the author has generally made 
a wise choice of material The numerical constants 
m the tables of radioactive senes (pp ai 23) in some 
cases differ shghtly from those adopted m the Report 
of the International Commission on the Elements 
(i9»3) 

Geometry Practical and Theoretical, Part Passu By 
V Le Neve Foster In 3 vols Vol 3 Solid 
Geometry (Bell s Mathematical Senes for Schools 
and Colleges) Pp xiv+423 585+viu (London 
G Bell and Sons, Ltd , 1922 ) 35 6 d ^ 

This is the third part of a work of which we have 
already noticed the first and second parts (Nature, 
June io, 1922, vol 109 p 737) Mr Foster continues 
to combine the theoretical with the practical, apd 
added interest w obtained by historical references 
The scope of the book is indicated by the factMMtt it 
deals with parallelepipeds and tetrahedra, lujKand 
planes, gradients, regular solids, and the sphere Tfyere 
are chapters on the mensuration of prisms, pyruuda, 
and spheres, as well as on solid angles and Eulerk 
theorem A concluding chapter on the earth is par- 
ticularly useful and instructive 
We like this volume very much, and think it makes 
a most useful and pleasant addition to the availably 
elementary literature on solid geometry S B 
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Letters to the Editor 

[The Editor does not hold himself responsible for 
opinions expressed by hu correspondents Neither 
can he undertake to return nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part oj Mature No notice is 
taken of anonymous communications ] 

The Gorilla a Foot 

Sir Ray Lankfstfr in his recent book Great 
and Small Things makes the following statement 
in the chapter on The Gorilla of Sloane Street 

An entirely erroneous figure of the gonlla s foot 
is given by Mr Akeley m the World s Work of October 
1922 He gives valuable observations on the habits 
of the gorillas made when hunting this animal in the 
neighbourhood of I ake Kivu in Central Africa He 
made casts of the head hands and feet of specimens 
killed by him But the cast of the foot is (as shown 
in a photograph) strangely distorted and made to 
present a false resemblance to the foot of man Since 
Mr Akeley was securing specimens of gorilla for the 
American Museum of ^Natural History in New York 
it is well that his mistake about the gorillas foot 
should be corrected at once 

I have examined the cast of the foot made by 
Mr Akeley who states that the cast was made m the 
relaxed position after rigor mortis had passed away 
There has been no retouching or alteration and the 
photographs published in World ? Work give a very 
fair representation of it The foot of Mr Akeley s 
old male gonlla undeniably differs in many details 
from that of John the young Gorilla of Sloane 
Street and still more from thit of an infant gorilla 
formerly in the New York Zot logical Park 

Dr D J Morton an orthopedist has recently 
published an important article on the evolution of 
the human foot in the American Journal of Physical 
Anthropology (Oct Dec 1922) in which the structural 
contrasts in the skeletons of infant and a 1 lit gonlla 
feet are shown to be connected with the differences 
in function and m body weight Mr Akeley s old 
male gonlla foot is amazingly manlike in general 
appearance his female gorilla foot shows a distinct 
peroneus tcrtius muscle No doubt the great toe 
could be more or less abducted from the other digits 
but the cast rej resents the foot as it w is m the rclaxe 1 
condition There is no evidence from the cast that 
the foot is strangely distorted and made to present 
a false resemblance to the foot of man 

From a copy of this cist which is being sent 
to the Bntish Museum (Natural History) Lnglish 
naturalists Hill have an opportunity of judging 
whether bir Ray Lankester s cnticisms are justified 
Win jam K Gricory 
American Muse 1m of Natural History 
New \ ork September 21 


Mv criticisms quoted by Dr William K 
Gregorv refer to a text figure published by Mr 
Akeley r the If arid s W rk of October 1922 As to 
whether this f gure gives a very fair representation 
of the cast of the gonlla s foot made by Mr Akeley 
and what precisely Dr Gregory means by vervfnir 
we shall be able to judge when the promised copy 
of the cast is received at the Natural History Museum 
My own expenence is that a photographic camera 
turned on to such an object as the cast of the foot 
of a dead gonlla will yield a misleading or even a 
distorted picture if special skill has not been 
exercised m both the posing and the illumination of 

NO 2821, VOL 1 1 2] 


the photographed object and also in the manipulation 
of the camera 

I should be greatly pleased were Mr Akeley to 
demonstrate that the foot of the gonlla from Mount 
Mikenois os he supposes unlike that of the other adult 



gonllas Ion,, known to naturalists as well os unlike 
that of anv known anthropoid 

big i is reproduced photographically from that 
given by Mr Akeley in the Worlds ft ork as repre 
senting a cast of the foot of a large gonlla taken 
immediately after death It is unlike any other 
published figure of 1 gonllas fo >t I place here 
beside it the figure of the plantar surface of the 
gonlla s foot (rig 2) as 
recorded by Mi P c ck 
of the Zoologic il Society 
of I ondon I accept this 
Fig 2 as correct It agrees 
with all other statements 
and illustrations prior to 
that of Mr Akeley 

The cxplinati 11 of this 
discrepancy which appears 
to me probable is th it Mr 
Akeley s cast of the fit 
of the gonlla— reproduced 
heic as Fig 1 — has been 
accidentally distorted s 
that the photograih is 
misleading It is highly 
improbable that big 1 
corerctly represents the 
foot of a normal species or variety of gonlla 

Since wnting the above I have received bv the 
courtesy of the publishers — Messrs Heinemann — 
advanced sheets of Mr Akeley s new book called 
In Bnghtest Afnca My opinion that owing to 
some unfortunate mistake the cast itself of the 
gonlla s foot figured by Mr Akeley is defective and 
distorted is favoured by the photograph labelled 
A Gonlla s Foot and Hand which faces p 230 
of the new book This photograph is not taken 
from a cast but from the actual foot and hand of a 
dead gonlla It shows the plantar surface of the 
foot and this differs very widely from the same region 
as shown m the cast under discussion which is 



November 24, 1923] 


NATURE 


759 


from another specimen In this new photograph 
the great toe is large and diverges from the other 
toes as in my Fig 3 (here printed) But its terminal 
ph^inn-r is flexed and the foot is so posed that the 
great digit projects over and in front of the bases 
of the other digits and is consequently foreshortened 
m the photograph The shape of the plantar surface 
and that of the heel is not that shown m the photo 
graph of Mr Akeleys cast — but is that already 
familiar to those who have made a study of the 
gonlla s foot It is a happy circumstance th it Mr 
Akeley presents his readers with conclusive evidence 
condemning his plaster cast of the gonlla s foot 
side by side with the photograph of that misleading 
production (which faces p 242} He could not deal 
more frankly and straightforwardly with the matter 
than this E Ray Lankester 

October 5 


Determination of the Temperature of the Upper 
Atmosphere by Meteor Observations 

In a letter published m Nature for February 10 
1923 (p 187) I referred to the possibility of deter 
mining the temperature of the upper atmosphere on 
any occasions when the disruption of a meteor has 
been heard and the tune interval between sight and 
sound has been recorded I have now to report 
that I have only been able to learn of two instances 
which have looked favourable and that neither of 
them has yielded useful information 

The first case is that of the meteor of December 21 
1876 which is described in the American Journal of 
Science and Arts Senes III Vol 13 p 166 1877 
and m a paper by Prof C U Shepard on p 207 of 
the same volume as well as in a paper read by Prof 
D Kirkwood before the American Philosophical 
Society March 1877 The meteor was under observ 1 
tion from Kansas to the shores of Lake Ene 

Over the State of Missoun one or more explosions 
occurred and the disintegration continued until there 
was a large flock of brilliant balls chasing eioli 
other across the sky In some places a temfic 
senes of explosions were heard It is clear that 
the identification of the source of any particular 
sound is out of the question The following tantalis 
ing observation quoted by Kirkwood u> therefore of 
no service Rev James G imson who resides one 
mile south of Bloomington noticed by his clock the 
time of the meteor s disappearance and also that of 
the subsequent rumbling sound together with the 
violent jamng of his house The interval was 
is minutes indicating a distance of 183 miles 
The implication that the speed of sound is a un versal 
constant is to be noted 

The second case is that of the meteor of July 27 
189a a very detailed account of which is given by 
Prof I S Holden in Meteors and Sunsets 

( Contributions from the Lick Observatory No 5) 
t is clearly established that the meteor exploded 
at a height of about 28 miles and near to Merced 
California The determination of the time of passage 
of the sound to the Lack Observatory appears from 
the statements of the observers to be precise enough 
Five observers who noted tho time at which the 
sound was heard agree within two or ^hree seconds 
For the time at which the explosion was seen there 
is however only one observation with any claim to 
precision 

The time of explosion (A F 

Poole) 7h 29m 45s ± 10s 

The tune of hearing the 
report (five observers) 7h 36nj 14s ± 38 
Time of passage of sound 6m 29s ± 13s 
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The distance from the observatory to the point at 
which the explosion occurred is estimated by Holden 
as 59 3 miles — t e 93 km due allowance being made 
for the height of the observatory above sea level 
The data imply that the average speed of the 
sound was 2 44 ±8 metres per second and that the 
average temperature of the air between 28 miles and 1 
mile above sea level was i48°±9° A (about - 193 0 F ) 
In 1894 such an estimate was accepted without 
difficulty In 1923 it looks wrong The most likely 
place for a flaw is m Poole a observation There is 
no statement as to how it was made if with an 
ordinary watch an error of a whole minute is not 
unlikely With the appropriate amendment the 
time of travel of the sound becomes 5m 29s the 
speed 289 metres per second and the temperature 
207° A 

Somo confirmation is found m the only report 
received by Prof Holden in which a single observer 
states the interval between sight and sound of the 
explosion Mr George Bray saw the whole phono 
menon at Santa Clara and gave the interval as 
7± minutes According to Holden s sketch map the 
horizontal distance was 70 miles the path of the 
sound was therefore about 73 miles or 121 km and 
the speed 278 metres per second This corresponds 
with an average temperature 192 0 A and is quite 
plausible but with the limitations implied by an 
estimate of 7J minutes little weight can be attached 
to the result 

I have trespassed so far on your space because 
I wish to emphasise the fact that any one who has 
the good fortune to see a meteoric explosion will be 
doing good service if he notes the timo by his watch 
(writing it down immediately) and listens for the 
sound If he is able to compare his watch with 
a standard clock so much the better but from the 
present point of view the interval is of greater 
importance 

In conclusion I should like to thank Miss Williams 
assistant secretary of the Royal Astronomical 
Society who devoted much time to looking through 
the literature of meteors on my behalf 

TJW Whipple 
6 Addison Read Bedford Park W 4 
October 25 


Experiments on Clona tnteetinalls 
In the issue of Nature for November 3 p 653 
there appears a letter from my ol l friend and former 
colleague Mr H M Fox m which he recorls an 
attempt which he inode this summer to repeat Dr 
hammerers experiments on C101 1 These expen 
ments consisted in mducmg an abnormal growth of 
the siphons of Fiona by repeated amputation Mr 
b ox amputated tl e siphons of Cion 1 but the length of 
the regener ite 1 siphons was normal 

As Dr Kammerer took a deep interest in the pro 
jected repetition of his experiments on Ciona and 
wrote to me twice this summer to learn if repetition 
were being attempted and under wlnt conditions 
perhaps you will allow me to make some remarks on 
Mr box s letter as Dr Kammerer is now m America 
Dr Kammerer whilst in Cambridge wrote out a 
full account of the precautions to be observed in 
making these experiments At that fame he did not 
know that Mr 1 ox was going to take up the work 
another Cambridge biologist had undertaken to do so 
but this gentleman was prevented by illness from 
doing the work To him however Dr Kammerer 
had transmitted his information I understand — 
Mr Tox will correct me if I am wrong — that Dr 
Kammerer s instructions did not reach Mr Fox 



NATURE 


760 


[November 34, 1933 , 


In these circumstances it is not surprising to learn 
that Mr Tax failed to obtain Dr Hammerer s results 
since he has tumbled into one of the most obvious 
pitfalls It may surprise him very much to learn 
that Dr K ammeter got the same results as he dxd when 
like Mr Tox he cut oS only the oral siphon Since 
the anal siphon remains of normal length and the 
reaction is of the animal as a whole the regenerated 
oral siphon is of normal length also But when both 
anal and oral siphons are amputated tn a very young 
antmal then long siphons ore regenerated I have 
a photograph which shows an operated Ciona and a 
normal one growing side by side in the same tank and 
the contrast between the lengths of their siphons is 
obvious When Dr Hammerer returns from America 
I hope that Mr Fox will communicate with him and 
repeat the experiments observing Dr Hammerers 
precautions when 1 feci confident he will obtain 
Hammerer s results 

My confidence is based on the following considers 
tions Curt Herbst in Gcrnuny tned to repeat Dr 
Hammerers experiments on Salamandra maculosa 
ho arrived it the conclusion that although the animal 
maj ch inge colour with environment yet these 
changes are temponry and that therefore it was 
useless to try to repeat Hammerers work on the 
inhentabihty of these ch mges IJerbst worked 
principally on Salamander lari e Mr T Boulengcr 
in 1919 however began to repeat Hammerer s work 
on young metamorphosed Salamanders 1 have been 
privileged to watch Mr Boulenger s experiments from 
the beginning and now in 1923 after four vears work 
Mr Boulonger and I are both convince 1 that Ham 
merer is perfectly right so far as the first generation is 
concerned Our specimens are not jet unfortunately 
completely sexually npe h W MacBridl 

Impen il College of Science and Technology 
South Kensington I ondon S W 7 


Globular Lightning J 

I am much interested in tho reference to lightning 
mDr A Russell s presidential address tothc Institution 
of Electrical Engineers and also in the article bv Dr 
G C Simpson in Nature of Novcmlier 17 cspecivlly 
where the latter mentions that the only physical 
phenomenon yet produced in a laboratory at all 
approaching ball lightning is the active nitrogen 
studied by Lord Rayleigh 

It has occurred to me th it possibly the ball may be 
a mass of concentrated nitrogen oxides and I suggest 
this because the observations seem to fit tn well with 
the formation and action of such gases 

We know that when air passes tlirough high 
tension arc flames in an electric furnace the nitrogen 
and oxygen combine to make nitric oxide gas and that 
as the gas cools down it takes up more 0x3 gen to 
form nitrogen dioxide the speed of combination 
increasing rapidly with the cooling 
In Norway and elsewhere for many years electric 
furnaces have been running which aggregate over 
half a million horse power and make nitrates from 
the air in the same way that lightning does It has 
been estimated that 100 million tons of nitrogen 
fixed by lightning flashes fall annually on to the 
earth s surface 

The energy suddenly released by a flash is enormous, 
and the potential has to be many millions of volts to 
tear a way or a hole through the air dielectric Mav 
it not be that a very high pressure is suddenly set up 
followed by a sudden reaction and chilling effect ? If 
so then the conditions are extremely favourable to 
the production of a large amount of mtnc oxide and 
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nitrogen dioxide gas in a very concentrated and 
possibly liquid form 

Whilst moving through the air the outer layer of 
the gas will gradually oxidise to nitrogen dioxide 
which will dissipate and if the length of travel 
through the air is long enough it may all dissipate 
in that way Occasionally however a ball of gas 
may start from a point so near the earth that some 
of it is still m concentrated form when it arrives at 
earth level 

If a ball of such concentrated gas meets with 
organic material such as a haystack or a tree it 
would immediately nitrate it and a violent explosion 
take place One of the worst accidental explosions 
that took place in Germany during the War is said 
to has e been caused in that way 

rhe peculiar smell which some observers havo 
called sulphur) may be nitrogen oxides or o/one 
Of course the point most dlfhcult of explanation 
u> how the gas if such it be becomes concenti ated 
into a ball Perhaps a reader of Nati rl can suggest 
an explanation of that point 

F Hilbukn Scott 
38 Cl iremont S juare I ondon N 1 


Principles of Psychology 

An absence from London prevented me from seeing 
the review that appeared in Naturl of October 13 
P 535 under the heading Mentil Athleticism of 
my work l rinciples of Psyche logy but I desire 
now to enter my piotcst against the ill usage offered 
to iny book anl to science itself 

I do not speak from mere authors vanit) for I 
have written this book not for my own glorification 
but by way of introducing something into the world 
of thought that will eventually impinge on every 
fibre of our civihsati in in 1 help to mould the life of 
man to greater purposes 

When as a young student I set forth with this 
purpose por mares nunca de antes navtgados I resolved 
to stake my own intellectual life on the issue and 
not to write a line until I had completed the explora 
tion of my problem Th it work occupied twenty 
years of seeluded work and intense intellectual effort 
If I am confident now it is as Pythagoras was 
confident for the good reason that he had furnished 
the complete demonstration of what others had 
tent itivelv sought to know 

lhe review published anonymously in Naiure 
contains a senes of statements so wide of the mark 
as to seem to be almost purposely misleading My 
first book did not as the reviewer suggests fall still 
born from the press the whole edition has in fact 
been sold It js true that by certain authoritative 
teachers here it was received with sneering com 
ment but it found the most gratifying acceptance 
ui enlightened quaiters The Reiue Phtlosophique 
which is the most authoritative of all the philosophical 
magazines broke its rule of allotting but one page to a 
review and devoted to the book twelve times that 
space in a finely analytical study by Prof Dugas 
mmself justly famous in Europe 
So far from finding with your critic in his in 
comprehensible statement that the solution offered 
as new is certainly not novel Prof Dugas noted 
especially the originality as well as the pro- 
fundity ' of the work Of the present volume he 
says I live with your Principles just now I 
am more and more struck by the philosophic character 
of your psychology Amongst many others Ribot 
and Boutroux both world renowned expressed them- 
selves in similar terms Boutroux was * astonished ” 



November 24, 1923] 


NATURE 


761 


at the scope of the book and declared the con 
oeption is as scientific as the exposition is lucid 
I mention thes* for I recognise that in academic 
circles here it w the custom to drink the label 
but I give no value to mere authontv I ittach the 
utmost importance however to the stmed mirth 
of my own arguments proceeding fiom the deepest 
ascertainable base in regular succ ^sion to the con 
elusions offered 

Would anv one guess from the statements of the 
reviewer that this present vtion < f psveh ilogy so f ir 
from depending on my personal ftelings is entirely 
objective in conception and tli it I do not ask the 
reader to take mj senes of fundamental Prc cesses 
at my word but otHr the demonstr ition of their 
necessity and suit cicncv in an exposition of which 
the meticulous and exhaustive ch trader may be 
excused only bv the paramount desuc for rigour? 

The reviewer is wrong iven when he ittempts to 
soften a disparaging note The choice of the name 
[Aldtheian system] seems to imply a slight on other 
systems but probably nothing of the kind is inten led 
What I intend to imply is that this work stands to 
other systems in a relation coire pon ling to that of 
T isteur to the wntmgs of the physicians of I >uis 
XIV or that of Galileo to tht Schoolm n who 
discussed phenomena by talking of proper and 
improper motion and deci led questic 11s not by 
illuminating from the foundation but simply by 
ippe ding to academic shibboleths 
That too is the meaning of resting m\ hope not 
on the young is your critic cautelousl> insinuates 
but on uncontaminated and capable young mmds 
Arthur I vmh 

80 Antrim Mansions Ha verst >ck Hill \ W 
October 30 


Coi I a nch s complaint of ill usage to liw book 
in the review in Naturf amounts to a chirge tint 
the reviewer has failed to appreciate the origin dity 
and the scientific importance of the author s system 
of psychology This charge is true All I c in do 
is to assure your readers that I wrote without con 
seiousness of prejudice and only after a thoughtful 
reading of the book and sincere attempt to discover 
the author 8 meaning 1 respect the author and had 
no intention of giving offence 

I am surprised and sorry th it my reference to the 
authors former book is resented May I say that 
the playful not spiteful allusion to the reception 
of the greatest philosophical book of the greatest 
British philosopher Humes Treatise of Human 
Nature f was not meant to bear any reference to 
financial matters G 1 Lynch says that the whole 
edition of his former book has in fact been sold 
I am glad but I had no thought ibout it Possibly 
Col Lynch does not know that the whole edition of 
Home s book was sold and that he was not smarting 
under financial loss when he said that it had fallen 
still bom from the press Tht Rfviewer 


Psycho-Analysis and Anthropology 

Dr Malinowski s illuminating letter in Nature 
of November 3 contains a reference to what he 
nghtly calls my harsh judgment upon Freud s 
incursion into ethnology But he has not made it 
clear that I was criticising the views expressed in 
Totem and Taboo and not Treud s teaching as a 
whole For I am in complete agreement with the 
latter part of Dr Malinowskis letter m which he 
insists upon the value of I rcud s reform in psycho 
logical method for the solution of anthropological 
problems 
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The examples quoted by Dr Malinowski himself 
illustrate the aspect of 1 reud s work which is not 
merely fallacious but also in conflict with the essential 
part of his own teaching Moreover 1 reud entered 
the ethnological areni without preparing himself for 
the frav bv making himself acquainted with the facts 
he attempts to explain No one with any knowledge 
of the practices of totemism exogamy and taboo 
cm fill to recognise that Freud is unacquainted 
with the essential facts ind associations of these 
rem irkable customs and that his suggestions as to 
their origin arc irrelevant and nonsensical 

1 he essence of 1 reud s reform in psychological 
method was his insistence upon the fact that all the 
vagancs of behaviour ind belief the phantasies of 
the sleeping and waking life had definite causes 
which could be discovered and traced back to their 
real source in the lndivllual experience of each of 
his subjects But after exploiting this method of 
analysis of individual experience up to a certain 
point Freud suddenly changes his tactics and quite 
inconse juently postulates a universal symbolism 
into conformity with which he tries to force the in 
cidtnts of each mUviduals listinctivo experience 
T his appears to me to t e in direct conflict with the 
essenti 11 feature of his theory an 1 practice More 
over this speculation of universal symbolism » 
responsible for most of the uns ivounness of Freud s- 
methods which have excite 1 such violent antagonism 
anl I believe net without some measure of justifica 
tion It is the duty of those who appreciate the 
value of the really fundament il part of Trends 
refc rm to expose the inconsistency of these accretions 
. whith imperil the whole doctrine 
I The criticism of his adventure into ethnology is 
, inspire 1 not only bv the realisation of his lack of 
I knowledge of the subject but also by the fact that 
it is the more than doubtful and inconsistent part of 
his psychologic U teaching which he proposes to use 
as a pan icta for the cure of ethnological difficulties 
At a time when the ethnological doctrine of psychic 
unitv is at its last gasp Freud comes along with 
the fantastic nostrum of typical symbols and 
tries to revive it 

In the Vomit of last January I have analysed the 
claims made by Freud in Totem and Taboo and 
exposed their futility But as even the qualified 
support Dr Malinowski accords to this aspect of 
psycho analytic method involves a very grave danger 
to anthropology I have repeated heie some of the 
arguments set forth in greater detail in that criticism 
G Ei liot Smith 


The Origin of Petroleum 

I have read with much interest the article on 
the Origin of Petroleum in Nature of October 
27 P 027 

In a discussion of this nature one of the great 
difficulties as mentioned by Mr Cunningham Craig 
is for geologists and chemists to meet on common 
ground This applies for example to a point raised 
m the article m Nau re as well as during the dis 
cussion at the Institution of Petroleum Technologists 
m the worls to formulate any one hypothesis to 
explain the formation of such complex mixtures as 
mineral oils and still more difficult to account for 
the great diversity in chemical composition exhibited 
by mineral oils from different localities Consider 
ing coals as analogous are not the chemical and 
physical variations between lignite and anthracite 
fully as great as those found throughout the range 
of petroleums ’ Yet no one casts doubt on tne 
vegetable origin of coal on the score of the almost 
infinite variety of coal 
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In the case of petroleum formed from the same 
raw material in itself extremely variable other 
subsequent variables enter one is the extreme 
delicacy and susceptibility of both the forming and 
formed petroleum to ever continuous changes of 
temperature and pressure within the earths crust 
and the other is that petroleum can in general 
definitely be proved to have migrated at least sevtr il 
thousand feet and during this process it may undergo 
chemical alteration especially during contact with 
catalysers In forming oil in the laboratory the 
principal variables it the disposal of the chemist are 
temper iture pressure ind catalysers by varying 
these he obtains widely differing products from the 
same organic matter In Nature with infinite time 
added to the list of v anal Its at present known we 
seem to me to be not only fully justified but utterly 
unable to avoid expecting an almost infinite variety 
of petroleums 

I believe it has now been recognised that cholesterol 
and pliytostcrol ire not neeissinly any criterion as 
to animal or vegetable origin sim e both can be made 
from a number of raw materials 

It is difficult to limit remarks on a subject so wide 
and important but in conclusion I should like to 
make one further comment Petroleum m the 
m iking at surface h is 1 een mentioned m various 
parts of the world but these reports are frequently 
due to faulty observation or untenable hyjjothcses 
and Djebel Zeit 1 gypt is no exception I think 
all geologists are agreed that tile oil there is at 
latest Miocene and most probably of Cretaceous age 
and th it its presence in the cor ils is due to submarine 
and shore seep iges some of the oil from which lodge 1 
in the porous corals and that on the local evidence 
it cannot possibly be explained by formation m situ 

G W Haist 

Abbey Buildings 8 Princes Street 

Westminster SWi November 2 


The Ratline Genua Notomt* Owen 

The ralline genus Notomis was est iblished by Sir 
Richard Owen in 1843 upon a senes of bones sent 
him from New /ealand by the late Mr Walter Mantell 
m one of the earlier consignments of Moa bones 
discovered m the s ind dunes where the Maoris feasted 
Owen designated lus type species N t mis Mantelh 
In the course of determining a collection of ormtho 
logical remains from turbaries eases and kitchen 
middens from New 7 eaJand and the Chatham Islands 
containing many relics of those birds I was be 
wildered a few days ago by discovering that this 
long established genus had been boldly superseded by 
Messrs Mathews and Ircdale m their beautiful work 
on the Birds of Australia by the new generic 
designation Mantellorms one of the numerous topsy 
turvies their v olumes cont un 

In 1843 Notomis was supposed to be an entirely 
extinct rail After the lapse of many decades how 
ever more than one specimen has been obtained in 
the flesh an example of which known to zoology for 
some thirty years as \otomis hochstetUn of Meyer is 
now preserved in the Dresden Museum This speci 
men was dissected by that distinguished biologist the 
late Prof Jeffery Parker who found it in its osteo 
logical details so closely affine to N Mantelh as to 
cause him (as he told me) much doubt as to its 
differing in any character from Owen s species The 
authors above cited have now renamed the Dresden 
specimen Mantellorms hochstetten for the sole reason 
that Owen s genus was founded on fossil bones — 
after all not really fossil It must now be equally 
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legitimate for the next daring Neozealandian sys 
tematist to follow this example and assign a new 
genus say Iredalorms to the Apteryx bones occurring 
in New Zealand pleistocene and more recent deposits 
and m caves and cooking ovens the minutest ana 
tomical details of which agree with those of the Kiwis 
living within sight of the scenes in which their very 
own parents perished — a violent breach of the Rules 
of Nomenclature not less unscientific than the sub 
stitution of Mantellorms for Notomis 

It seems to be coming to this if we are to be 
guided by these extremist authorities on nomen 
clature that the very same creature is to be assigned 
to one genus when it is studied from the inside and 
to another when (found alive) it is studied from the 
outside Against such absurd genus making — than 
which no more glmng example has surely been 

n petrated in any reputable zoological publication — 
or one desire to enter my strongest protest in 
the interests of biological science and against the 
confusion that must inevitably result if such pro 
eedure as is described in this letter is to be followed 
Hsnry O Iorbes 
Rcdcliffe Beatonsfield Bucks 
Oi tober 28 


Dr Jesse W Lazear and Yellow Fever 

lilL story of the death of Lazear as commonly told 
is that mentioned in Nah re of October 27 p (>31 
namely th it he allowed himself to be bitten by 
mosquitoes that liwl fell on the blood of yellow fever 
patients It may hbwever be worth while to state 
that the mosquito bite which killed him was inflicted 
not experimentally but by 1 wild mosquito in 
the ward in which he was working (September iqoo) 
This was told to me in Panama m 1004 by Dr I C 
Lyster who was actually with I azear when the insect 
bit him on the hand and Lazear then remarked I 
wonder whether this creature is infected — or words 
to that effect It was Dr J Carroll who had been 
previously and experimentally infected by mosqui 
toes fed on yellow fever patients but he recovered 
Nevertheless Lazear s case was almost as good as an 
experimental one Ihe whole heroic story will be 
found set forth in Dr Howard A Kellys Walter 
Heed and Yellow lever (Ihe Norman Remington 
Company Baltimore) and is given briefly in my 
Memoirs p 425 Ronald Ross 


Life History of the Ephemerldss 

I have been asked by a Trench observer M A 
Gros of Marigny (Jura) trance if I can put him into 
touch with entomologists interested in the Ephem 
end® M Gros is the author of an illustrated 
brochure Ttudes sur les premiers Etudes des 
dph 4 m 6 res du Jura fran^ais f which deals mainly 
with hedyonurus forcipula of Central Furope — not 
I believe found in the nvers of the Bntisb Isles 
M Gros would prefer to correspond m French if 
possible He appears to have established some inter 
estmg facts which may help us in our endeavours 
to transplant water flies from one nver to another 
So many causes ore denuding our nvers of their 
natural supplies of Ephemend® etc that it is most 
important to introduce fly from other waters if 
possible It has been done at least temporarily in 
a few instances R B Marston 

Editor Fishing Gazette 

19 Adam Street Strand 
London W C 2 
October 29 
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Natural History in Kinematograpby 


T HE value of the kinematograph as a means 
of obtaining permanent graphu records of 
phases of animal movement and of the various stages 
of growth and change of form that go to make up the 
story of the life history of msec ts and other rnverte 
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1 rates is it long last becoming more generally appre 
tiated while to find a Bntish firm devoting its 
energies entirely to the production of such films is in 
encouraging sign of the growth of public interest in the 
pi tured story of immal life I he British Instruc 
tional films ltd the firm in question has 
started the issue of a senes of remirklbly 
interesting natural history films unde r tl e 
general title of Secrets of \aturt whi h 
we are glad to hear will be shown is part 
of the regulir programme at kinemalo 
graph theatres in Ixmdon and the provinces 
This is a step in the nght direction and 
should help further to demonstrate the 
importance of the kinematograph as a means 
of popular instruction 
Tl e subjects included in the senes cover 
a fairly wide range and should appeal not 
only to all who are interested in bird and 
msec t life but also to the lover of the open 
countryside and the wild life cf field and 
hedgerow to the antiquary and to the 
angler There is a wonderfully complete 
film of the life history of the Mayfly that 
must have cost an infinite amount of 
patience and care to obtain a reproduc 
tion of one of the pictures is given in 
Fig 1 This is appropriately followed by 

a still more striking record of spring salmon fislung 
in Scotland amidst the most picturesque surroundings 
(fig a) In the latter film use was made of the 
ultra rapid kinematograph camera to obtain for the 
first time a complete record of fresh run salmon 
ascending the waterfalls and rapids in their journey 
up stream to their spawning grounds By means 
ot the ultra rapid camera it is possible to take 
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records at as much as eight to ten times the normal 
speed so that given sufficient light for the extremely 
short exposures entided a film may be obtained of 
every phase of the swift rush and leap of the fish, 
movements too rapid for the eye to follow or 
appreciate I hese ultra rapid records are projected 
on to the screen at the normal rate at which kine 
mat graph films are shown namely at sixteen pictures 
1 se ond which enables the observer to follow clearly 
every detail of movement and the lightning like dirt 
and leap of the fish passes across the screen as 1 slow 
and ama7ingly graceful senes of movements 
Watching these perfect pictures one cannot help 
thinking of those early pioneers of chronological photo 
graphy Marey and Muybridge and of how much they 
would have given to have had at their disposal such 
apparatus for taking their records of trotting horses 
and running men Ihere can be no doubt that this 
latest development of the kinematograph will prove of 
invaluable service m the cntical analysis of movement 
During the past summer there have been taken in the 
Zoological Six icty s Gardens at Regent s Park several 
extremely interesting records with this apparatus 
including the movement of the long tongue of the 
clnmaelw n the forked tongue of a python and the 
Barbary sheep dcsitnding the almost vertical sides of 
the high rocks in their enclosi re in the Mappin Terraces 
Another subject included in the senes will un 
doubt 11> arouse considerable interest for it has an 
histoncal as well as a biological aspect that is the film 
record of the story of Westminster Hall and its wonder 
ful rool Ihis film was taken under the direction of 


Sir Frank Baines and shows not only the work of 
restoration in progress but also the actual cause of the 
threatened danger to the venerable roof the larvae of 
the deathwatch beetle at work excavating its gallenes 
m the heart of the old oak beams (Fig 3) The film 
of the gallant little three spined stickleback engrossed 
in the domestic duties of nest building (hig 4) entic- 
ing the female to deposit her eggs therein and then 
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mounting guard over the spawn, and later protecting 
the newly-hatched fry from marauding visitors (Fig 5), 



is an ideal nature study subject which is bound to 
nvet the attention of every boy who has the good 
fortum to see it One tan but hope that in 
the near future this class of film miv be 
come a regular feature in the programme of 
the kincmatograph theatres throughout the 
country, and ultimately replace much of 
the vulgar trash and sordid themes that at 
present occupy far too prominent a plate on 
the bill 

The production of these natural historj 
films is by no means a simple matter for if 
they are to be of real educational value not 
only must the record show the subject clear!) 
but also they should be taken by or under 
the direct supervision of, one who is thoroughly 
conversant with the habits characteristic 
movements, and life history of the creature 
so that no important phase is missed or 
wrongly interpreted This the British In 
structional Film Company appears fully to 
have realised, their films having been taken 
and edited by a band of acknowledged experts 
rhe actual taking of these records of animal 
life calls for great technical skill and judg 
ment and for the exerase of untiring patience 
for the difficulties to be surmounted are 
infinitely greater than in ordinary photo 
graphy Hours of patient watching and 
waiting have to be faced, and often when the 
end seems m sight something will happen, 
the stock of film m the camera runs out or 
the sky becomes too overcast to permit of 
sufficient hght for the extremely short ex 
posures necessary, and the final stage is 
missed — perhaps the last possible chance of 
the season and the whole of the work has to 
bo begun all over again the following year 
" Light, more light 1 " is the constant prayer 
of the naturalist lunematographer, for he 
must be able to obtain sixteen fully exposed 
little film negatives per second if his record 
is to give an approximately truthful screen 
picture, while to catch every stage in a 
swift movement like the leap of a salmon or 
the beat of an insect’s wing, the sixteen 
pictures may have to be quadrupled at least 

Although the photographic emulsion with which the 
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celluloid film is coated is very fast, the need for such 
extremely short exposures renders it necessary to 
employ lenses working at very large apertures, at F a, 
or F 3, if suffiaent light is to reach the film Con- 
sequently the depth of field that will be critically sharp 
when working close up to the subject as one has to do 
when recording the movements of small insects, will be 
limited practically to a few inches, necessitating con- 
stant most cartful readjustment of the focus, should 
the creaturt approach nearer to the camera or elect to 
move further away, while owing to the enormous 
subsequent enlargement of the picture when projected 
on the screen every detail must be recorded on the 
negative film with microscopic sharpness Last, but 
by no means least the subject, if a bird or a mammal, 
has to be accustomed to the presence, and the sound 
when in operation, of the kmematograph camera, this 
often calls for considerable patience, for all wild 
creatures arc suspicious of unfamiliar objects or sounds 






hu 1 —Net completed and female depooting .pawn whila malt g laid, the nett. 

I Even m captivity, this inborn mistrust and uneasiness 
I in the presence of an unfamiliar sight or sound is main- 
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tuned, and may result in agitated unnatural move could be induced to tolerate its presence or move about 

ments giving a totally false impression of the true m a natural manner On the other hand the anthropoid 

natural characteristics of the animal ipes like children of the human race are so intensely 

This has been demonstrated on several occasions in unous and interested in what is gomg on that they 
making records of some of the shyer animals in the will cease playing about in their normal fashion until 
collection of the Zoological Society of London In they have been permitted thoroughly to examme the 
obtaining successful records of the rare and interesting apparatus and satiate their curiosity 
maned wolf of South America the kinematograph We are indebted for the accompanying illustrations 
apparatus had to be set up again and again and tht to the directors of British Instructional Films Ltd , 

mechanism run without anv film before the animal 26 27 D Arblay Street Wardour Street London W 1 


Meteorological Perturbations of Sea-Level 

By Dr A T Doodscn 


I T is always understood that the predicted heights 
of high and low tidal witer do not take into 
acciunt the variations m the height of the sea due to 
wmd and to air pressure and that the errors due to 
thtse causes may be of considerable magnitude With 
the large ships that arc now in comm m use the margin 
between sei hottom and ship bottom is small and 
since many of the largest ports in the world are situated 
in comparatively shallow water navigation both in 
channels and into dock is earned on only with constant 
reference to the state of the tide A particular example 
of the problem is that of loading a vessel in dock how 
much cargo must be left on the quay side so as to leave 
sufficient clearance for the vessel to get safely out of 
dock ? The cargo so left has afterwards to be trans 
ported by lighter with consequent increase of expense 
If the tide is lower than was expected there is mere ised 
risk to the vessel and if the tide is higher than was 
expected needless expense has been caused through 
leavmg cargo to be transported by lighter It is 
therefore obvious that a forecast of the effects of wmd 
and air pressure on sea level and tides would be of very 
great advantage to navigators m and near a port and 
for this reason much attention has recently betn given 
to the subject 

The effects of wmd and air pressure on sea level are 
also important factors for engineers engaged in the con 
struction of harbour works Again, they are of un 
portance m connexion with geodetic surveys since 
,sea level is an obvious datum from whu h to take 
measurements , but it has been shown by the Ordnance 
Survey ( Second Geodetic Levelling of England and 
Wales, p 34) that measurements by levelling gave 
mean sea level at Dunbar and Liverpool respectively 
08 ft and 04 ft higher than at Newlyn Ihese 
discrepancies cannot be attnbuted wholly to errors of 
levelling and there is reason to beheve that part of 
the explanation is connected with climatic causes 
Investigations as to the variation of sea level with wmd 
and pressure have been made by Mr H L P Jolly 
of the Ordnance Survey, and are referred to below 
Most investigations on this subject have been con 
cemed with* air pressure and not with wmd the sea 
being regarded as a negative water barometer the 
‘ constant for the barometer however varies much 
from place to place and even according to the numerical 
method used m obtaining it A British Association 
Committee m 1896 reported that the effects of wmd 
and pressure were real but no law could be established 
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the methods of investigation howevtr were faulty 
A successful reduction to law fc r be th wmd and pressure 
in c nnexion with tides at Ymuiden was published by 
Ortt m 1897 his method lieing to collect together 
observations fer given ranges of values of pressure 
winl direction ind strength This method has been 
used in essence by other continental workers Prof 
R Witting (Bulletin de la Socidtc de Gcographie de 
Fmlande Bennn 39 \o 5 1918) has elaborated a 
method of comparing the gr idicnts of the sea level in 
the Balti Sea with the gradients of the pressure 
system over the sea this method is stnctly in accord 
once with theoretical consideratic ns but it requires 
a large number of observing stations and is most 
confidently applied to narrow seas His use of pressure 
gradients instead of wmd strength and direction of 
wind is \er\ commendable and was utih (d by Mr 
Jolly in his investigation leading to the simple 
form lla 

C s(B - B) + X(F E) + /<N-ff) 

where ( is the meteorological disturbance of sea level , 
B E N are the values of the local barometric pressure 
and its gradients to the east and north respectively , 
bars denote means in the interval of time con 
sidered and s X /x are constants determined from 
observation 

Tins formula is valuable because it lends itself very 
easily to numerical methods and fairly accurate values 
of the constants may be obtained from observations 
extendmg over only a month whereas an elaborate 
method like Ortt s requires far more observations and 
much more labour It represents the perturbations 
of mean sta level with a fair degree of acruracy 

The formula has been used extensively at the Tidal 
Institute at Liverpool and hes yielded some very 
interesting results Tt is easy to deduce from it the 
direction of the most effective wmd for raising sea level 
at the place considered and this has been evaluated 
from a month s obscrv xtions at various places on the 
British coast the results being illustrated in Fig 1, 
The arrows give the direction from which the most 
effective winds blow and the lengths of the arrows are 
proportional to the effects for a given strength of 
gradient in the most appropriate direction Many 
previous investigators dealing with the perturbations 
of mean sea level on the Continental coast of the North 
Sea have found that the most effective winds for 
raising sea lev el there are those which blow towards 
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the shore and conclusions have been formulated that 
the effect is due to the local wtnd blowing the water 
towards the shore This conclusion is not substantiated 
by Fig 1 for the winds which raise sea level on the 
east coast of Britain are those which blow away from 
the shore A westerly wind therefore raises the water 
of the wh ile of the North bea in some decree or other 
and this effect must thtref ire be due to wind blowing 
over a large area to the north of Scotland The 
direction of the most effective wind at Telixstowe has 
a much larger northerly component than is present 
at Dunbar In other w irds a northerly wind would 
have little effc t it Dunhar i ompared with lelix 
stout the reason prob iblv bcin„ that the sea becomes 



sh ill wer t wards the south agreemg with theoretical 
conclusions that apart from the effects of rotation 
wind iperitcs more effectively in shallow water than 
m detp water 

The In h Sea gives some interesting results It 
would appear that from Newlyn northwards the most 
effective wind h is a 1 irge southerly cc mponent Local 
influences are fir more marked at Newlyn and Cork 
than at Holyhead ind Belfast while the effect of the 
broadening out of the Irish Sea is shown slightly 
at Holyhead and still more at Liverpool where the 
westerly component of the wmd shows its influence 
and again the shallower water of the upper part of the 
Insh Sea helps the effect 

Some of these conclusions could have been formulated 
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roughly from qualitative statements in seamen s 
almanacs but what gives value to the results dealt 
with above is that they are expressed quantitatively 
Further qualitative statements are liable to give not 
the most effective wmd for a given wmd strength, but 
that wmd which has happened to give a storm effect 
The predominating factor in the above results is the 
southerly wmd operating on the Atlantic water south 
of Ireland This conclusion has been verified for 
Liverpool by applying an extension of the formula so 
as to include Atlantic winds (south of Ireland) as well 
as local winds The results show that for a given wind 
strength operating in the most favourable direction in 
each cast the \tlantic wind has 50 per cent more 
effect than a local wmd m spite cf the deeper 
Atlantic water btmg less favourable to wmd 
effects further the most effective Atlantic 
wmd blows from the south and the most effective 
local wind from almost due west 
Wien we correlate the pressure system at 
a fixed time with the mean sea level at a variable 
time we find that the correlation between the 
sei level at Liverpoil and an easterly gradient 
of pressure corresponding roughly to a south 
wind is greatest when the mean sea level is 
taken about fiftun hours later than the ccrrc 
s ponding pressure gradient The corresponding 
time for Newlyn is nmc hours lor a northerly 
gradient however the time difference for maxi 
mum orrclation with mem level at Liverpool is 
pr 1 tic illv rcro These results are m conformity 
with tlose jist discussed for wc should expect 
a Urge time interval for setting up the circula 
ti n of water fr m the Atlantic and a small 
time mterv vl f r efferts generated ut the Insh Sea 
It an lie deduetd therefore that the most 
fvv urillcconditi ns for givmg exceptional effects 
on sea level are those in which a south wind blows 
for some hours filling the Insh Sea as a whole 
and then c hanges to the west — the rapidity with 
which the west wmd operates is apparently 
favourable to storm effects 

I he correlation betwten mean level at Liver 
pool and the fluctuaticn of the loc il atmosphenc 
pressure is greatest when the sea level is taken 
about three hours eurlicr than the pressure I? or 
Newlyn the time advance is five hours These 
results are of very great interest the anticipation 
m mean sea level of changes in barometric pressure 
is probably due to the different rates of travel 
of disturb inccs through air and through water Ferrel 
(US Coast Survey Report 1871 p 93) m 1871 
noted that the changes in sea level m Boston 
Harbour USA appeared to anticipate the 
barometnc pressure Anticipation of coming storms, 
according to Dr Bell Dawson (Trans Roy Soc , 
Canada 1909 pp 186 188), is also shown in the 
currents off Newfoundland a change m magnitude 
and direction is noticeable some twelve hours before the 
onset of a storm and generally (with some exceptions) 
the current sets more strongly towards the direction 
from which the wmd is about to blow This pheno 
menon is regarded by the local fishermen as an unfailing 
indication of bad weather These anticipatory effects 
ate worthy of fuller investigations 
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Current Topics and Events 


The Royal Swedish Academy of Sciences Stock 
holm has awarded the Nobel prize for physics for 
1923 to Dr R A Millikan director of the Norman 
Bridge Laboratory of Physics at the California 
Institute of Technology Pasadena and the Nobel 
pnze for chemistry for 1923 to Prof 1 Pregl pro 
fessor of applied medical chemistry in the medical 
faculty of the Karl Tranzms University Craz 
Austria Dr Millikan is best known for his work 
on the determination of the absolute value of the 
charge of the electron Before hu. experiments 
various measures hail betn made of this hv con 
densing a cloud on free electrons in a gas and observ 
mg how the cloud behaved Milhkin found that 
it was possible to watch the single drops and thus 
discovered many maccuncies to which the earlier 
work was subject and this enabled him to modify 
it into a method of precision In his final arrange 
ment a smill drop of oil or mercury wis witchel 
in a microscope as it slowly fell under gnvity or 
acquiring a charge rose in an electric fitld In this 
way he could observe directly the itoinic nature 
of electricity for if the speed of the drop iver 
change 1 it would ilwivs change by a discrete amount 
Tn the course of these experiments he workel out 
the problem of the motion of a sphere in a viscous 
fluid and found under what conditi ms St ikes s law 
is verified more recently he has mail his wirk 
throw light on the nature of the collision of a gas 
molecule with 1 solid or liquid surf ice It is a 
fairly safi prediction tint it will be long before 
methods art devise l which will give more accurate 
values thin Milhkuis for the electronic charge and 
the associ ittd const mts Only second 111 importance 
is his very iccuratc determination of the quantum 
by means of the photoelectric effect Ills work 
not only completely verified the F instiin theory 
but also sliowel that the limiting potential of 
that theory is identic il with the ordinary contact 
potenti il Since then Dr Milhk in h is ulded a great 
deal to our knowledge of the spectrum in the region 
of very short waves 

Thi I ondon School of Tropical Medicine co 
operating with the New Zealand Government has just 
sent an expedition to Samoa to study the depopula 
tion of the Pacific from the medical point of view 
The expedition is lid by Dr Patrick Buxton and will 
probably be in Samoa about two years It is proposed 
to select a small island and try to exterminate Aedes 
vanegatus {pseudo sentellans) the particular mosquito 
which carries filar taais a majontv of the natives are 
infected with this disease This large scale expen 
ment should afford information about costs and 
methods and will be of value m many parts of the 
world An investigation of all biting insects will be 
made and the party is equipped to study the problems 
of ventilation and temperature in various types of 
house An effort will be made to collect insects in 
general even those of no economic importance 
because it is presumed that a peculiar fauna still 
exists in the virgin forests which cover the centres of 
the islands and that this fauna is in danger of being 
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exterminated by enemies introduced from other 
isI inds 

Wiih the December issue the monthly publication 
of the meteorological ocean charts ceases Ihe 
information supplied on the back of these charts will 
in future appear in a monthly magazine entitled the 
Marine Observer which will be on sale by the Stationery 
Office The magazine will be supplied free to the 
comm inders of ill ships on the list of regular observers 
to the Meteorological Office The fuc of the charts 
for each month of the year with information which is 
of a permanent nature have been printed in limited 
numbers and one set will we understand be supplied 
according to Us trade to each ship on the list of 
regular observers on request being m ide by the 
conimandt r These charts of frequencies ind normals 
of the North \tlantic or Tast Indian Seis for each 
month of the ye it may be purchase 1 at one shilling 
each from the Ad minlty chart lgents The December 
issue of the Tast Indian chart contnns 1 useful index 
to the inform ition published on the back of the 
charts from rgofi onwards 

1 m manv fnends of Sir Arth it Schuster will learn 
with much regret that a few days ago he met with an 
acci lent which m iv lead to the loss of sight of one of 
his e>es It appears that he was accidentally struck 
by a golf club while standing near a 1 uly pla>er the 
result 1 1 ing that Ins glasses were broken and a piece 
if glass entered one of his eyes 

Thl selection committ e of the Harrison Memorial 
pnze which in accord incc with the trust deed 
consists of the presidents of the Chemical Society 
the Institute of Chemistry the Society of Chemical 
Industry and the Pharmaceutical Society will meet 
shortly to consider the first award of the Hamson 
Memorial prize The pnze of the value of about 
150/ is to lie vwarlel to the chemist of cither sex 
being a nitural bom Bntish subject and not at the 
tune over til rty years of age w ho in the opinion 
of the selection eommittie during the previous five 
years has conducted the most mentonous and promis 
mg onginal investigations in any branch of pure or 
applied chemistry an 1 published the results of those 
investigations in a scientific periodical or penodi als 
Provided that in the opinion of the selection com 
mittee there is a candidate of sufficient distinction 
to warrant an award of the prize the first award is 
to be male in December next The selection com 
mittee is prepared to receive applications nomma 
tions or inform ition as to candidates eligible for 
the prize which must be addressed to the president 
of the Chemical Society and should reach Burlington 
House Piccadilly London W 1 before December ro 

On November 14 Prof R A Peters delivered his 
inaugural lecture a9 Whitley professor of biochemistry 
in the University of Oxford Speaking of the inter 
change of teachers between Oxford and Cambridge 
which he thought was to the advantage of both 
Universities he directed attention to the fact that 
Oxford had inclined to the synthetic and Cambridge 
to the analytic aspect of biochemistry The steam 
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engine view of the body has been prm ed inadequate 
nutrition cannot be expressed in terms of calories 
1 he proteins of food enter the bloo 1 as amino acids 
the bodv forms its own proteins The connexion 
between miners cramp and the loss of salts is 
well estallished and gives promise of further light 
on other morbid conditions Increase 1 cleanliness 
in food has tended to cause a dehciency in vitamins 
Bread and rice have both suffeicd in this respect 
but under civilised conlitions the dehciency can be 
male ip in other ways V new importance to 
physiological chemistry is given by the discovery 
of the f incti in il activity of en locr nes A large 
audience including the Vice Chancellor was present 
at the lecture 

Wf learn from the Ticlfi t A citing Telegraph of 
October 24 that a new Naturalists T leld Cl lb styled 
the Route has been foun le 1 for northern Antrim 
and that it is affiliated to the Belfist Club The 
latter now numbers 703 members indflias been 
described by those who derive m ich mental profit 
from its v irious meetings and excursions as a second 
university for Belfast It has the advantage of 
retaining as advisers members who have watched and 
fostere 1 its progress for more than fifty years 

It is announced in Science that Mr John D Rocke 
feller Jr has given 100 oool towar 1 the en lowment 
fund of 400 oool required bv the New York Zoological 
Society and will contribute a further loo oool as soon 
as the society raises another 200 oool Mr Edward S 
Harkness has given 20000/ and the estate of Mrs 
Frederic Terns Thompson 10000 1 Tor some time 
the Society has been carrying educational philan 
thropic and civic burdens far beyond its fintncial 
resources Mr Rockefellers gift is without restnc 
tions and the income becomes immediately available 

Norn itA 1 ion is given by the Chemical Society that 
applications for grants from the society s research 
fund (made upon forms obtainal le from the Assistant 
Secretary Burlington House W 1) must be received 
on or before Saturday December i lhe income 
arising from the donation of the Goldsmiths Company 
is to be more or less especially devoted to the en 
couragement of research in inorganic and metallurgical 
chemistry the income from the Perkin memorial 
fund is to be applied to investigations relating to 
problems connected with the coal tar and allied 
industries 

The following officers have been elected by the 
London Mathematical Society for the session 1923 
1924 — President Prof W H Young Vice 
Piestdenis Prof L N G Tilon Prof H Hilton 

and Prof A b Jolliffe Treasurer Dr A F 
Western Secretaries Prof G H Hardy and Prof 
G N Watson Other Members of the Council Mr 
J E Campbell lrof A I Dixon Miss H P Hudson 
Prof G B Jeffery Prof A E H Love Mr F A 
Milne Mr L J Mordell Mr F B Pidduck and 
Mr F P White 

Viscount Long of Wraxall has accepted the 
presidency of the forthcoming Lmpire Mining and 
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Metallurgical Congress to bo held at the British 
Fmpire Fxhibition on June 3 6 1924 of which the 
Prince of Wales is honor iry president The following 
have accepted invitations to become honorary vice 
presidents of the Congress 1 he Secretary of State for 
the Colonics tlie Secretary of State for India The 
Secretary for Mines the Prime Ministers of Canada 
Australia New Zealand an 1 Newfoundland the High 
Commissioners of the Dominions and British India 
and the Lord Mayor of London The presidents of the 
seven convening holies ( v Naiure September 22 
I 453) will act is vice presidents and will preside 
over the sections with which they are concerne J 

Thf issues of the Journal of tlie Royal Society of 
Art* for October 5 12 in 1 19 contain the three 
Cantor Lectures by Mr J h Sears on precise length 
measurements To those who have not access to the 
various publications of the Nation d Physical 
laboratory these lectures previde up to date in 
formation on the methods in use there for maintaining 
the ultimate standar Is of le igth and for accurately 
comparing the secon 1 iry standards in use in industry 
with the ultimate stuulards The instruments used 
are almost all unique and the accuracy attained with 
them one millionth of an inch We are glad to note 
that as the result of work done by one of the staff 
of the Laboratory it is likely that gauges of the 
accuracy of the Johansson gauges from Sweden will 
be made on a commercial scale in Great Britain 

On Thursday and I nday November 8 and 9 the 
sixth joint meeting of the Challenger Society and 
represent itives of Marine Biologic il Stations was held 
at Cambridge under the chairmanship of Prof J 
Stanley Gardiner The meeting was attended by more 
than fifty representatives of various organisations 
Papers were read by Messrs J Barcroft G Bidder 
F b Blackman H G Carter H M I ox J Gray 
M B Hardy H G Hopkins T Moran J Piqu6 
I A Potts J T Saunders and J M Wordie 
Special attention was paid to the problems of cold 
storage These meetings which were inaugurated 
and are assisted by the Development Commission are 
held periodically at the various marine laboratories 
and Elsewhere 

The opening meeting of the Illuminating Engineer 
mg Society on November 13 was as usual devoted to 
reports of progress and exhibits illustrating develop 
ments in lighting Mr Gas ter reviewing progress 
during the vacation alluded to the appointment of a 
Committee on Illumination by the Department of 
Scientific and Industrial Research and mentioned 
that the next technical session of the International 
Illumination Commission is to be held m Geneva m 
July next year A conference dealing among other 
matters with industrial lighting is being arranged by 
the International Labour Bureau of the League of 
Nations in Geneva in the same month Reference was 
made to the newly formed Association of Public 
Lighting Engineers as an illustration of the growing 
interest in illumination and the need of bringing the 
aims of the Society before a wider circle of the public 
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This point was again emphasised in the report 
presented by the Committee on P rogress in Lamps and 
Lighting Appliances which described efforts being 
made to effect standardisation of lamps and fittings 
Amongst other recent steps ten standard types of 
lamps suitable for automobile headlights meeting the 
requirements of practically all British cars have been 
evolved Mr L F Buckell showed some of the very 
large gas filled electric lamps consuming 3000 4000 
watts and other types with filaments specially designed 
for projector work A new feature was the process 
for spraying bulbs with finely divided china clay 
this gives a soft light and good diffusion with an 
absorption estimated not to exceed 7 per cent The 
sprayed surface is said to have good wearing properties 
and it is believed that these lamps will prove useful in 
cases where they are unavoidably exposed to view in 
the direct range of vision and yet it is desirable to 
avoid glare Miss Be itrice Irwin gas e a demonstra 
tion of the colour filter system associated with her 
name a variety of lighting units consisting of cylinders 
of hand painted parchment pajier in pleasing com 
binations of colours being shown 

Li,ai llt R 58 received from Messrs Newton and 
"right ltd 471 3 Hornsey Ro id N 19 describes 
the Harley unit foi dental radiology The chief 
feature of the apparatus is m the movements of the 
X ray tube which is 1 very important feature in 
practice I lexibility is here combined usefully with 
rigidity and arrangements are made which allow of 
stereoscopic radiographs being taken The high 
tension transformer is oil immersed, and when in I 


action one pole is earthed a separate transformer 
with the necessary adjustments for the control of 
the filament current of the Coolidge tube is supplied 
In order to vary the penetration of the X rays four 
alternative voltages may be applied to the tube 
terminals This appears to be an ample margin for 
the requirements of dental radiology 

Messrs C F Casella and Co Ltd 49 and 30 
Parliament Street London S W 1 have issued a 
new catalogue No 323 which contains particulars 
and illustrations of a very wide range of surveying 
and drawing instruments and appliances Detailed 
specifications are given of the more important mstru 
ments manufactured by the firm In the design of 
several of these many improvements are embodied 
which cither give some additional facility to the user 
or increase the accuracy or length of life of the mstru 
ment A notable addition to the list is the new 
double reading micrometer theodolite which has been 
designed for geodetic and exploration purposes where 
accuracy of the highest order is desired In this 
instrument the diametrical points of the circle are 
brought together in one field bv an optical arrange 
ment It is therefore possible to set the telescope 
on the object take the readings of the bubbles and 
all four readings of the circle without moving from 
the front of the instrument The length of time 
spent in taking a set of readings is thus considerably 
reduced Ihis improvement is accompanied by a 
reduction in the number of parts employed and the 
possibility of the instrument being put out of adjust- 
ment is thereby diminished 


Our Astronomical Column. 


RaiNMUTHs Comet 1923B — ' The following two 
observations both made at Konigstuhl are now to 
hand the positions being referred to 1923 o 

cmt ra n d«j 

Oct 31*91 221 t> 13 1x36 22 26360* 

Nov 58151 1 17 50 90 19 47 23 2 

Mr W vttrfield st ites as the result of an Unsuccess 

ful visual search that the object is certainly fainter 
than the nth magnitude This famtnes3 is probably 
the reason of the delay in obtaining a third observation 

THr November Ieonids— Mr W F Doming 
write'- Very stormy unsettled weather prevailed 
during the most of the period when the return of the 
November meteors was expected and it was not 
possible to watch for the shower on several consecutive 
mghts Mr I P M Prentice of Stowmarket en 
deavoured to obtain an early observation of the 
shower on November 10 Tor that purpose he carried 
out a long watch of the heavens commencing at 
5 33 G M r aud ending at 17 55 G M f He recorded 
82 meteors though the sky was partly cloudy at times 
Six of the meteors seen were Leonids with a radiant 
point apparently at i45°+22° If this position for 
the radiant is confirmed it will indicate that the 
Leonid radiant similarly to that of the great Perseid 
shower of August is a movable position which 
advances about i° per day On November 11 Mr 
Prentice saw 33 meteors but the sky became cloudy 
before 1230 GMT and watching had to be dis 
continued At 12 38 G M T he saw a bright fireball 
directed from a shower of Taunds It would be 
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interesting to get another observation of this if other 
observers happened to be looking for I eonids on the 
night of November n at about 12 38 G M T 

Ihf Lxtrafocal Method of studying Magni 
twdfs — The advantages of this method are the 
practical equalisation of the size of disc for different 
magiutu les an i elimination of the effect of pecuh 
aritaes of images arising from defee ts in the objective 
The quantity measured is simply the density of the 
image Mr Edward S King (Proc Nat Acad 
Sciences USA Oct 1923) communicates the results 
for 100 bright stars from Harvard observations A 
vellow screen and isochromatic plates were used 
thus giving photovisual magnitudes The mean 
excess of the re ulting magnitudes over the photo 
metric ones is as follows B 001 Aoooo k -010 
G -015 K -oifaM 020 The following colour 
indices were deduced Bo - o 23 Ao - o 02 Fo 
+ 0 25 Go +0 88 Ko + 1 28 M +1 87 These are 
independent of visual observations 

A rediscussion of the observations of Nova Aquilae 
1918 when near its maximum brilliance gives colour 
index -019 instead of - o 35 published earlier 
Mr King also measured the colour indices of the 
planets by the same method The values are 
Venus +091 Mars +143 Jupiter +096 Saturn 
(without rings) +1 22 Uranus o 74 These accord 
well with the ruddy colour of Mars and the sea 
green of Uranus 

The paper also contains new formula for the effect 
of phase angle on the magnitudes 
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Research Items 


Mycenaan Elements in the North .Egean — 
Air Stanley Casson has contributed to the November 
number of Man an mterestmg analysis of the traces of 
intrusive Mycenaean culture in Macedonia and Thrace 
Mycenaean pottery is derived from nine mounds in the 
Tncrmaic Gulf mostly in the neighbourhood of 
Salonika and all but three on the seashore All this 
Mycenaan ware belongs with one exception to the 
close of the third Late Minoan period Mr Casson s 
conclusion is that probably Mycenaean imports were 
purely local and were derived by trade along tho sea 
route from the south to the Thermaic Gulf He 
figures two rapiers from Grevena on the upper waters 
of the Haliacmon and one from Karaglan in the 
Central Bulgarian Plain which belong to the type of 
Mycenaean rapier common in the last two Minoan 
periods The former appears to have passed up the 
Vardar Valley or by way of 1 hessaly the latter along 
the Struma Last of the Struma no traces of Mycenaean 
culture are recorded along the European shore and 
Mycenaean traders appear to have had no port of call 
between Salonika and Troy 


Climatl ANr thf Nasal Ini ex — At the Inter 
national Medical Congress held in London m IQ13 
Prof Arthur Thomson read a preliminary com 
mumcation on I he Correlation of Isotherms with 
Variations in the Nasal Index m which it was 
suggested as a result of a survey of the nasal indices 
of the inhabitants of America that the greatest nose 
width was to be found near the heat equator and 
that a narrowing was to be found in passing north 
and south to Baffin s Bay and Tierra del Fuego A 
joint paper by Prof Thomson and Mr L H Dudley 
Buxton which appears in vol liu pt 1 of the 
Journal of the Royal Anthropological Institute gives 
the results of an extende 1 investigation on these lines 
from which it would appear that in fact a platyrrhme 
nasal index is associated with a hot moist climate and 


dry and cold moist climates Both on the living 
(males) and on crania there is a positive correlation 
between nasal index and temper iture The same 
applies to nasal index and relative humidity in the 
living but in crania the correlation is small Tho 
result of the application of this line of investigation 
to prel istoni skulls is interesting The platyrrhme 
character of the l nmaldi skulls would assign them to 
a warm Moustenan period but the skull from I a 
Chapelle aux Saints being platyrrhme should belong 
to a warm period whereas it is usually assigned to a 
cold Moustenan penod 


Freudian Isychoiocy and Fvoiution Theory 
— In the Transactions of the Croydon Natural History 
Society (\ol lx pt 3) there is an mterestmg article 
by Mr C C Faggonthe Significance of the I reudian 
Psychology for the Evolution Theory Tho article 
consists of three parts in the first the author out 
lines the discov enes of Treu I in the second he sketches 
the salient features of the evolution theory and in the 
third he attempts to interpret the second in the light 
of the first ihe paper is mterestmg as an indication 
of a scientific attitude of mind towards the Freudian 
theory That theory has suffered almost equally 
from the uncritical assimilation of all its tenets by 
enthusiastic supporters and from the still more un 
critical attacks of those who found its doctrines un 
palatable Mr F-igg relates certain aspects of it to 
phenomena well known m the biological sciences He 
interprets the Btalk of the fixed infusorian as of the 
nature of a neurotic symptom some amoeboid forms 
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reacted to fear as m the case of the foraminifera by 
putting on a coat of armour made of carbonate of lime 
or silica a compromise formation which put a limit 
to their evolutionary possibilities only those amos 
boid forms which retamed their mobility and plasticity 
in the face of danger were able to bridge the gulf to 
metaroic life He holds that there are many instances 
from palaeontology to show how in reacting to fear 
of environmental dangers races have sold their souls 
so to speak for some measure of security He 
believes that a consideration of some of the findings 
of Freud would do much to help in the aggravated 
question of the inheritance of acquired characters 
He hopes that by an extension of our knowledge along 
the lines indicated by psycho analysis we may some 
day be able to make a world fit for children to live in, 
a family and social environment in which super 
babies may develop into super men 

Cattle Feeding — The idea which appears to have 
suggested the investigation recorded in Under 
Nutrition m Steers by F G Benedict and E G 
Rilzman (Carnegie Institution of Washington) is that 
it might be economically advantageous to underfeed 
cattle during the winter when feeding stuffs are 
scarce and dear if it could be demonstrated that a 
prolonged penod of semi starvation did not inflict on 
the animals any permanent disturbance of their 
internal economy such as would hinder their fattening 
in the succeeding summer For the purpose of the 
investigation 14 steers in all were intensively studied 
12 of them during the year November 1918 to 
November 1919 and 2 during the succeeding year 
I or the first fortnight the ration aimed at bare mam 
tenance for the next tax months at approximately 
half maintenance after which a full fattening ration 
was given It was found that although during the 
six months on half maintenance the animals lost 
approximately 25 per cent of their original live weight 
they soon regained this when given a full ration after 
which they fattened normally and when slaughtered 
produced saleable beef Thus the absence of per 
manent ill effects of prolonged and severe under 
nutrition is clearly demonstrated but it is unfortunate 
that the authors were prevented from considering the 
economic results of their investigation In the 
absence of any economic discussion it cannot fail to 
strike the British reader that the investigation loses 
much of its importance Under nutrition of store 
cattle during the winter is a common phenomenon in 
the pastoral districts of the west of England and when 
practised on young animals is supposed to be re 
sponsible lor many of the shortcomings of stores which 
are transported to the Midlands and the Eastern 
Counties tor subsequent fattimng The publication 
contains however clear descriptions of many very 
ingenious instruments used in the determination of 
the digestibility of the feeding stuffs and in the 
measurement of gaseous metabolism Many British 
experimenters would profit by studying the discussion 
of the accuracy of live weight measurements on which 
they are apt to place implicit confidence 

Plant Propagation — Mr C T Musgrave has an 
interesting note in the Journal of the Royal Horti 
cultural Society volume 48 parts 2 and 3 issued 
September 1923 under the title Methods of 
Propagation m an Amateur s Garden which again 
directs attention to the numerous problems that 
immediately arise when the empirical data alone 
available in this subject are passed under review 
Mr Musgrave distinguishes between hardwood cuttings 
of woody perennials which have ceased growth for 
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the year and soft cuttings among which he dis | 
tmgmshes again between truly soft herbaceous plants 
such as the geranium and the firmwood cutting 
of a shrub such as Escalloma For firmwood cuttings 
he agrees with the practice of using a side shoot tom 
from the parent stem with a downward pull so that 
a little heel of the main stem is left attached to it 
Such heeled cuttings are described as almost 
invariably easy to strike Fuchsia on the other 
hand strikes better if a piece of stem is cut off just 
below a node rather than from a side shoot broken 
off with a heel clematis again for some puzzling 
reason always roots best if cut about an men below 
a node fhe author points out that the layering 
method so frequently adopted with carnations is 
also very successful with rhododendrons hardy 
azaleas and other hardy shrubs 

A&simii ating Tissue in thf Plant — As first part 
of vol iv of the Handbuch der Pflangenanatomie 
edited by K Linsbauer (Berlin Gebrtlder Bom 
traeger 1923) there has appeared a review of the 
assimilating tissues by Tntz Jurgen Mever A full 
bibliography and index appears with the review The 
various forms of assimilating tissue aro fully de 
scribed palisade and spongy tissue arm palisade 
assimilating epidermis and bundle sheath etc and a 
r&umi given of the various views as to the develop 
ment from special assimilating tissues The con 
elusion seems to be that we have not yet escaped 
from a somewhat barren controversy is to the relative 
importance of alternative teleological explanations 
based upon its assumed functional activity The 
mam protagonists have been Stahl and Haberlandt 
Stahl argued that the palisade system was the ideal 
system for strong light the spongy for weak light 
hence the relative proportions of these tissues in sun 
and shade leaves That light exerts an important 
influence is sipported by the recent experiments of 
Liese which show the walls of the pahs 1 Ie cells 
adopting a different angle when developing 111 a 
radiation that comes in different directions Haber 
landt on the other hand developed as explanatory 
principles two adaptational requirements (1) an in 
crease of cell surface his mam clue to the structure 
of palisade and arm pilisado tissue (2) an increase 
of length m the direction along wl ich assimilates 
move in the cell an important guide to the inter 
pretation of spongy parenchyma Other a ithors 
notably Areschoug and Rywosch h wt arg led stoutly 
for the importance of tran spin lion and the moisture 
conditions of the leaf finding various reasons why 
different types of tissue are best suited to certain 
moisture conditions All these views arc usef lly an 1 
critically reviewed in this monograph 

Indian Ac ricui ti rai Statistics — The agn 
cultural statistics of India for the year 1920 21 have 
been published in two volumes by the Department ol 
Statistics Calcutta the first volume deals with 
British India and the second with certain Indian 
states Among a mass of valuable returns dealing 
with acreage cultivated areas under irrigation extent 
of different crop and live stocks and harvest pnets 
it may be notea that the total area sown with crops m 
British India m 1920 21 was 5 per cent less than the 
previous year and represented 34 per cent of tin. 
total land area Owing to the fact that some areas 
are sown more than once m the year the gross sown 
area really amounts to rather more than this figure 
In the native states the sown area was about 40 per 
cent of the total land area Food crops accounted 
for 82 and 77 per cent respectively of these two 
totals The irrigated area m British Jndia remained 
practically constant while in the native states there 
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was a slight increase The area under cotton showed 
a decrease of 9 per cent and the area under oil seeds, 
2 per cent The rainfall was above normal in Bengal 
and Assam and much of Burma defective in the 
United Provinces Raj pu tana and Bombay and 
especially so in the Punjab Sind and Central India 
but excessive m Madras 

Australian Notonectida' — 1 he Australian water 
bugs of the family Notonectidae form the subject of 
a contribution by Mr Herbert M Hale to the Records 
of the South Australian Museum vol u No 3 June 
1923 Ihe predominant genus is Amsops which has 
eight species nothing previously appears to have 
been known concerning its life history Mr Hale has 
been able to fill this gap to some extent in describing 
the biology and metamorphoses of the commonest 
species A hypenon whicn occurs m both running 
and stagnant water It was reared upon mosquito 
larva and pupae which were eagerly devoured an 
average of 200 being consumed by each isolated 
nymph in less than four weeks Among other genera 
Notonecta and Plea aro each represented by a single 
species and there is but one member of the family 
Conxidne — l oroconxa htrltfrons 

Rfcfnt Shells from Java — This first instalment 
of what promises to be an important catalogue of the 

Recent Shells from Java contains an enumeration 
of the Gastropoda by Dr C H Oostmgh 1 he work 
written m Lngh h is founded on a collection chiefly 
of marine shells from Java which is kept in the 
Geological Museum of the Agricultural High School at 
Wagenmgen (Holland) and of this by far the greater 
part was made by Prof J van Baren An exact 
knowledge of the recent molhiscan fauna being of 
much importance for the study of the Upper Tertiary 
fauna of Java the author has approached the subject 
in some detail That is to say a copious synonymy 
and notes of its distribution m the western Pacific 
generally with geological occurrences where known 
aro given with each species while there is a very good 
phototype plate of some of the forms 

The Glaciation of NoRtH tasti rn Ireland — 
Major A R Dworryhouse contributes a remarkable 
paper on this subject to the Quarterly Journal of the 
Geological Society of London vol 79 p 352 (Sept 
1923) The area covered is a wide me from Torr 
Head to Sheve Gallion thence across the wild moor 
lan 1 of central lyronc then awav to the east coast 
again across Lough Neagh and down to the narrow 
inlet of (. irhngford Lough rhe author recognises 
this inlet as a true fjord exc ivated by glacior ice 
during the later phase when the ice flow fro n the 
north west dominated th it from the Insli Sea Good 
use is made of the presence of pebbles from Ailsa 
Cr ig m mland districts and the course of the Scottish 
ice (I irth of Clyde gl icier) across the country during 
the earlier phase is strikingly shown upon the mips 
(p 419 etc ) The careful work of years is embodied 
m this paper of seventy pages and we can only regret 
that space has not allowed of the description of the 
picturesque scenic features added by drift mounds 
and eskers to the floors of v alleys or the barren surface 
of the moors Special attention is paid to the gravel 
terraces deposited in ice lammed lakes and to the 
dry gaps as records of overflow channels throughout 
the district It is pointed out that the recognition 
of the true naturo ol these channels in north eastern 
Ireland dates from the work of the Geological Survey 
in 1904 Here as elsewhere in Ireland Mr G W 
Lan plugh laid the foundations of a very m irked 
advance 
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The Watfr Supply of Nyasaland —There exist I Synthesis of Iecithin — Dr A Grfla and 


in Nyasaland large tracts of fertile land which are 
deficient in water supply If this defect could be 
remedied these areas would be available for settle 
ment by natives or Furopeans Tn Water Supply 
Paper No i issued as a supplement to the Nyasaland 
Government Gazette of June 30 Dr F Dixey considers 
the possibilities offered by underground water The 
rainfall of Nyasaland varies from 30 to 80 inches a 
year but the long dry season which follows the rainy 
season leads to gTcat evaporation of surface water 
In consequence in any improvement of the supply 
resource must be had chiefly to underground supplies 
The gnmtes gneisses and schists of the country 
are not too fa\ ourable m this respect but in the 
Shire valley there ire extensive alluvnl deposits and 
west of the Shire river sandstone and shales overlie 
the crystalline rocks It is in the last named rocks 
that the problem is most difficult of solution Dr 
Dixey comparts the conditions with those obtaining 
m Southern Rhodesn where at shallow depths an 
apprtci ible supply of water is obtained from pcrtola 
tion in joints and fissures He believes also that a 
certain supply may be obt lined from shallow depres 
sions known as pans or vleys which indie \tc 
a considerable depth of we it hi red rock In areas 
unfavourable for wells the construction of 1m 
permeible collecting slopes and storagi links is 
recommended On such a slope a rainfall of 20 inches 
should yield 4 so 000 gallons per acre 

V ARiAun i rv of Troiicax Cumatfs- A senes of 
articles have appeared in the issues of the M Itoro 
logical Magazine for July August and bcptemlier by 
Dr Stephen S Visher (Clucago) on the above subject 
Die opinion is held that the general emphasis upon 
uniformity in the tropics is misleading and attention 
is directed to the variations of temperature and wind 
while rainfall in lower latitudes is shown to be more 
vanable on the average than the rainfill of hiRlier 
latitudes I or seasonal range of temperature amongst 
many other places Hong Kong in latitude 22 N with 
a range of 20° h is compared w ith Glasgow in latitude 
56° N with a nnge of 12 0 h It is pointed out that 
the latitudo of Switzerland receives much more heat 
from the sun on June 21 thin the equator for the 
sun it that tune is ibout equally vertical tn the two 
places while in Switzerland the days are about 
4 hours linger Gold snaps are shown to occur 
commonly in the tropics from various causes With 
respect to variability of r unfall comparison is made 
between the wettest and driest years m tropical 
regions and those in higher latitudes 1 he wettest 
years out of the tropics seldom exceed more than 
double the ram of the driest ycaTs while in the tropics 
the variation of range is much greater An important 
factor in these comparisons is the length of the period 
dealt with this is recognised by the author Die 
total rainfall m wettest years is very much larger in 
tropical regions than in higher latitudes Die 
erratic nature of cyclonic storms in different parts of 
the world is referred to and for frequency and 
violence the extremes are said to be greatest m low 
lautudes 

Atomic Wlicht of Boron — We have received a 
copy of vol 59 No 2 of the Proceedings of the 
American Academy of Arts and Sciences which 
contains a paper by Baxter and Scott on a revision 
of the atomic weight of boron Taking silver as 
107 88 these workers find that boron is 10 82 from 
analyses of the tnchkmdo and tnbromide of boron 
Improved methods for the fractional distillation in 
vacuum of boron halides are also described 
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R Limp&cher reported to the congress of German 
chemists recently held at Jena that older prepara- 
tions which had been taken for artificial lecithin 
were nothing but choline salts of glycero phosphoric 
acid True lecithin is obtained by the action of 
diglycendes upon phosphoric anhydride and sub 
sequent action of choline bicarbonate The purified 
product has all the physical and chemical properties 
of the lecithin prepared from seeds egg yolk and 
the substance of nerves and brain Optically active 
lecithins ore also obtainable m this wav the 
keplnhnes can be prep 11 ed from diglycende phos 
phone anliydnde and colamine 
Nitrocen Contfnt of Whfat Grain —The 
importance of a high nitrogen content of the wheat 
grain has led Olson (Journ Agnc Res xxiv 1913) 
to attempt to iscertain whether this can be varied by 
alteration in tho controllable conditions m the environ 
ment of the wheit plant Die nitrogen content 
seemed to be mcreised by widening the distance 
between the drills when no irrigation w is apphed 
but under irrigation m another district this effect w is 
not ol tamed On the other hand irrigation per se 
exerted no influence in either direction As maturity 
approached the mtr gen in the plant moved towards 
the grain though the actu il percentage in the latter 
dccreastd apparently owing to the more rapid in 
filling of c irboliy drates It would appear that larger 
quantities of water are required to move the mtro 
genous matter than the non nitrogenous into the 
grains and accordingly an imple supply of water 
should prove beneficnf to high rather than to low 
nitrogen content w hich rather contradicts the findings 
with regard to irrigation Phosphorus and nitrogen 
were found to enter the gram simultaneously thus 
corroborating the results of other investigators 

I EAP AND Plants — The application of radio 
active isotopes as mdir itors mainly by Hevesy and 
Paneth hu> proved to be a powerful method of 
attacking m iny pliysico chemical problems that do 
not readily lend themselves to direct methods A 
further interesting application of tins method is 
given m the current issue of the Biochemical Journal 
[vol xvn pp 439 445 19*3) by Prof Hevesy 

(Copenhagen) who has investigated the Absorption 
and fr inslocation of Lead by Plants Specimens 
of Vicia baba (horse be in) were immeisea in lead 
nitrate solutions of different concentrations contain 
ing thonum B (isotope of lead) as m indicator and 
ifter ignition of the various parts of the plant their 
lead content could be found by radioactive measure 
ment of the ash Quantitative results have been 
obtained using solutions varying in concentration 
as much as from 10 • N to 10 1 N In 24 hours tho 
root of the plant absorbed in the former case 60 per 
cent of the lead contained in 200 c c of the solution 
whereas in the latter case only o 3 per cent was 
absorbed The amount of lead passing mto the stem 
and leaves is leas than 1/10 per cent and does not 
vary greatly with the solution concentration indicat 
ing that most of the assimilated lead is bound to the 
root and experiments on displacement show that it 
is associated in the form of a dissociable but not 
readily soluble salt and not in combination with 
carbon Whereas a 10 1 N solution of a lead salt 
produces toxic effects on the plant even after 24 hours 
more dilute solutions do not Experiments on the 
kinetic displacement of assimilated 10ns by other 10ns 
are described in connexion with the phenomenon of 
antagonism according to which certain 10ns have 
the capacity of inhibiting the toxicity produced by 
[ others 
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Cohesion and Molecular Forces 


I N opening a joint discussion on cohesion and mole 
cular forces between Sections A B and G of the 
British Association at its recent meeting at Liverpool 
Sir William Bragg emphasised the change of point of 
view which the analysis of crystal structure by 
X rays has brought about The older view m which 
atoms and molecules were pictured as centres of 
force exerted in all directions and governed by some 
power law of the distance between them has hal 
some measure of success in explaining the principal 
features of surface tension and some of the departures 
from perfection in a gas But in a solid except 
possibly m the case of polar compounds no satis 
factoiy results have accrued On the newer view we 
consider not the aggregate but the individual atom 
or molecule 

It appears to be necessary to say that the very 
strong forces between atom and atom molecule and 
molecule are limited in their effective range of action 
to listances much smaller thin we have hitherto 
supposed Small it may even be compare 1 to the 
distances between the centres of atoms as they lie 
side by side in a crystal A crystal conforms so 
exactly to rules respecting its angular dimensions 
that it seems impossible to imagme its form to be 
merely the result of an average of tendencies The 
forces of adjustment cannot therefore be thought 
of as a force between two points each representing 
one of the molecules On the contrary it is nearer 
the truth to think that the adjustment is made so as 
to bring together certain points on one molecule and 
certain points on the other In considering there 
fore the binding of the individual molecules of a 
solid the analogy of the electrostatic attraction of 
two charged spheres is imperfect and should be 
replaced by that of two memliers of a girder structure 
adjuste 1 until the rivets can be dropped into the holes 
brought into true alignment This is seen well in 
the recent work by Muller and Shearer and by Piper 
and Gruidley on the structure of the orguuc fatty 
acids and their salts There is no doubt that the 
ultimate flakes of the crystals of these fatty aci Is 
are the monomolecular films investigated by Lang 
muir and by Adam and it would appear that m 
passing from one acid to a homologuc of greater 
molecular weight each addition in thickness of the 
ultimate flake is made in complete independence of 
the previ jus length as if the only thing that mattered 
was the nature of the attachment of one carbon atom 
to the next There is no influence of the ends upon 
the atoms in the middle Again we have the forces 
different at different parts of the atomic surface as 
in the case of bismuth an 1 its liomologues m which 
the atom is attached to three neighbo irs on one side 
by bonds differing from those which attach it to its 
three neighbours on the other 

With regard to the nature of these bin ling forces 
three types may be recognised hirst there is the 
effect set up by tho sharing of a pair of electrons by 
two contiguous atoms leading to strong and directed 
attachment Next there are actions of a different 
and generally weaker type manifested in the binding 
of molecule to molecule m a crystal We may be 
sure that this tvpe plays an important part in metals 
and alloys Lastly there arc the pure electro 
statical central actions In the case of the polar 
crystal Bom and LandA have made some progress in 
c alculating the effect of this 

One well known fact m crystal growth is that the 
faces have different rates of growth indicating that 
there may be great differences m the ease with which 
molecules slip into their places Into this the 
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element of time may enter because a molecule may 
come nearly into its right place and be held there 
sufficiently long to get settled m by thermal agitation 
or otherwise We may suppose that the formation 
of the crystal begins correctly enough but that 
errors of adjustment creep m until the surface 
becomes somewhat disordered and the growth ceases 
because fresh molecules cannot find their proper 
places to slip into Without a more detailed knowledge 
of the active forces localised at vanous points of atoms 
and molecules we cannot build up a complete theory 
of cohesion 

Dr Kosenhain who followed lealt with the simple 
monatomic bodies —the metals — m which the develop 
ment of strength and ductility is so pronounced 
In his opinion it has now become possible to sketch 
certain principles from which a general theory of the 
nature of alloys may arise The first is that the 
atoms of two metals in solid solution arc built on a 
simple space lattice the atoms of the solute metal 
tak ng the places of a corresponding number of atoms 
of the solvent metal the lattice remaining essentially 
unaltered The presence of a stranger atom 
produces a certain amount of distortion which is 
responsible for the changes in tho hardness strength 
melting point and other properties of the metal The 
sccon 1 principle is that the inter atomic distance 
through which interatomic cohesion is appreciable 
is strictly limited When increased by any means — 
thermal exp msion mechanical stress or stranger 
atoms — a limit is soon reached when the lattice 
breaks down suddenly with the formation of another 
phase On heating such a change is simply melting 
on straining it is the breakdown of elastic behaviour 
and on alloying we have the limit of solid solubility 
resulting m the formation of crystals of a new type 
In many metals cohesion phenomena are complicated 
by the occurrence of ultra crystalline slip which 
results m plastic deformation under stress by the 
process of slip along certain planes within the crystal 
At the surface of slip there must be a rapid exchange 
of partners without loss of continuity of bonding 
It is interesting that the phenomenon is confined to 
metals crystallising in the two most symmetrical 
systems m which presumably the distribution of 
atoms is sufficiently uniform to permit the passing on 
of bonds to tako place 

The mechanism of ductility by means of slip is 
intimately connected with diffusion m soli 1 crystals 
In I>r Rosonhain s opinion the process of diffusion of 
one metal into another the structure of which is 
already that df closely packed lattices may bo iue 
to movement or slip of atoms in rows the requ site 
stress which at high temperatures need not be great, 
being provided by the lattice distortion insing from 
a concentration of stranger atoms in a solid 
solution of non uniform concentration On 
view ductile metals sb uld allow diffusion far more 
readily than brittle It is well known that brittle 
metals like antimonj and bismuth show no appreci 
able diffusion until quite near the melting point 
Moreover it is known that nickel and copper — two 
very similar atoms — exhibit extremely slow diffusion 
as compared with zinc and copper This fits with the 
above view and is at the same time not to be expected 
on the view that metallic diffusion is a kinetic 
pltenomenon similar to that of liquids and gases On 
the same principles a crude picture of the constitution 
of an amorphous solid fitting the facts in a general 
way may also be formed 

With regard to the method of binding 0 f two 
crystal lattice systems growing towards one another 
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one is struck by the fact that the junction of crystal 
to crystal is not a region of weakness but is in fact 
the strongest port of a crystal aggregate Metals 
when forcibly broken m the cold normally break 
through the crystals and not along the junctions 
There are a large number of experimental facts 
supporting the view that the gap between two 
adjacent lattices is bridged by a region of irregularly 
arranged atoms constituting a layer of amorphous 
material of excessive strength 

Finally while in solid solutions we find that the 
interatomic distances though varying a few per cent 
ire roughly const int in well defined intermetallic 
compounds the interatomic distances arc sometimes 
great!} reduced this in aluminium the distance 
is of the order of 4 3 A 1 but in the compound 
CuAl, dumimum atoms are found with a centre 
distance of only 241 All In this case therefore 
the nature of the interatomic binding must be quite 
different an 1 this probahlj constitutes the real 
difference between a compoun 1 and a solid solution 

Dr A A Griffith who followed pointed outthat while 
at first sight the urrelation of data on the breaking 
strengths if maten Us with the magnitude of cohesive 
forces demed by physical method should he com 
paratively simple this is far from being the case One 
reason for this is that the majority of structural 
metals are ductile so that under ordinary stress 
systems which almost invariably comprise shearing 
stresses the primary failure of the specimen docs 
not involve atomic separation at all but is a fadure 
m shear Now the mode of collapse of a space lattice 
in shear is a subject which has been studied very 
little by physicists so that practic illy no information 
from the point of view of molecular cohesion is avail 
able to engineers 

In the case of certain materials for example 
glass stone and hard steel which exhibit brittle 
fractures running perpendicular to the direction of 
the greatest tensile stress some progress m the subject 
has been made Calculations show that in such 
cases the observed tensile strength is only a small 
fraction of the calculated molecular tenacity I his 
discrepancy may be avoided if one assumes the 
existence of minute cracks in the material fracture 
being due to the very severe concentration of stress 
at the corners of the cracks A formula may be 
developed which gives results of the right order of 


magnitude if the radius of the corners of the cracks 
is taken as two or three molecular spacing* There 
is another type of fracture obtained with brittle 
materials namely cracks running obliquely to the 
principal stresses the best known case being the 
crushing fracture obtained by simple compression 
This may be treated in a somewhat similar manner 
by the assumption of a large number of minute 
cracks oriented at random in the material 

With regard to the breakdown of ductile metals 
Dr Griffith and Mr Lockspeiser have worked out 
a theory of plastic strain m which the conclusion is 
reached that plastic strain is simply the external 
manifestation of phase changes occurring within the 
material Tins view in itself is not new but the 
novelty arises from the fact that deductions are 
made regarding the number and nature of the distinct 
phases concerned in the action The question arises 
whether it is likely on physical grounds that phase 
changes can occur as a result of the application of a 
shear stress given that this is so the evidence is 
more in favour of a resultant change in relative 
orientation of the atoms than of their configuration 
Prof Lmdemann considered that the assumption 
made by previous speakers that atoms or molecules 
are either bonded together or not bonded is premature 
and cited the fact that fairly definite evidence for 
intramolecular attraction without definite bonds is 
to be found in the Sutherland correction to the 
temperature coefficient of the viscosity of gases 
derived by assuming mutual attraction of molecules 
an 1 verified experimentally 

Prof R W Wood mentioned an interesting 
experiment requiring explanation A crystal of rock 
salt placed in hot water can be immediately bent by 
the fingers and remains deformed when removed from 
the water The range of temperature over which 
this has been observe 1 is small and the phenomenon 
does not occur m the case of immersion in hot oil 
To sum up the discussion brought out clearly the 
fact that we are still only at the beginning of a com 
plete explanation of the general phenomena and 
there was point in the somewhat facetious remark 
of Sir Oliver Lo lge that it was an extraordinary fact 
that after all these years three important sections 
of the Bntish Association shoul 1 be gathered together 
to discuss why when one end of a stick is raised from 
a table the rest of it also comes up 


Pans Meeting of the International Council for the Exploration of the Sea 


'T'HT sixteenth innual meeting of the International 
1 Council for the F xplontion of the Sea was held 
m Pans on the invitation of thi Trench Government 
on October 15 By the courtesy of the Administra 
tive Council accommodation was provided for the 
Council in the Inslitut Oc&inographique founded 
by the late Prrnce Albert of Monaco The following 
countries mem l ers of the ( ouncil were represented 
Belgium Du mark Ksthonia (foT the first time) 

I inland Trance Great Britain Holland Norway 
Portugal and Sweden Representatives of the Irish 
1 ree State attended as visitors 
The usual committees and sections for hydrography 
plankton st itistics bemng plaice cod and haddock 
limnology the Baltic Sea ana the Atlantic Slope were 
assembled and a new committee named the North 
Atlantic Committee was formed 

It is important to observe that all committees and 
sections are now instructed to formulate precise 
programmes of work allotting to each countiy con 
cemed a definite part in the programme which it 
undertakes to perform Eac& country is called upon 
afterwards to report to the Council on the work it nas 
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carried out in accordance with these undertakings 
and the effect of these reports is embodied in a general 
progress report submitted to the Council at each 
meeting The tendency to present excellent but un 
realisable recommendations is thus discouraged 

For the most part the committees reaffirmed then- 
existing programmes in respect of which generally 
satisfactory progress was reported It will Ve 
observed that there are three committees for the 
study of particular fishes The Plaice Committee 
the recommendations of which for the protection of 
the plaice fisheries were adopted by the Council in 
1922 and are now under the consideration of the 
participating Governments is chiefly engaged in 
watching developments and checking its own con 
elusions 

The intensive investigations of the plaice having 
thus come to a pause the study of the herring cod 
and haddock is being vigorously prosecuted in accord 
ance with comprehensive practical programmes 
adopted in 1921 and afterwards modified m the light 
of experience Unfortunately owing to the difficulties 
of the tune many of the countries concerned are 
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inadequately equipped for work At sea and the bulk 
of the sea work falls on England and Scotland It is 
particularly regrettable that Norway to which m 
the person of Dr Einar Lea u entrusted the leader 
ship of the herring investigations has not yet been 
able again to equip a ship for deep sea research The 
herring investigations at their present stage involve 
to a considerable extent the application to the 
investigation of North Sea herrings of the methods 
employed by Hjort and I ea in their investigations 
of the Norwegian herrings With a view to the 
standardisation of these methods English and 
Scottish naturalists are studying under Hjort ml 
Lea at Christiania 

The Cod and Haddock Committee is under the 
convenership of Dr E S Russell but the work of 
direction is divided between England and Scotland 
the latter being responsible through Dr Bowman for 
dealing with haddock material and the former with 
cod 

The proposal to form a North Atlantic Committee 
was approved after a lengthy debate in a special 
committee of the whole Council On one hand it 
was felt that the committees were already danger 
ously numerous thit the fishes which would come 
under examination by the North Atlantic Committee 
were mainly those actually being investigated by 
other committees and that a further extension of 
the principle of geographical division of work already 
accepted in the formation of the Committee of the 
Atlantic Slope and the Baltic Committee created the 
risk of redundancy unless it could be shown that the 
area to be studied was in respect of some at least of 
its features self contained and presented phenomena 
peculiar to itself It was more particularly on the 
last named ground that the Danish Commission in a 
memorandum submitted to the Council supported 
their proposal which had for its principal object the 
study of the fisheries of Iceland and haroe They 
pointed out that the Icelandic fisheries in particulir 
and the physical conditions governing those fisheries 
presented peculiarities which merited indiyidual 
study They summarised their argument in the 
following terms In regard to fishery biology as 
well as hydrography the various parts of the Icelandic 
area are extremely dissimilar Th< re is in fact a 
greater difference in this respect between South and 
East Iceland than between South Iceland and the 
taroes or indeed between South Iceland and 
Ireland 

The Council eventually resolved to form a North 
Atlantic Committee for research north of the latitude 
of Rockall and while instructing the Committee to 
commence work in the area suggested in the Danish 
Commission s memorandum urged it to keep 11 mind 
the importance of extending its area of observations 
particularly to the eastern and northern parts of the 
Norwegian Sea The Committee was further in 
struct ed to arrange its programme in consultation 
with the other committees concerned The pro 
gramme adopted m accordance with this instruction 
provides for the hydrographical and biological 
Investigation of the region with special reference to 
cod haddock halibut plaice and herring The 
leadership of the work was entrusted to Dr Johs 
Schmidt The greater part of the sea work will be 
earned out by means of the Dana but trance will make 
provision for observations by means of cruisers 
stationed at Iceland and Scotland will conduct 
hydrographical biological cruises from the west of 
Scotland to the Faroes England will assist with 
fishery statistics and measurements 

An interesting discussion arose m connexion with 
the work of the Statistical Committee of which Prof 
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D Arcy Thompson is permanent chairman The 
British delegates were instructed to endeavour to 
secure the general adoption of more effective and 
m particular more uniform statistical methods such 
as are in use in Great Britain Owing to the lack of 
uniformity of method it is at present most difficult to 
present m the Bulletin statistics which afford a true 
indication of the actual condition of the fisheries m 
a given region or part of a region and of the variations 
of the stock from year to year tor example different 
countries while using the same regional nomenclature 
have different conceptions of the limits of the regions 
and the majority of them are not able to give any 
accurate idea of the precise locality fished or of the 
amount of fish of any given species — or of fish of all 
kinds— taken per unit of time eg the quantity of 
fish taken m a given area in 100 hours fishing 
Statistics which do not present a picture of the 
distribution of the stock in time and space are of 
little value to the scientific worker and it is for 
scientific rather than for commercial purposes that 
the International Council should collect and publish 
statistics It was readily agreed by the Statistical 
Committee that uniformity must be secured in the 
matter of the designation of statistical regions and 
areas but it was impossible in the time at the dis 
posal of the Committee to arrive at unanimity as to 
the limits by which the regions should be defined 
This question was accordingly referred to a special 
sub committee which was requestod to report to the 
committee before the next meeting of the Council 
The question of getting detailed statistics of locality 
of capture * e fishing ground and of the relation of 
fishing power to catch of fish proved to be one of ways 
and means and the reply of most countries was that 
they had not the staff for tho collection of such 
statistics on the scale adopted m Great Britain 
Eventually it was agreed that each country should 
endeavour to collect statistics from some of its vessels 
according to the methods employed in England and 
an undertaking was given on behalf of the English 
Department being the best equipped for the purpose 
that the Department would for the present work up 
the data if sent to them 

The work of the Committee of the Atlantic Slope 
continues to be under tho leadership of Dr Edouard 
le Danois The English Department is not yet in a 
jxisition to take part in the sea work but it u> hoped 
that the Marine Biological Association will continue 
the assistance which it has given in the past 

A memorandum was submitted to the Council by 
Prof Otto Pettersson and Commodore C F Drechsel 
advocating an intern itional expedition to study the 
system of currents of the great oceans with reference 
especially to quote from the memorandum to tho 
following questions 

(1) Whether the changes we observo in the fish 
life of our seas correspond with the changes we observe 
in the current system of tht ocean and 

(2) Whether these changes are of perio lie nature 

The authors of the memorandum which gave rise 

to a most interesting lebate urged that advantage 
should be taken of the fact that the late Prince of 
Monaco s yicht Hiroiiddlr was for sale to secure and 
equip this vessel and to employ it for four years in an 
investigation of the questions above stated They 
invited the Council to support the proposal which 
they desired to submit with the autlpfeity of the 
Council to the governments of the civilised world in 
the hope of securing the co operation of all these 
governments m the enterprise They pointed out 
that if the proposal secured world wide support the 
actual cost to any individual country would be com 
paratively small In the debate which took place 
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upon the memorandum it was freely recognised that 
the practical difficulties in the way of the realisation 
of Buch a scheme would be great The Council 
however eventually passed a resolution recording its 
opinion that an increased knowledge of the ocean 
systems was not merely of scientific interest but of 
practical importance for the explanation and the 
forecasting of phenomena affecting life both in the 
sea and on land that such an investigation must 
necessarily be extended over many years but that it 
could usefully be initiated by a preliminary recon 
naissance on the lines suggested in the memorandum 
The Council therefore recommended the proposals 


to the favourable consideration of the governments 
and scientific institutions of all countries In its 
resolution the Council was careful to point out that 
such an undertaking as this went far beyond the 
limits both of its resources and of its mandate, and 
must be regarded as a distinct and world wide enter- 
prise It affirmed however its readiness should the 
proposal meet with adequate support to undertake 
the general direction of the work It was generally 
felt that there was no other existing organisation 
equally competent 

The next meeting of the Council will be held as 
usual m Copenhagen 


Electrometric Methods in Analytical Chemistry 1 


'T'HIRTY years ago electrometric methods of 
1 analysis were too complex for technical pur 
poses but the importance of hydrogen ion con 
centration re directed attention to them with result 


mg simplification 
When a piece of a 


1 piece of silver is dipped in a solution 

solution pressure is exerted silver ions being driven 
into solution until equilibrium is established between 
the osmotic pressure of the ions in the solution and 
the solution pressure of the silver Hydrogen behaves 
similarly as does chlorine It thus becomes possible 
to find a suitablo electrode for any reaction giving 
a change in valency 

In the reduction of potassium permanganate the 
electrolytic potential (f) is given by the formula 
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If the log expression is kept constant there results 
a normal electrode In practice such an electrode 
must be combined with one which changes its 
potential during the course of the titration It is 
possible to titrate silver with halides sulphides 
cyanides and thiocyanates and vice versa An 
interesting feature is the possibility of the simul 
taneous titration of halides m admixture there being 
successive falls of potential as each is reacted upon 
by the silver solution In the presence of protective 
colloids there is of course no apparent precipitation 
It is interesting to note that this does not interfere 
with the titration 

Protective colloids stop crystal growth and con 
sequcntly mcreast somewhat the solubility of the 
precipitate This solubility is usually so low that 
an increase of even ioo per cent docs not lead to 
ipprcciable errors It thus becomes possible to 
estimate dim tly small amounts of metal in say blood 
serum Certain organic substances such as silver 
salvarsan contain silver in such a form that it is not 
acted upon by chlorides Use is made of sulphides 
the diameters of the ions of which are such that 
monovalent cations of the dimensions of silver ions 
are unable to resist their influence Ionic dimensions 
play an important part in determining the insolubility 
of cert un precipitates 

1 itrating zinc in acid solution with potassium 
ferrucyanide curves not of the usual bi logarithmic 
type ire obtained Ihe abnormality is due to small 
amounts of feme iron On filtering throngh alu 
minium powder reduction to ferrous iron takes place 
and normal curves are obtained 

For nickel and cobalt in admixture electrometric 


» Syoopoia of ■ paper prorated to tb* Muohnter Sections of the Society 
of Cbemlcel Industry Society of Dyers end ColorolsU Institute of Chemistry 
end tbs M enc he st w Literary and Phil o sophical Society, on November s by 
Prof W D Tnadwen of the Technical Hfcbscboal Zurich 
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titration with potassium cyanide is the best The 
complex ions 'Ni(CN)* and Co(OH)(CN), are formed 
The curves obtained yield no evidence of the forma 
tion of intermediate complexes 

1 or oxidation and reduction titrations a platinised 
electrode is most satisfactory Titanium may be 
estimated very accurately in the presence of iron after 
filtration through a cadmium powder filter in an 
atmosphere of carbon dioxide and subsequent titration 
with potassium dichromate If a blank electrode is 
employed it is liable to become passive at the end 
of the titration producing a sudden drop of potential 
instead of a rise 

With regard to dye stuffs there is little to add to 
the excellent methods of Knecht but where electro 
metric methods are used frequent use is made of 
cadmium filters for reduction Titrating primary 
amines in acid solution with sodium nitrite a sudden 
nse in potential is obtained with the first drop m 
excess of the latter 

For the estimation of free halogens an example 
was given of the estimation of o I per cent of bromine 
m sodium chlorate by distillation with hydrochloric 
acid followed b> titration with arsemous acid 

An especially resistant electrode for the estimation 
of insoluble oxides is obtained by passing an alloy 
of 90 per cent gold with io per cent copper through 
a bunsen flame when it becomes covered with a thin 
layer of a copper oxide 

In conductivity titrations the conductivity usually 
changes sharply enough to indicate the end point 
but where weak acids ire concerned care must be 
exercised Use is made of a Wheatstone bridge 
and an alternating current The milhvoltmeter 
may still be used by the introduction of a rotating 
switch the poles m the solution being changed six 
to eight times a second The current then becomes 
virtually a continuous one The method is the best 
one for alkaloids and also for water m organic liquids 
An example of the latter is the estimation of water 
in so called absolute alcohol A salt is added which 
completely ionises in aqueous solution c g potassium 
perchlorate The alcohol is rapidly stirred and the 
conductivity measured The solubility of the salt 
is a linear function of the water present and from an 
examination of the curves obtained its content may 
be deduced Conductivity methods are excellent for 
determining and comparing the hardness of waters 

The last few years has seen the replacement of 
electro deposition methods by titration methods and 
very accurate results may now be obtained even 
with the simplest equipment The behaviour of 
titration electrodes requires further study and from 
the work now being earned out on surface adsorption 
and surface actions in general much progress may be 
expected in the future L G R 
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University and Educational Intelligence 

Cambridge — The Right Honourable S M Bruce 
has been elected an honorary fellow of Trinity Hall 
Mr P J Durrant Corpus thnsti College has been 
elected fellow and lecturer in natural sciences at 
Selwvn College Mr R H I owler Tnnitj College 
has been appointed University lecturer in mithe 
matics 

Ihe desk habitually used by Irancis Mai tl ind 
Balfour and ifterwards by Sir Michael Toster — two 
of the chief founders of the Biological Schools of the 
University — has been presented by Dr Michael 
Foster to the Balfour Library 

The Annual Report of the Special Board for 
Agriculture and 1 orestry shows a falling off in the 
number of students from the excessive numbers 
immediately after the War Amongst the notable 
events in the year s working of the department art 
mcluded the completion of the purchase of the 
University farm the foundation of the professorship 
of animal pathology the organisation of the Horti 
cultural Research Station tnd the addition of 
Poultry Sections to the Animal Nulntion Institute 
and the Genetics Institute 
Trinity Colit gc announces a resemh stu lentship 
open to graduates of Universities other than ( lm 
bridge and also exhibitions open to students at 
present studying at Dominion or Colonial Universities 
Durham — The Newcastle md Gateshead Mater 
Company hive granted the sum of 100/ to Mr B 
Millard ( rifliths lecturer in hot tny it Vnnstrong 
College Newcastle upon lym t> enable luni to 
carry out further resc trchcs on the micro flora 
(phytopl inkton) and the hydr< graphy of the smaller 
bodies of fresh water 

Edinburgh — On Noveml tr 12 the Right Hon 
William 1 >011 M ickcnzie King Prime Minister of 
Canadi and the Hon William Robertson Warren 
Prime Minister of Newfoundland received the 
honorary degree of 1 1 D At the close of the 
ceremony Mr Mackenzie King delivered a short 
address on the Imperial Conference which he said 
had proceeded on sound constitutional lines that 
would be enduring in the development of the j olitical 
evolution of the British Empire 

Liv* rpool — The lati Mr William Prescott 1 is 
bequeathed 20 000 1 to the University to found a 
chair of agriculture or a chair for the furtherance of 
one or more of the following subjects namely the 
chemistry of agriculture the cultivation of land the 
care breeding and raising of crops the diseases o ( 
crops or any other subject connected with aguculture 
The University is given twche months in which to 
decide whether or not it can accept this gift 

Mr William Horton has been appointed honorary 
lecturer m plant histology 

Manchester — P rof A V Hill has presented a 
sum of 200 1 to endow a pn/e to be awarded for an 
essay on a biochemical subject 

Mr Edgar Morton has been ippointed assistant 
lecturer m economic geology 

The following have been elected to honorary 
research fellowships Dr 1 DArcy McCrea in 
physiology Mrs Gertrude Robinson in chemistry 
Mr W K Slater in chemical physiology 


Ihf Universities of Brussels and Montreal both 
report gifts of radium among their benefactions 
during 1922 23 The former participates in a gift 
of 8 gm by a mining company to the universities 
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of Belgium and the latter has been intrusted by 
the Government of the Piovince of Quebec with 
rigm 

According to th cBrtttsk Midteal J ntrn il honorary 
degrees will be conferred on November 24 by the 
Unncrsity of Pans on the following distinguished 
men of science Sir J J Thomson Prof Camillo 
Golgi ementus professor m the University of Pa\ia 
Dr W W Keen formerly professor of surgery in the 
Jefferson College Philadelphia »nd Prof S A 
Arrhenius of Stockholm 

A Ci arrncf Graff fellowship tenable for one year 
by a British graduate of Oxford or Cambridge at any 
Ament an university located hi tween the Allegheny 
in 1 Rocky Mountains has been founded by Mr Graff 
an Amencan b 11 kcr resi lent in I on Ion The object 
of establishing the fellowship which carries a stipend 
of 250/ plus tuition fees is to foster 1 1 etter under 
standing in Great Bntain of social coniitions and 
currents of opinion in the United States of America 
The iward will be made by 1 committee consisting 
of the secretary of the L nivcrsitics Bureau of the 
British Fmptrc the director and assistant director of 
the American l mversitv Union in Turope ani the 
vice ch mccllors of the f mversitics of Oxford md 
Cambridge ind preference will be given to a student 
of humanitarian studies Tarher this year (May 4 
p O21) we refericd to the foundation of Henry P 
Davison scholarships at American universities for 
Oxford and C im bridge men and it is notew arthy that 
in each case th gifts ha\e come from Americans 
lhev will help to swell the very small number of 
awards at Amencan uni\ ersities available to Bntish 
students t ompare l with the 90 Rhodes scholarships 
at Oxf id for Americ ans 

Pariy politics lu\c no place in the columns of 
Nau re but we are concerned with what is promised 
or performed by our statesmen or politicians on 
behalf of scientih progress Me are therefore 
mterestc 1 m the election address which Mr II G 
Mclls as Labour candidate for the University of 
I ondon constituency h is issued togethei with a 
report of a speech on Socialism and the Scientific 
Motive 1 1 ♦ Labour Party believes he says in 
science and in the scientific motive as a motive 
altogether superior to proht seeking He ippeals to 
uni ersity people as people who know something of 
the work of scientific investigators irtiats men of 
letters teachers ind medical men who know that 
none of these w jrk for profit or on the profiteering 
system but for service and that the work they do is 
infinitely better md more devoted than the work 
that men do for the proht making motive This 
knowledge should enable them to see that if in 
accordance with the loctrines of L ibour Party 
Socialism collective owneiship were to replace private 
ownership in nearly all the common interests and 
services of the community these things would be 
better managed especially s the I abour Party 
recognises the supr me need of scientific knowledge 
and the necessary leadership t f professionally trained 
men and teachers The argument is not 
altogether convincing but Mr Wells is at any rate 
capable of the philosophic point of view and if he 
controlled the policy of the Labour Party universities 
would not need to fear inconsiderate treatment at 
the hands of a I abour Go eminent One wonders 
however how far his attitude would bo likely to be 
adopted by the people who would determine the 
policy of such a government Some of the remarks 
bv labour members in the House of Commons 
debate on the Oxford and Cambridge Universities 
Bill were the reverse of reassuring on this point 



77 8 


NATURE 


[November 24, 1933 


Societies and Academies. 

London 

Royal Society November 15 — Sir William Bragg 
and G 1 Morgan Civstil structure and chemical 
constitution of b isic beryllium acetate and propionate 
Basic bcrvllium icctatc is shown l>\ X ray analysis 
to be 1 highly co ordin ited comp iund The molecule 
is a perfect tctrahcdion hiving in oxygen at the 
centre 1 beryllium alone at each comer ind in 
acetyl group associated with iaili edge The 
cryst illinc structure is the same as that of diamond 
The propnnati forms a monochmc cryst il The 
propyl group can no longer be irranged so as to 
possess 1 pi me of symmetry as in the case of the 
acetyl and m consequence the symmetry is much 
less — G T Taylor Fxjxnments on the motion of 
solid bodies m lotating fluids — I t Jackson In 
vestigations on p ir im ignetism at low temperatures 
Pt I Powdered substances The following para 
m ignetic subst inees li i\ 1 lxa n investigated f rom atmo 
spheric tempt r it un. down to the lowest temperature 
obtainable with liquid hjdrogen (ibout 14 0 K) 
anh>drous sulphites heptahydrated sulphites and 
ammonium double sulphates of cob lit nickel and 
ferrous iron T liesc subst inces follow the Weiss 
law x(T + A) C at lclatively high temperatures 
but at the lowest temper itures (1) susceptibility 
increises more npidly with f ill in temperature than 
is given by Weiss law and (2) the curve of i/x against 
T possesses a point of infliction a maximum and 
a minimum value of susceptibility occur in the 
region of lowest temper itures Pt II Crystals 
The principal susceptibilities of crystals of cobalt 
ammonium sulphate and nickel sulphate (hepta 
hydritc) hue been determined over a tcmpeiature 
range of 290° K down to 14" K Ihe Curie constant 
C is s ime for e ich of the principal susceptibilities of any 
crystal De\ 1 itions from the Weiss law in the case of 
cob lit ammonium sulphite fill into citegory (1) 
above while those of nickel sulphate fall mto category 
(2) — I ( Jackson and H Kamcrhngh Onnes 
Ihe m ignetic properties of some piramagnetic 
double sulphates at low temperatures 1 he m ignetic 
susceptibilities of powdered cobalt pot issium sulpliate 
cobalt rubidium sulphate manganese ammonium 
Bulphate have been measured at tcmpci itures from 
atmospheric temperature down to ibout 14 0 K 
The two cob lit compounds confirm the results given 
above for cobalt ammonium sulphate M inganese 
ammonium sulph ite obeys the Curie law xT -const 
down to the lowest temperature investigated This 
result fits well with the known beluviour of other 
manganese salts showing th it in this senes of com 
pounds the subst mce follows Cune s law more 
closely the greater its magnetic dilution — H H 
Potter Some experiments on the proportionality of 
mass and weight The gravitational accelerations 
of leid steel ammonium fluondc bismuth paraffin 
wax duralumin ind mihoginy have been compared 
with that of brass and no difference greater than 
that attnbut ible to experimental error has been 
found An accuracy of one part in 50 000 has been 
obtained Special attention has been given to two 
substances immonium fluonde and paraffin wax 
which have large h j drogen contents — I ord Rayleigh 
Further studies on the glow of phosphorus and its 
extinction by moist oxygen The velocity of blast 
necessary to blow away the glow of phosphorus 
increases enormously with rise of temperature On 
the other hand it is enormously diminished by 
enriching the air blast with oxygen In either case 
the range examined wts of order 1000 times This 
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velocity of blast measures rate of propagation up- 
stream of glow through mixture of phosphorus 
vapour and oxygen Where the velocity is reduced, 
by cooling or by adding oxygen to less than 1 
cm /sec the condition of extinction is approached 
From this viewpoint the known extinction by moist 
oxygen alone is the limiting case of slow propagation 
Hence extinction is due to failure of the process 
causing propagation probably a catalytic action of 
products of combustion Excess oxygen like other 
inhibiting substances poisons these products — 
H A Wilson An experiment on the ongm of the 
earth s m ignetic field — H Robinson Ihe secondary 
corpuscular rays produced by homogeneous X rays 
The Robinson Rawhnson method of investigating 
velocities of secondary cathode rays produced by 
X r lys has been developed with the view of increased 
accuracy Special ittention has been paid to homo- 
geneity of the pnmary X riy beam The velocities 
of secondary electrons are measured bv deflexion in 
the magnetic fit Id of a pair of large Helmholtz coils 
1 he copper K« r tys ire used as pnmary X radiation 
Five of the N absorption edges of bismuth have been 
measured the remaining two not being sepirated 
from the O nngs All five M edges have been 
measured for atoms as light as tungsten The L 
limits have been measured as far as copper and the 
K limits to oxygen Progressive changes occur 
along the senes of elements in the relative intensities 
of different members of the same group— J W 
Gifford with in introduction by f M Lowry 
Some refractive indices of benzene and cyclohexane 
— J A V Butler A note on the significance of the 
electrode ixitentnl A thermodyn imical argument 
given in Hcyrovsky s paper on the significance of 
the electrode potential contains stiges of the cyclic 
process employed which ore irreversible hence the 
conclusions are erroneous When the cyclic pro 
cess is conducted reversibly the sum of the differ 
enccs of potential round the cycle is zero therefore 
no information regarding the relations between 
the electrode potcnhils ind the various chemical 
equilibrium const ints is obtained by the use of 
a cyclic process of tins kind 

Mineralogical Society November 6 (Anniversary 
meeting) — Dr A Hutchinson president in the chair 
— L J Spencer Fuclase and platinum from diamond 
washings in British Guiana Small disks resembling 
fossil corals consist of a radial aggregation of euclase 
crystals so arranged that the plane of symmetry is 
always patallel to the surface of the disk These 
together with tourm iline diamond gold and 

C inum were found m the conglomerates near the 
eteur Tails on the Potaro River Platinum has 
not hitherto been recorded from British Guiana — 
H F Buckley Some anomalous optical properties 
of freshly prepared mixed crystals of the Seignette 
salts In tht orthorhombic and isomorphous Sei 
gnette salts the sodium potassium tartrate has the 
optic axial plane parallel to the brachy pinacoid, 
whilst in the sodium ammonium salt it is parallel to 
the m icropinacoid Mixed crystals of the two salts 
show as would be expected the optic axes for 
different colours in two planes at right angles (as in 
brookite) but only after the crystals have been 
prepared for some tune Freshly prepared mixed 
crystals exhibit crossed dispersion of the monocluuc 
pe (as in borax) A maximum angle of 75 0 between 
e axial planes for red and violet light is given by 
crystals containing 45 per cent sodium potassium 
tartrate On standing the axial planes slowly 
migrate to the planes of symmetry and equilibrium 
is established in from two to thirteen weeks this 
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being hastened bv increasing the temperature — 
N T Belaiew On the genesis of Widmanstatten 
structure m meteorites ana m terrestrial alloys The 
Widmanstatten structure belongs to the triad of 
secondary structures the other two being the stmc 
ture of large crystals and the network structure 
Under suitable conditions cither of these structures 
may occur m iron carbon alloys or in my other 
alloys crystallising in the face centred cubic lattice 
and exhibiting the same kind of equilibrium diagr un 
As the diagram of the iron nickel alloys is quite 
suml it to that of iron carbon the s unc kind of 
crystallisation may be expected in both cases and 
also in meteorites The well known Widmanstatten 
figures in meteorites are also arranged in i Wid 
manstatten structure and the conditions to which 
they owe their appearance are a very «U>w cooling 
after solidification in the granulation z me and a 
relatively rapid separation of the constituents after 
wards in the zone of secondary crystallisation leading 
to their lodging themselves parallel to the octahedral 
planes in every gr inula — I R Wilberforc* Illus 
oration and detection of inclined and horuontil 
dispersion in bi axial crystals If the optic picture 
of m ordinary bi ixial crystal is viewed through a 
prism the refracting edge of which is pirillel jr 
perpendicular to the axial plane the appearances 
ch iractcnstic of horizontal and inclined dispersion 
respectively ore produced buck dispersions m i 
crystal if too small to be detected by direct observa 
tion can be discovered by thus using a prism of small 
angle alternately to reinforce and opi t sc them vnd 
noting the want of symmetry in the effects produced 
— A Russell On the occurrence of the rare mineral 
nadonte m Cornwall and of beraumte (eleononte) m 
Co Cork Ireland A single specimen of the rare 
mineral nadonte was found at the small antimony 
mine Bodannon bt Fndcllion Cornwall It forms 
a f?f? regies of nearly square platy crystals trans 
parent of a yellowish brown to reddish Drown colour 
occupying 1 cavity in fibrous lamesomte The 
crystals are combinations of a (ioo) md r (130) and 
are twinned on l (on) A very well defined specimen 
of the vancty of ber lunite known is eleononte found 
at the iron and manganese mine of Roury Glen 
Glandore Co Cork consists of 1 mass of diverging 
fibrous crystals of a reddish brown colour between 
walls of limonitc The fibres are elongated m the 
direction of the b axis md show very strong pleo 
chroism — A F Hallimond and F R Enno* On 
stilpnomelane from North Wales A dark scaly 
vein mineral strongly resembling biobte proves 
on analysis to contain very little potash and is 
very similar in physic il properties to stilpnomelane 
from Moravia Inc composition appears to be 
6S1O, ile,0, 2keO jH,0 sp g 285 apparently 
uniaxial 0=1 687 e 1 595 pleochroic o dark 
brown e -pate yellow brittle with eminent b isal 
cleavage and marked cleavage normal to this yielding 
pleochroic chips U 35 insoluble in hot N/2 HC1 
— G T Prior On the chemical composition of the 
Ashdon meteorite Ihis meteoric stone which fell 
at Ashdon near Saffron Walden Lssex on March 9 
1923 is a white hypersthene chondnte containing 
8\ per cent of nickcuferous iron in which the ratio 
of iron to nickel is about 6 to 1 


Cambridge 

Philosophical Society October 29 — Mr C T 
Hey cock president in the chair — W J Harrison 
On the motion of spheres circular and elliptic 
cylinders through viscous fluid — L A Milne On 
toe derivation of the equations of transfer of radiation 
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and their application to the interior of a star — F 
White (1) Ihe comes through fives of six points 
(a) Certain nets of plane curves — C G Darwin and 
R H Fowler Some refinements of the theory of 
dissociation equilibria — J L Burkill The funda 
mental ther rem of Denjoy integration — D R 
Hartree On the correction for non uniformity of 
field in experiments on the magnetic deflexion of 
p 1 iys — T M Cherry On the solution of certain 
difference equations — W Burnside On the formulae 
of one dimensional kinematics W P Milne Note 
on the twelve points of intersection of a quidn 
quadric curve with a cubic surface E S Busier 
The effect of deviaticns from the inverse square law 
on the scattering of a particles — W M H Greaves 
The stability of thi pern die states of the tnode 
oscillator — D Keilin The structure and life history 
of Lipotropha n g a new type of bclii/ogreganne 
parasitic m the fat body of 1 dipterous larva (bystenus) 

Manchester 

Literary and Philosophical Society November 6 — 
R H Thoules* I lie psycho g ilvanic phenomenon 
Ihe psycho galvanic phenomenon is the chinge which 
takes place in the b lily resist mce during emotion 
It may be measured by pi icing electrodes on the 
palm md back of the hand and balancing the resist 
anee so obtained in a Wheatstone bridge circuit 
The threat to prick the subject with a pin miy 
produce a reduction ot more thin 1000 ohms in a 
totil resist mcc of 12 00 > ohms The exact physio 
logical change pioducing this result is not known 
but wc are clearly meisunng one of the many in 
voluntary bodily changes which accompany emotion 
One pers n may react much more readily than 
another Possibly this may be due to differences in 
temperament or to such prosaic causes as differences in 
the dryness of the skin Simil irly differences in the 
resistance chmges of the same person on different 
days are as likely to be due to simple physiological 
cliangcs as to differences in 1 is mood What may 
reasonably be assumed is that one person during 
the course of one sitting gives greater resistance 
changes for greater emotion and vice versa though 
after a resistance change there is a long period of 
slow recovery and the extent of a new deflexion 
probably depends m part on what stage m recovery 
has been reached 

Paris 

Academy of Sciences October 29 — M Ylbin 
Haller in the chair — The president innounced the 
death of M Maurice Leblanc member of the section 
for the application of Science to Industry J 
Costantin and I Dufour A secondary disease of 
the oak caused by Polyporus ( Phelhnus ) r tbnporus 
The growth of this fungus is very slow attacking 
the tree always nc ir the soil level Details ire given 
of thirty two trees attacked by this dise sc Owing 
to its slow growth ini the fact that the fungus 
can enter the tree only at a damaged spot the 
disease is unlikely to prove troublesome — Viggo 
Bran The direct study of Riemann s /(*) —A 
Guitlet The mechanical determination of the relative 
course of two pendulums A comparator with a 
chronometnc motor —A Damiens The dynamic 
allotropy of mercuric iodide The author has repeated 
some recent experiments of Smits and Bokliorst on 
the change of the rod into the yellow varieties of 
mercuric iodide While the experimental results 
agree under certain conditions the authors inter 
pretation differs entirely from that of the above 
workers The necessity for a new theory of allotropy 



[November 24, 1923 


does not appear to be proved, and the characteristics 

E resented by the allotropy of mercuric iodide can 
e readily explained by the usually accepted theory. 
-Ren6 Audubert The action of light on metal 
electiodes with small solution pressures — Andrd 
Graire The estimation of sulphonitnc and sulpho- 
nitrous acids None of the methods of analysis 
of commercial products in general use gives satis- 
iactoiy results The author gives a preference to 
the Sell loosing method with ferrous chloride — M 
Bourguel The action of sodium amide on the 
chlorides derived from an aldehyde or a. ketone by 
the use of phosplioius pentarliloride Sodium amide 
is a more satisfactory reagent for the removal of 
hydrochloric acid from these chlorine compounds 
than dry potash or alcoholic potash The yields are 
higher and the products purer — V. Cremieu The 
variation in the composition of gases spontaneously 
evolved from thermal springs produced by earth- 
quakes — V Agafonoff The limit of the accumulation 
of humus in soils, with reference to observations on 
soils of the Ni6vrc G Pontier ' The fossil elephants 
of England the mammoth in England and in the 
North Sea — V Lubimenko and Mine S Fichtenholz 
Contribution to tile study of the physiological rflle 
of the nervation ot leaves The main function of 
the nervation of the leaf is the mechanical support 
of the limb The tiansport of water is only a minor 
lunrtion -E Aubel and R Wurmser The formation 
of glucose at the expense of alanine and of lactic 
and pyruvic acids Experiments on dogs proved 
that 02 per cent of alanine and lactic acid are 
transformed by the animal into glucose, but that m 
the most favourable case only Bo per cent of the 
pyruvic and underwent this transformation — A 
Quidor and M.irccl A Hfrubel The psycho-physiology 
of the visual phenomena in animals — II BarthiUmy : 
The impregnation of the uterine eggs of Rana fusca 
and of Bufo vulgaris after immersion in water or in 
aqueous solutions of common salt — J Bndrt and 
A Donatien . The micro-organism of contagious 
agalaxy and its culture in vitro Cultures of this 
organism have been made in tubes, details of the 
technique followed being given The activity of the 
cultures was proved by experiments on sheep and 
goats The organism was visible after staining by 
the slow method of Giemsa, after fixing the colour 
(May-Grilnwald) —MM Brocq-Rousseau, Forgeot, and 
Urbain ■ Serotherapy against glanders in the horse 


Official Publications Received. 

Ministry nl FIiihiilh, Egypt Coastguards and Fisherloe 
Hepoi t un the Fiehrilis (if Egypt for thslrnrlPlhi By H 7 
Pp Vl+tll (Cairo Government Publications Offlci ) PT S 
University College uf Nui tli Males Calendar Tor Hessians 1112 
l 021-24 Pji 426 (Bangor) 


and PolanaeLion — N V 8 Knibba Thn Goa Film Theory of Overvolt- 
age — U H Evans The Influence ot ObatruuLlvo Flllne In Anodic 
Processes 

iNaTiTtnp or Actuahiks, it 6 — J M Lalng Notes on the Induatrlal 

IIiiial Sanitary Inhtituti., at 1 —Mies M A l’ayne Sanitary ltebef 
Work in Russia 

Akirtctkliar Snoikir (at Unlrarelly of London Club), at 8 —Prof J W 
fiuutt Soma Reflections on the Incidence or Mathematics Physical 

Roiai^Soi ikty'itf Meok iNr (Odontology decLIon), at B —A T Pitta. 
(l)(*)Doruioid Cyst of Mandible , (h DenUguuuia Cyst apparently arising 
fioiu a Supernumerary Tooth — T Q Turner and others Discussion on 
Pyonluia, Its Prevention and Treatment 


HfiiaL M 0 ( 1 FTY or Anis (Donitmnna and Colonies Section), at 4 30 — 
Viscount llurnlinni The West Indies 
Royal Sol 1VTY or tan INK, at 6 - -General Meeting 
iNHiTroiiiiN or Automobile Enuinfkiu, (ah Institution of Mechanical 
Engineers), atn 80 — UemnnsLratlon and Discussion ol Ignition Bystema. 
Royal Photoohaphio Sudan or Hhkai Britain, at 7 —Ur C. E, K 
Mbps Chemistry and the Motion 1'n.lure 
Optical Hoi iktv (at Imperial Cullege of Science and Teclinulogy), at 8 — 
Dr M ton Ruin Contilbutions lu Llie History of Uie Spectacle Trade 


Royal Mu now one »l Sun kt y (Industrial Applications Non inn), at 7 — 
J E. liaiiianl Lai lure nnmrinstiallnu —Ur S H Browning The 
Application ol the Mleiosiops to Industrial Ulseisee - 0 A Newton 
Tin Microscope In llie Kiaminil loll nl Condensed Milk 
lloral SncicTY or Alim, at h-Sir Henry J llaivvalD . The K fleet of 
Hun, He i, and Open Airhn the TlnatineiiL or Disease 
Hhiiibh lStiMoue ual Bolifty (Mutual Hiclloii) (at Royal Society of 
Medicine), at 8 10 - Ur M U Eder rile Sling of Death 


)Neur|iiiiiN or Minini. Enuinkus (Annual General Meeting) (at Geo- 
logical Hocletj), lit 10 111 A m — l'rr.f H W limn Hydraulic Stowage 
at the Ualrell and Bruumaule Colliei Ins — 1‘iof K N Moss Bnnie 
EDetts or High Air-teillii«iatnres upon the Miner— T 1) Jones 
Htrala Tempera tinea in South Walls, Including Pcinbrokcehire — O 
Coles Tlio hpeclllc ITeat or Coal - Mr Wlllitm Lille The Position of 
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Industrial Science 

T HE appearance of the eighth annual report of 
the Department for Scientific and Industrial 
Research brings with it the reminder that time passes, 
and tells of much useful work performed As usual the 
report is divided into three sections the report of the 
Committee of Council the report of the Advisory 
Council of the Committee and a summary of the work 
of the Research Boards and Committees of the Depart 
ment with numerous appendices The first section m 
the mam a formal r 6 sumd of the work done records 
with apparent satisfaction a reduction of the estimates 
hy some 20 000 / a regrettable fact m spite of the 
urgent need for economy for wise expenditure m the 
application of science to present conditions might 
easily result m savings of far greater amount After 
referent e to the valuable work of the co ordmatmg 
rescan h boards established to connect the work of the 
scientific departments m the various services both 
together and also with university and other scientific 
activities the report directs attention to the fact that 
the Research Associations supported out of the 
Million Fund are approaching the end of the five years 
for which grants were made and states the policy 
which on the advice of the Advisory Council has been 
adopted It must not be assumed the report con 
tinucs that further financial assistance will be 
recommended in every case There will have to be 
ample proof that the industry is unable immediately 
to shoulder the entire responsibility, and further aid 
will only be given if the industry concerned is prepared 
to make a rapidly increasing effort towards complete 
responsibility 

Another direction in which the committee has taken 
an interesting step in its task of co ordmatmg the 
scientific activities of the government departments is 
in the promotion of a joint exhibit at the British 
Empire Exhibition next year After various con 
sultations it has been agreed that there should be a 
central building in which the government departments 
concerned will arrange their exhibits, working in con 
junction with a committee organised bv the Depart 
ment of Overseas Tiade while the Royal Society, 
financed by a grant from funds allocated by govern 
ment has assumed responsibility for an exhibit illus 
trating recent advances in pure science 
The report also records the fact that the French 
Government has established under the Minister of 
Public Instruction an Office National its Rtcherches 
Sctentifiques et IndustneUes et des Inventions, having 
objects much resembling those of the Department 
Turning now to the report of the Advisory Council, 
the ground covered is very extensive, the Research 
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Associations, the co-ordinating boards, the research 
boards, the National Physical Laboratory, the various 
other research institutions, and the organisation con- 
trolling grants to individual workers, are all passed m 
review On the whole the record is one of continuous 
progress Difficulties have been overcome and ad- 
vances made m many directions The huel Research 
Board has been weakened by the retirement of Sir 
George Beilby, who has for seven years guided its 
activities ‘ and laid the foundations of a structure of 
new knowledge of great significance for the health and 
industrial welfare of this country ” Dr Lander 
succeeds him as director, while Sir Richard Threlfall 
becomes chairman of the Board The gratifying fact 
is recorded that, at the International Conference on 
Radio Telegraphy at Brussels last year, the programme 
of work prepared for the British delegates by the 
Radio Research Board found a ready acceptance as 
the basis of international research 

The appointment of Sir William Bragg to the 
Fullenan professorship at the Royal Institution is 
noted, and the arrangements by which he is to have the 
help of a staff of skilled assistants are referred to 
Both he and the Advisory Council are to be con 
gratulatcd on this, we may look forward to the 
Royal Institution and the Davy-Faraday Laboratory 
becoming the birthplace of a senes of discovenes no 
less notable than those which have already made its 
name famous in the annals of science 

The committee which, in co operation with the 
railway companies, has been set up under the chair 
manslup of Sir Alfred Ewing to investigate the stresses 
on railway bndges due to moving loads, has undertaken 
a difficult but important task The weight and speed 
of trains have increased many fold since most of our 
bndges were built Stress conditions are much more 
serious, the large factor of safety designed for is 
much reduced, and, while there may be no grounds 
for anticipating senous risks, investigation and fuller 
knowledge are urgently needed 

Growth of another kind is indicated by the purchase 
of land at Teddington for extensions of the National 
Physical Laboratory and other government institu- 
tions 

Only in one section is the note less assuring After 
describing generally the scheme under which the 
Research Associations were established, the report of 
the Council continues “ The anticipations made at the 
inception have failed to be realised owing m large 
measure to industrial events since that date ” The 
Associations were started during the last year of the 
VWar, four being founded before November 1918 It 
was hoped that they would be a flourishing product of 
the boom which was to follow and to last for five years 
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at least This hope has not been fulfilled , the boom 
lasted two years, during which period seventeen 
associations came into existence Since 1930, a period 
of m tense depression, only one has been added to the 
list The five years for which the grants were made 
are now coming to an end , funds are running out 
The Associations are financed from the Million Fund, 
and the question comes, What is to be done ? Few if any 
really can stand alone , what is their record ? Is it 
sufficiently promising to justify further State assist- 
ance even if it be possible to find the money ? The 
Advisory Council has considered the facts, and, while 
realising that “ the five years of grant appear likely to 
be insufficient in many cases to fulfil the original hopes 
of the scheme,” has decided that there is no justifica- 
tion for continuing the original contracts Existing 
agreements, therefore, are to be terminated at the end 
of the quinquennial period , should any association 
apply for a further grant, the case will be considered on 
its merits and an inquiry will be made into the t lrcum- 
stances New grants may as the result of this be made, 
but m no case, it is held, should the grant extend for 
more than an additional five years 

The position is a difficult one , the circumstances of 
the past three years have been such that the scheme 
has not had a fair chance What will the chances be 
m the next five years ? The inquiries to be set on foot 
will throw some light on this question, and the plan 
proposed is probably the best that can be devised 
But there are other difficulties, as the rejwrt points 
out Scientific inquiry is coming to be recognised 
more and more as the basis on which advance in 
industry rests, while the calls of industry are no small 
inducement to science to advance But co operation 
in industrial investigation is novel In Germany, in 
pre War days, great firms could maintain their staffs 
of skilled workers , the same is possible in America 
now , but there are few concerns m England so large 
and so flourishing as to bear the expense of a private 
research laboratory Such can probably be counted 
on the fingers of one hand , the Brown-Firth labora- 
tories, the G E C works at Wembley, and the labora 
tones of Barr and Stroud are well known examples 
Such firms do not participate m the work of the Associa- 
tions , and among those who do the differences of 
position are very marked By some the need of 
scientific inquiry is fully grasped others have scarcely 
realised it Some through long expenence have gamed 
a store of useful practical knowledge, why should 
they share it with others less happily placed ? We give 
much, we gam little, they may not unnaturally say ; 
wherein do we profit ? 

Yet we find that where there have been mutual trust 
and confidence , where each member of an Association 
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has been willing to give of his best, anxious to improve 
the common stock of knowledge and to profit by the 
new knowledge placed at his disposal by the research 
staff, the Association has prospered most , the 
firms which knew most have learnt more, and it has 
not been a question of giving everything, receiving 
nothing Time only can solve the question We may 
be allowed to hope that, as the welfare of its citizens 
depends on the prosperity of a State as a whole, so the 
advances of industrial science will benefit the whole 
industry, and not least those who by previous know 
ledge and experience are most able to profit it by them 

Popular Astronomy 

(1) The Star People By Gaylord Johnson Pp 
xi + 107 (London Methuen and Co, Ltd, nd) 
4 s 6 d net 

(a) The Vault of Heaven An Introduction to Modern 
Astronomy By Sir Richard Gregory Second 
edition, rewritten Pp vu + 202 (London Methuen 
and Co , Ltd , 1933 ) 6s net 

(3) The Heavens and their Story By Annie S D 
Maunder and E Walter Maunder Pp 357 (Lon 
don The Epworth Press, n d ) 4s net 

(4) The Kingdom of the Heavens Some Star Secrets 
By Charles Nordmann Translated by L L 
Fournier d’Albe Pp 262 (London T Fisher 
Unwin, Ltd , 1923 ) iar 6 d net 

T HE practically simultaneous appearance of four 
books, all written mainly with the object of 
making available the fundamental truths of astronomy, 
demonstrates alike the eagerness of the public to be 
informed and the willingness of those qualified by 
experience to minister to this praiseworthy cunosit) 
Naturally, there is much repetition , the same facts, or 
many of them, appear in each of the several volumes, 
but the method of presentation vanes according to the 
assumed intelligence of those addressed 
(ij In the first, Mr Gaylord Johnson addresses an 
audience of children and adopts kindergarten methods 
with the object of teaching them how to recognise and 
identify the constellations The method is novel and, 
if it prove successful, we imagine that the ability of the 
teacher, the gift of creating interest m what is un- 
familiar, the power of rapidly comprehending the direc- 
tion of a child’s thoughts, and the art of giving it 
expression will play as great a part as the ingenuity 
exhibited by the author of the scheme Mr Johnson’s 
book may act as a stimulant, but against one danger 
we may utter a word of warning— the attempt to 
recollect too many stars and their delineations This 
is an error into which we think the author has fallen 
Many of the stars depicted are too faint, some of the 
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fourth and lower magnitudes being included Such 
faint stars might be allowed in groups, as m the 
Pleiades, but for isolated stars it is doubtful whether 
any below the second should be included But adher- 
ence to such a rule would have prevented the drawing 
of the outline of the constellation figures, and this 
feature is naturally relied upon to increase the interest 
of the children 

(2) A second edition of ‘ The Vault of Heaven ” has 
long been needed This early work from Sir Richard 
Gregory has been a warm favourite with the writer of 
this notice, who has lent it to many students anxious to 
become acquainted with the plan of the solar system 
and the constructive machinery of the stellar universe 
Whether from politeness or conviction, all have ex- 
pressed approval, and it is to be hoped that another 
generation will find equal pleasure with the contents 

This new edition, written up to date, serves a further 
purpose to those who have read the earlier They will 
learn what has been accomplished by the improvements 
in the construction of instruments, and the continuous 
application of these potent engines of research to the 
study of the heavens Spectroscopy and photography 
have advanced by leaps and bounds in the interval, 
and much information that was hoped for, but seemed 
outside the reach of human effort, has become part of 
the general stock of knowledge The drift of the stars 
through space the dimensions of the whole stellar 
universe, the growth and decay of worlds, with much 
else that invited speculation, have become certainties, 
and a new set of problems lies before the astronomers 
of the future, though it must be admitted some of the 
older and apparently simpler problems still stand 
tantalisingly on the border land of the unknown, and 
individual judgment may interpret the evidence as 
temperament dictates Among these may be placed 
the “ canals ’ of Mars and the theories built on them, 
the varying appearances on the lunar surface, which 
Prof W H Pickering and others have noted to recur 
with a regularity that betokens a cosmic cause 
Concerning the correct interpretation of the observa- 
tions, Sir Richard Gregory preserves a judicial atti- 
tude, presenting the evidence impartially, and leaving 
the verdict to the derision of instructed opinion The 
class for whom the book is intended is clearly indicated, 
and this class should benefit from the well arranged and 
accurate contents 

(3) We confess that we have read this book with no 
small measure of surprise, for it is apparently put 
forward as a recent compilation It bears no date, and 
there is no suggestion that it is a repnnt of an ancient 
work But such well informed authors could not, if the 
work were new, refer m the preface to the late Sir W. 
H M Christie as the Astronomer Royal, and afterwards 
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in the text discuss the possibility of Halley s comet 
being seen at its return m 1910, so that we can only 
conclude that it is not new The book is intended 
for those who are unacquainted with astronomy, and 
in the early chapters is traced the method by which 
the ancients unassisted by telescopes or measuring 
apparatus, may have gleaned their notions of astro 
nomy The plan is not original, but is well thought out 
and suggests one of the most desirable methods of 
obtaining an insight mto the geometry of the earth s 
surface Later the sun and planets are described as 
they are seen in a telescope, and the plan becomes that 
of ordinary descriptive astronomy One of the authors 
is chiefly responsible for the discussion of the influence 
of sun spots on the eirth’s magnetism, but we do not 
find the argument convincing and additional fac ts have 
been brought to light that are not mentioned In the 
concluding section reference is made to the stellar 
universe, but the more recent facts connected with its 
structure and dimensions are necessarily excluded 
(4) When so many authors are eager to put the facts 
of descriptive astronomy before an English public, 
there does not seem room for a translation But Dr 
Nordmanns work deserves a welcome reception, for 
it differs in some essential points from the ordinary 
popular treatise Ills object, he tells us, is to relate 
some of the marvels whieh the heavens have revealed 
to us lately I shall speak not to instruct or amuse, 
but to produce thoughts, and even dreams if I can ’ 
He bids us to expect neither the commonplaces of 
numerical detail nor the mane vapounngs evoked by 
the study of the skies Nevertheless, we are allowed to 
study the sun, though the magnetic and elcctnc in 
fluences it exerts are insisted upon more than the 
grosser and obvious service of a centre of attraction, 
or the dispenser of light and heat Similarly, the 
question of the habitability of the planets acquires 
more intertst than the puzzling red spot on Jupiter, or 
the canals of Mars, which latter are distinctly pro 
nounccd a mirige Thence we proceed to the stars, 
and are taught how to measure the distance that 
separates them from us A most instructive study 
clear and logical, is given of the theories of star drift, 
of island universes giant and dwarf stars and the 
general views that obtain of the stellar cosmos But 
our author must indulge in a final partdox He finds 
it in the rotation of the earth He furnishes a dozen 
“ proofs that the earth turns on its axis and fearlessly 
faces the consequences of accumulation The con 
elusion drawn is that the earth turns and the earth 
does not turn are, kinematically speaking, equally true 
‘ It is simply more convenient to suppose that the 
earth turns ” But these be difficulties that cannot be 
explained m a small space 
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Oceanography 

Founders oj Oceanography and their Work an Intro- 
duction to the Science of the Sea By Sir William A 
Herdman Pp xn+ 340 + 29 plates (London E 
Arnold and Co , 1923 ) 2 if net 

A T the meeting of the British Association in Liver- 
_ pool last September, it was mentioned that a 
new book on oceanography, by Sir William Herdman, 
had just been published To the circle of marine 
workers this was something of an event and now that 
the volume is before us we see that our anticipations 
concerning it are realised in full In the preface — a 
section eminently worthy of attention in itself, and by 
no means to be skipped -we are informed that the book 
is based upon a course of about twenty public lectures 
given m 1919 20, while Sir William held, for the first 
year, the newly established chair of oce uiography at 
the University of Liverpool This at once explains 
the structure of the hook and the arrangement of the 
subject matter which differs from that of the ordinary 
text book The author s opening words are, This 
is not a text book of Oceanography, ’ and he proceeds 
to express his doubts as to whether the time is yet come 
m oceanography to wnte the comprehensive text- 
book drawing conclusions from various branches of 
science — ranging from astronomy to biology In this 

the author is probably right, quite apart from the fact 
that there is scarcely a man at the moment who could 
do it satisfactorily 

Sir William Herdman s book may best be character 
lsed as a benes of oceanographical essays, more or less 
independent one of another, and dealing with persons 
and themes, for the most part those in which the 
author is himself specially interested, or m regard to 
which he possesses first hand knowledge 
The book contains seventeen chapters and an 
appendix Of these, the first six or seven are devoted 
to some of the leading lights of oceanography, their bfe 
and work, especially Edward Forbes, Wyville Thomson, 
John Murray, Alexander Agassiz, Prince Albert of 
Monaco, and Dr Anton Dohm I he last ten chapters 
deal with various oceanographical subjects, namely, 
hydrography, ocean currents (the Gulf Stream), sub- 
marine deposits coral reefs and islands, luminescence m 
the sea, plankton — its nature, investigation, variations, 
and problems — applied oceanography, the sea fisheries, 
and food matters m the sea 

In these many and diverse fields the author proves 
himself an admirable guide — one who understands the 
art of making the subject interesting to his readers 
The book is one of great freshness and charm, much of 
which is due to the impress of the author’s personality , 
it bears throughout the mark of his own keen interest 
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m the science to which his life has been so zealously 
devoted As a consequence the book is never dill 
even when treating of somewhat more recondite thcrrcs 
and in many parts the presentment attains a degree of 
interest positively absorbing Moreover the tre ltment 
of the subject matter is sober and objective as indeed 
one has a right to expect from an authority of so much 
knowledge and experience We arc struck not only by 
the author s enthusiasm for the problems themselves 
and for their extensive scope but also by his practical 
recognition of their limitations we feel sift in his 
guidance because we feel he has the f iculty of estimat 
U14 values of discriminating between the essenti d and 
the unessential The author never attempts to conce il 
the limitations of our present knowledge but he 
believes m the great future of 0 canography in the 
wealth of stimulating discovery which the s lence still 
in its youth has yet in store for mankind and he 
contrives to inspire his readers witl tlu sime faitl 
But like the practical man he is he secs also that 
oceanography h is other and more dirt t tasks l tfore it 
in the service of humanity He realises that it is tl is 
and this alont which can help us to e\pl nt— or 1 usl and 
—the treasures of the sea better than wc are al le to do 
at present that oceanography as he iptly puts it 
will help man in the future to become less of a hunter 
and more of a fanner of the sea 

The author has had the good fortune to omc into 
personal contact with some of the greatest o cono 
graphers and he tells of them giving his impression of 
their personalities in a most ittra tive m inner Wc 
are led to realise how much the influence of these m n 
espccnUy Sir Wyville Thomson and Sir Jilin Murray 
meant to the author himself and we sh( uld be grateful 
that he has not consigned his impressions to oblivion 
but enabled younger generations of occonographir 
to partake as it were in s me degree m the life 
and happenings of the days vs hen modem marine 
research was first created 

It is out of the question here to enter ujon any 
detailed appreciation of the indivulu il sections i f Sir 
William llerdman s book but if my parts should le 
noted as particularly valuable they arc chapters like 
the two on Wyville Thomson and John Murray and 
the three on plankton and food matters in the sea 
the hydrographical sections on the other hand scarcely 
come up to the same level For the rest adverse 
criticism must be directed not so much towards what 
the book contains as to what it does m t 

There are not a few writers who regard o eanogr iphy 
as being merely the study of physical and chemical 
conditions m the sea Sir William llerdman is n it one 
of these lo him the biology of the sea is as much 
oceanography os are its physics chemistry and geology 
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I am entirely of the same opinion On the other hand, 
I cannot but feel that hydrography has here been 
rithcr left out m the cold Two chapters (vui and 
ix ) out of seventeen and 37 pages out of 329 Thi 
stuns rather scant measure even for those more inter- 
ested in the biological side and even gr anting that hydro- 
graphical observations occur here and there in the other 
chapters 1 Also the extensive work which has been 
c arnul out during the last thirty years by national and 
international investigations of the sea m procuring 
inf rmation as to the food fishes thur development and 
lift histoms might I think have been found deserving 
of fuller and more particular treatment The same 
applies to seveial institutions the pnnupal task of 
which c insists in workmg at the praetied application 
of occ in graphy in a book strongly emphasising the 
import wee jf this side of the work they might have 
deserved special mention whether for their] particular 
orgamsati n r as having been of fund imcntal value 
to the meth ds e f ipplied ore mography 
Nevertheless thoigh we might thus have wished for 
n ore the author gives us even without it very much 
in iced and tl ere is very reason t congratulate him 
on tl e public atior )f this bo ik It is generally known 
that Sir Willi im llerdman has furthered the advance of 
oceanography in his oven country In this book he has 
not enl) set up a handsome monument to himself but 
also — ind ths will doubtless please him more — has 
pr ved hinself in e\c llent advo ate for hi young 
s ten e of 1 cone gr iphy both within and beyond the 
biundanes of Great Britain Jous Schmidt 


Preventive Medicine 

An Introduction to tie Practice of Preventive Medicine « 
Bv Prof J G IitzGcrold assisted by Prof Peter 
Gillespie and II M Lancaster Pp xx+826 
(J ndon Henry kimpton 1923 ) 37s Od net 
'"P'HIS is the frst fill dress Canodi m text book 
J. of preventive medicine so far as we know which 
has seen the light and it is a happv augury C the 
future of public health in our sister country that so 
complete a book founded largely on Ontario experience 
should be practicable 

Dr FitzGerald the professor of hygiene and pre 
ventive medicine m the University of Toronto has 
with the assistance of several collaborators focussed a 
vast mass of important information bearing on pre 
ventive medi me and public health from which British 
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hygienists may gather many useful suggestions for 
unproved practice 

Preventive mediant is the subjec t of a text book is 
a title possessing se me ambiguity and one looks to the 
chapter headings and sub headings to ascertain in what 
sense the woids art ustd In actual lai t the contents 
of the words are \cry nearly identical with what in 
Fngland is kne wn is hygitne ind pul he health though 
this was se ire eh to he antieip ited Public health m re 
generally me ms thit part rf applied hygiene whi h has 
been introduced into the admmistntive m winners ol 
our central and pul lit he ilth authorities while hygiene 
although almost synonymous with preventive medicine 
m most books on the subject 1 as a more limited con 
notation 

The fwt tint i look n hvgicnc an I public hcilth 
should lie tilled An Introduction to the Pra tict of 
Preventive Midi me is ml n c of tie cxptnding 
scope of public he ilth activities which are lnrreisingh 
embracing every phase and agt tf hfe This l cneficent 
intrusion of mtdi jnc — on its preventive side — is the 
subject of Prof IitzCitrild s suggestive fiist chapter m 
which 1 c fore cists the arrival of i timt when it will n 
longer be sud th it he w is c si k I e 1 id to hive i 
doctor but when the phssi ian will be engaged t> 
keep his patient wc 11 tv supervisi n and tdv l e In 
view of this extensive inert vses ol our present servi cs 
fur safeguarding childl tiring and childhiod end for 
periodical ex munitions at sul sequint iges in life ire 
anticipated The difference between insurance for 
medical purpe sts and prevention is iptlv indicated in 
the words that the monetary and medic il benefit may 
be used wisely or unwisely in the pitients efftrts to 
regain not to maintain hi health 

Subsequent chapters de il with measures for the pre 
vention of communicable diseases each of sornt twenty 
or more diseases being discussed in some detail Speci il 
space is giv tn to the newly adopted measures for secur 
mg immunity against diphthem by the administration 
of an antitoxin toxin and it would appear th at by this 
means guided by the S luck test we have available a 
possibility of dtpnv mg diphthtn a of ill its power to kill 
and injure 

The chapter on tubirculi sis contains mu h v aluible 
infotmatnn but the stitisti s are not ven skilfully 
presented Ihc essential point is pressed home that 
success cinnjt ittend anti tuberculosis efforts unless 
pnv ate phy sicians 1 akc in u tive part in the campaign 
and constitute themselves leidcrs in the cffoit to pro 
tcct human btmgs against excessive dosage of infection 
w hether from eonsumpl iu s or from mfc ted cows milk 

Tht preventive aspects of pneumonia of cerebro 
spinal meningitis and of ac ute poliomyelitis are stated 
and although thtse diseases remun among the least 
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controllable of commumcahlc diseases much useful 
guidance is give n 

Under the heading of smallpox an interesting account 
is given of an outbreak m Ontario m 1920 21 com 
prising 5078 c ists with only 24 deaths The low case 
mortality in this outbreak is similar to that experienced 
in many pirts of Amen a and eases of a similar type 
have o euned occ asionally in I ngland In other parts 
usually traceable to m Eastern source m Europe or 
to a Mexicin source in Amenta — the ordinary severe 
type of smillpox lus occurred In both typts of the 
disease Hurt is evidence of the protective effect of 
vaccination It would appear that the mild type — 
which usually Iretds true— is a definite mutation of the 
disease 

I he lapter m vcncreil diseases gives a useful 
summary of its subject The author while non 
committal n self medication is tprophyluti strongly 
urges medical tieatment to anv patient at the earliest 
possibh m ament alter exp jsuri to infection 
Considerable picisdv ted Ddismfcctim Current 
disinfc tic n d inn,, the course of an attack of diphtheria 
or s arlct fever is rc „niscd as import int and con 
sidcral le det ul is given is to terminal disinfection when 
an attiek is ovei I or these diseases hewever it is 
now rteognistd th at given thorough d 1111 stie cleansing, 
terminal g istous or liquid di infection of rooms docs not 
diminish the number of recurrences of infection rhe 
part of the book dealing with gentril hygiene gives full 
information as to water supplies milk foods diet and 
domestic and ommumtv sanitation on which no 
special comment is needed We note however that 
while the importance c f movement of air in making the 
air of a room hygienic is not disputed it is also pointed 
out that m conditions of overcrowding active ventilat 
mg may mere ise the danger of infection by me reasmg 
the striking distmee of particulate infective material 
whethtr as dust or as spray denv ed from coughing etc 
The chapter on vitil statistics contains 1 few mmor 
errors In Fngl ind and Wales the geometrical method 
of estimating inter censil populations is no longer 
adopted No attempt is mide to assess the relative 
value f the various tests employed in determining the 
health conditions of t community Special chapters 
deal with the subjects of maternal and infant mort ihtV 
school hv„iene public health clinics and industrial 
hygiene but these do not tall for special comment 
On p 67, are given interesting pirtic ilirs of the 
amount spent per capita per annum in the various 
American Slates on health administration The 
health appropriation vanes from 308 cents in 
Pennsylvania to 2 1 cents in lexas these sums being 
divisible among the following subdivisions of the 
Public Health Department — I ngineenng Communi- 
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cable Diseases laboratory, Vital Statistics, Child ■ 
Hygiene Venereal Diseases This table is followed by 
a valuable table by Dr Chapin giving the relative value 
or marks of different branches of public he dth 
work It will surprise some Lnglish admimstr itors to 
find plumbing and nuisances credited with ao mirks 
out of a total of 1000 while control of nostrums is „ivcn 
50 marks education il measures So ind inti tuber 
culisis work 140 There is much to be said for this 
American apportionment of me nt A numl er jf ap 
pendues give details as to industrial hvgienc the em 
ployment of children form of report of an mdustml 
nurse the Workmen s Compensation Act housin„ c t< 
The book can be recommtnded as containing a review 
of recent information on most hr inches of preventive 
medicine which would be most difficult to obtun else 
where cxe ept by referenee to m my d uments 

Our Bookshelf 

Lev Phenomena thermitmt jues P ir 1 1 ^nc B 1 1 h 
(Rccueil des C inference s Rapp rts de I) unient iti n 
sur la Phvsique Vol 4 1 Sim C nf r ncc ) 10 
f dit pir la Sxicte journal de Physi/ue) Pp tn 
(Pans Lev Passes umver it urcs de TV in 192$) 

10 francs 

I Lrcniic eondu tivity and other etteets pr du 1 111 
the nei„hb urhiod f hot bodies ire genenll> tiled 
thenmonic phenomena The authir gists in 
interesting and lc ir account of several if the laws m 
connexion with effc ts that hive reeentlv been dis 
covered by O W Richards >n md others In spite of 
the great progress that has lietn mide there is no 
indication that this mine if research is approatlung 
exhuistion New practical applications are being con 
tinually found Thermionic valves an now being 
made by hundreds of thousands fir use in radio cun 
munication ridiography (X ray wirk) ind for rectify 
mg alternating currents Notwithstinding the gri it 
practical use that is made of thermioni phent mena we 
are still far from seeing how they explain contact 
difference theories or thermo clectncity In partic ular 
the theory of thermionic emission in gases gives nst 
to great difficulties We hive still to explain many 
appirent experimental contradictions The senou 
studs of ionisation potentials and of resonance founded 
on thermionic emissions his barely begun As time 
elapses the theoretical field bei omes m ire r mplex but 
the possibilities of valuable disioverus liecimc grt Uir 
The Outline of the II arid 1 0 Day T dited bv Sir 
Harry fohnston and Dr L I laden G ist (1 > le 
completed m ibout 24 fortnightly parts ) Pirt 1 
Pp 40 (London George Newnes ltd 1923) 
is 2d net 

Thi re should be a demand for 1 work of this nature 
which aims at j lving a de u and definite lmpri ssion 
of the immense variety of the life and romin c the 
natural beauties and tre isures of other lands The 
first issue contains the greater part of the section dealing 
with France ind is copiously illustrated with well 
chosen photogriphs colour plates and coloured maps 
by Bartholomew The letterpress is, vivid accurate 
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and sufficiently critical to give it value but there is 
little attempt to describe or explain the scenery and 
the maps have the defect of showing no physical 
feiturcs Some attention to physical geography would 
not be muss Tlurc is no indication of the arrange 
ment of the work except thit it will concentrate 
on the interesting side of nations ind their bves de iling 
with mankind at home their joys and pleasures 

their sports their pageints and their ideals The 
authors if the various articles arc not stated hut the 
names of the editors arc sufficient guarintec that 
high authorities will he chosen So fir as can be 
judged from the first number the work should prove 
of vd cm spreading a 1 nowledgc of the ways if other 
natnns ind eni urigmg an understanding of their 
id< Us ind ambiti ns 

The Bmyanlole the Second Part of the Re fort tf the 
Mathe FthnoUgtcal Fxpedition to Centnl tfnea 
Bv theRiv John Roscoe Pp xu+17 fi + 31 plites 
(( imlrid„c At the University Press i9' , 3 ) 15s 

net 

In the se on 1 volume of the report of the Maclue 
1 thnilo„i d Expediticn tc Central Afn a Mr Roscoe 
ogun deals with in immi„r int nomidic pastor il 
pople riling an eirlur or nu 0 inal agricultural 
gnup The Bahumi belong to tlit same stock os the 
mighbounn,, Bt„indi ind Bikitari but represent 
in eailiei setllcn tnl in the I ike rcgi n They art 
even more strut than the Bikitara m l e ebservante 
of milk customs ind owing to their repugn uite to 
mterm image with their serfs who livid on vegetable 
fiod they ire runllv purer than most pastoral 
peoples of tlis irei Apart from the des nption of 
the ritual of the milk which nenssanly occupies a 
position in the book commensurate with its prominent e 
in tht life of the people Mr Roscoe s minute arcount 
of the Bin>ankolc is 1 piece of work the value of which 
to the ethnologist it is difficult to overestimate Not 
only is the culture he describes rapidly passing aw ly but 
also it embodies — is for example in its totemic s> stern 
ind belief in the reinc amation of members of the royal 
family in the forms of various animals — elements which 
arc of great importance m the study of the develop 
ment of custom and belief 

The Unconscious Mind a Psycho Analytical Surrey 
By Dr S Herbert Pp 101 + 230 (London A 
and C Black Ltd 1923 ) 6 s net 
Thf output of psycho analytic literature is alw vs on 
the merease 11 is volume is on ittempt to give a 
systematic account of the Unronscious on Freudian 
lines and it lollows the usud plan upon which such 
works ire written c n taming c insider ihle illustration 
if theory frem case histones examples of mvtlc wit 
irt and the like There is a good eh iptcr on Theories 
tf the Unconscious ’ n which the ltadin„ vitws are 
stited and criticised with — naturally enough a strong 
ircudim bus On the whole The Unconscious 
Mind is a simple and straightforward presentation 
(so fir as the subject matter permits of simpli ity and 
straightforwardness) of the doctime of the Viennese 
school and c in he recommended for the liter uy firm 
! of its presentati in as well as for being whit it claims 
to be— 1 general outline of our knowledge of the 
1 nui onsuous as hitherto ascertained 
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Letters to the Editor. 

[The Editor does not hold htmstlf responsible foe 
opituons expressed by Ins correspondents Neither 
an he an Urtake to return, nor to correspond Jutth 
tht writers of. rejected manuscripts intended for 
this or any other part of Naiur* No notice is 
taken of snonymous communications ] 

Dutch Pendulum Observations In Submarines 

1 )r 1 A VrsiNf MriNvsz commissioned by the 
Dutch C eodctic ( omnuttee to make pendulum 
observations on boar 1 the Submarine K II of the 
Royal Dutch Navy during the vo} age from Holland 
to J i\ i (see \ahrj of September 15 p 323) his 
sent particulars of his observations from C ibraltax 
lums ind Alex mini 

The beginning of the vovage was extremely dit. 
appointing Ixx ause of the III w either hor the 
first fisc lijs the sea was continually very tough 
The rolling of the ship amounted to 30 to euli side 
and the pitching to 8 metres the nights had to be 
spent strapped to the berths It was a very rough 
experience for th« first stvy on board a seagoing 
vessel 

After passing Portland Bill in tin English Channel 
an attempt was mi le to take observations Submerged 
to a depth of 20 nictics th< rolling still imounted to 
J” to each side which made observations impraclic 
able At length oft the Portuguese coast the 
weather cleared and it became calmer but the long 
swell continued On Scpteml er 24 an inquiry w is 
made again into the movements of the submerged 
ship Hit greatest angle of inclination ciused by 
the pitching amounted at the sea surface to i° the 
rolling to 0 to eich side \t a depth of 30 metres 
and while the vessel was going in the direction of the 
swell the mclmition ciused by the pitching was at 
most I which by the use of the horizontal rudder 
could be reduced to less than J but as the rolling 
was still ij to each side observations were practicall> 
impossible 

Notwithstanding the considerable rolling of the 
ship the amplitudes of the pendulums appeart 1 to 
vary t urly regularly The principal unpe liment was 
the circumstance that the r lys from the electric lamp 
reflected by the mirrors of the pen lulums went 
beyond the edge of the film The ictu il trouble was 
therefore of an incidental niture I his induced Dr 
Vening Meinesz to dec ise an arrangement for suspend 
mg the whole ipp ir itus from a horizontal axis to be 
placed lengthwise in the ship in order to neutralise 
the rolling He supposed that it would be possible 
to get this constructed at the workshops of the 
Royal Navy it Gibrilt ir 

On bepttmber zb between Cape St Vincent and 
Cadiz the sei was very smooth and for the first 
time observations were crowned with success is at 
a depth of 5 metres the mov ements were very small 
The first obscrv ition was made m a place where the 
sei was no metres deep the second where it was 
480 metres deep During the second observation 
the direction of the course was taken successively 
\V L. and 1 W to test the effect of the speed of the 
ship on the intensity of gravity first mentioned by 
Eotvos 

On the afternoon of September 28 Gibraltar was 
reached and immediatel> Dr Vening Meinesz took 
steps for the construction of the suspension apparatus 
All the assistance desire 1 was kindly given by the 
British authorities The time being very limited 
it was mcessary to carry on the work daj and night 
without intermission 

During the stay at Gibraltar the observations were 
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worked out and they proved to be very successful 
The discrepancies of the observations showed the 
accuracy to be greater than was expected from the 
preliminary observations at the Holder The effect 
of the speed of the ship was clearly indicated by the 
diagrams the speed could even be derived from 
these with a difference of but } mile from the true 
value 

On October 3 a few hours before leaving Gibraltar 
the suspension apparatus was fitted up on board the 
submanne I am glad to express thinks to the 
British mtlionties at Gibraltar who so readily con 
tnl uted to the realisation of Dr Vening Meinesz s 
project 

During the passage between Gibraltar and Tunis 
the arrangement proved to be satisfactory in every 
respect Although the rolling amounted to 2° to 
each si le observations were easily practicable A 
stiy at Tunis where the submanne amved on 
October 7 was again used by Dr Vening Meinesz 
for the prelimin iry computation of his oliservations 
One of these gave the value of g for a sea depth of 
2500 metres with 1 difference of only o 003 cm sec * 
from the theoretical value which indicates complete 
isostasy 

lums was left on October 13 and Alexandna was 
reached on Octolitr 18 the sea being generally very 
smeoth observations were made without any diih 
cult} The 1 otves effect was tested again the 
deduced speed of the ship differed only o 3 mile from 
the true value 

Tt ippcars from the diagrams thit the accuracy 
of the deduce 1 penod of oscillation in favour ible 
circumstances may be about 1/1 000 000 and that m 
a rough sea there is little fear of the divergences 
exceeding 1/100000 We must wait however for 
the complete computations btfore 1 positive statement 
will be possible 

It should also be mentioned th it the rate of the 
chronometer was controlled by using the rhythmic 
time signals of the Eilfcl Tower 

On October 31 the s piadron consisting of the 
mother ship Pilikaan and the three subminnes left 
buez it will touch it the ports of Aden Colombo 
and S-ibrng and arm c at Batavi 1 about the middle of 
December Dr Vening Meinesz will carry out observa 
tions in the Red bea and the Indian Ocean and will 
ultimately determine with the invar pendulums the 
intensity of gravity it a few stations in Java 

from the results alreidy obtained it may be con 
eluded that by the method, of Dr Vening Memesz in 
vestigations of the intensity of gravity by pendulum 
observations can be realised on the parts of the 
earth covered by the ocean with almost the same 
accuracy as on continents and islands Tor the study 
of isostisy and of Wegeners hypothesis of floating 
continents observ itions m submarines especially 
between the coast and the deep sea will be of the 
greatest value J J A Miiur 

Zeist November 7 


The 1 rue Relation of Einstein a to Newton a 
Equations of Motion 

The equations of a space time geodesic or Finstem s 
general equations of motion of a free particle are in 
usual symbols 

d}x (ap\dx*dxfi 

*■+1. Ids ds = ° 1 1 2 3 * < r > 

In order to show their relation to Newton s equa 
tions of motion which may be written 
d%_ » 

dt' if, 


2 3 


(AT) 
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Einstein considers the special case of slow motion in 
a weak gravitation held i e such that the metrical 
tensor components e » differ but little from their 
Gahleian values rhen neglecting squares etc of 
these small differences and also their derivatives with 
respect to x (quasi stationary field) Finstcm easily 
obtains the Newtonian equations as a first ipprovinta 
tion with 0 i&gu as the classical potential of the 
gravitation field This treatment of the question is 
repeated so far as I know by all exponents of 
Finstein s theory 

Now as has recently occurred to me the true 
relation of Einstein s equations to those of Newton is 
of a much more intimate nature and lem uns vail 1 
no matter how strong the field and how much space 
deviates from Fuclidean behaviour 

In fact the frame most natural to adopt for an 
interpretation of the complicated equations of motion 
(i) of a particle being clearly its own rest si stem let 
*1 ** *t be the space coordinates of the particle m 
such a system (the latter of course to play its part 
during an infinitesimal time an 1 to be replaced success 
ively by others and others) Moreover let for con 
vemence the origin of etc lx* taken at the p irticle 
itself Ihen at any instant x lx t /ls t( ) and 
equations (i) will reduce to rfs* g t j.x t l aud the three 
equations 



where dt dxjc the fourth e juation being ilrca ly 
utilised Now with * k reserved for i 2 3 



The coordinates can always be chosen so as to make 
g tl g 4 * A 4 * 0 This means a frame not spinning 
relatively to the stars In these coor linates then 
or in such a rest platform of the particle 

(?) 

and since the x, can now always be measured dong 
the principal axes of the operator or matrix g * (when 
also g u — i Igi ) we have 

(44) _ 1 3fe* 

l t J 2 g„ X, 

no more to be summed over 1 of course These 
values substituted in (2) give with g„ a , and 
since x, -dxjdt o 

d*( Ja,x,) 0 * g it , . 

dt* 2 jr, x, {V 

Now the space line element of our platform being 


dl* =a u dx t * +o M d*, 1 -1 a„dv, 4 
Ja u dx l etc are the length elements etc measured 
along the axes precisely as in (N) and the right han 1 
member of (3) expresses the gradient of II 
const With a proper choice of the constant 


g lt 1 2U/C * 

We thus see that tn the rest system of the free particle 
the general relativistic equations (1) become identical 
with the Newh man equations of motion rigorously t e 
whether the gravitation field is weak or not (2 U/c* a 
small fraction of unity or not) an 1 no matter how 
strongly the platform space differs from a homaloidal 
or Euclidean space 

llus simple investigation is here given not merely 
because it seems to put the general equations (1) into 
an interesting and familiar light but also because it 
vindicates the rights of the Newtonian equations of 
motion 1 UDWiH Sn bersifin 

129 Seneca Parkway Rochester N Y 
September 19 
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The Influence of Barometric Pressure on the 
Specific Gravity of the Surface Water in Indian 
Seas 

I r lias for many y ears been rc cognise 1 th it any 
dtcration in b irometric pressure over a wide expanse 
of w iter produces concomitant changes in the surface 
level and Prof J W Grigory (Scottish Gt graphical 
M iga tnc 190 } sol xxv p 3 if") when discussing 
the level of the sea pointed out that the seiman 
arei bcneith high air pressure has its surface pushed 
downw lrds vnd the displace l w iter rises m the ad 
jacent are is Since the waves of uu rcase t b irometnc 

pressure occur at approximately the same time of 
day in each degree c f longitude it follows that each 
succeeding eleval 1011 ind deprt ssion of the surface level 
of the sei travels across the ocean like 1 wave from 
east to west In the region of In ha tl e barometric 
pressuio normally exhibits m everv twenty four hours 
a lotiblt nse an 1 fall with maxim 1 at approximately 
) j5 a m ind 10 jo 1 m and minima it 3 30 a m ind 

t jo P M 

Investigations of the specific gravity (v,) of the 



surface water of Indian seas liave revealed a daily 
double oscillation that occurs simu tancously with 
and must I think be due to the iterations of 
barometric pressure This oscillation of specific 
gr ivity is however only clearly seen in the open sea 
because in inshore waters it is ibscured by other 
changes due to tidal flow etc During the voyage 
from Bombay to Port Blair Andaman Islamls in 
October 1921 a four hourly record f the specific 
gravity of the surface water and the liarometnc 
pressure was carefully kept ai d the results obtained 
are shown in 1 lg t This hows v( ry clearly the 
way in which as the barometric pressure falls the 
specific gravity of the surf ice witer rises and vice 
versa the two curves alternating with one another 
A variation in the specific grivity of the surface 
water such as this might be due to (a) 1 iteral hon 
zontal movements of masses of wafer or (l ) an upwell 
ing of w ater from a deeper level If the latter cause is 
the true one then tho effect of changes m barometric 
pressure should be found to depend on thi relative 
specific gravity of the surface witer anil of water 
immediately underlying the surface layer In October, 
following on the effects of the south west monsoon 
the upper level water will be diluted and have a 
lower specific gravity than that immediately below 
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ind hence an upwelhng of deeper water due to a fall 
n barometric pressure should cause a rise m specific 
[nviti ns seen abov e 

I11 Iik 2 I have given the results obtained in the 
Say of Bengal and the 1 accadive Sea during the 
nonllis January nul I ebru iry 1 923 It is now 
ound that the oscillation of barometric pressure and 
pecifu firavity synchr mse with each other (In this 
tnd m 1 ir 3 as I hive no records m ule on board 
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lup I hast takm tic iver ige barometric pressure 
e„istcre 1 in Calcutti as given in the Barometer 
I inn 1 1 11 j ) At this se isr n of the yt ir the ram 
all is slight and ow mg to evaj oration the surface 
mr 1 ci Is to hive 1 highir specific gravity than 
,atcr un lcrly ing it In cr nstqutntt an uj willing of 
/ itir owing 1 1 1 wered barometric pressure produces 

fall m specific gravity 

1 in ll> in big 3 I hav e giv en the results obtained 



iff the west coast of India in May 1 >23 I he south 
rest me nsoon had already set in and there h 1 1 l>een 
l const lint le amount of runfill in the region under 
nvestigation since the middle of April In consc 
menu the surface laver of water had again liecome 
blutcd and wc now get a return to the condition 
ound in the month of Oi tober tea rise of barometric 
iressure causing a fall in salinity ind a reduction m 
he pressure being accompanied by a rise due to the 
ipwelhng of denser water from below 
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Unfortunately I have no records taken during the 
month of August but judging from the results of 
the ibove observations we should expect to find a 
fall in b irometnc pressure accompanied by a nse of 
specific gravity of surface water owing to the effect 
of the monsoon rain in diluting the uppermost levels 
I hope at some future date to be able to publish 
the toll details of my observations but as the matter 
ipptars to me to be one of considerable interest I 
ha\e taken this opportunity of publishing a pre 
liminarv note of my results 

R B Sevmour Seweii 
Surgeon Naturalist to the Marine 
Survey of India 
The Indiiu Museum Calcutta 


Spectral Series to the Oxygen Group 

In the spectrum of oxygen there occui two types 
of scries — triple t senes and the so called singlet 
senes lhe teims associated with the former type 
arc designated by T wler ( Rej >rt < n Senes in 1 me 
Spectri ) as ms up ind md w hile theisc associate 1 
with the latter type 11 c designated as utS mP and 
ml) 

One of us (Hog field) his recently found a number 
of new oxygen lines iccurrmg m tile ultra violet 
(NATtRF September n p 437) Th sc appeir is 
frurtccn triplets in 1 f r their re present ition only 
fifteen different teims are needed 1 1 urteen if 
these aie previously kv oun singlet terms of oxygen 
(iS to 7S D to jD ind is) lhe fifteenth is 1 
new tnplet term of laigcr frtqiency vilue than any 
previously known oxygen term I ach of the fourte e n 
triplets represents c n the Bohr theory the transition 
from some known singlet encigy level t > the new 
triplet level The n meneliturc just given has been 
used m all previous communications an 1 is identical 
with that of 1 iwler i point ipj) irentty not made 
dear since the clitor of Nakri added a note to 
the letter of Sejrtember 12 saying tliat the 5 P 
and l) teims did not coitcspond to 1 owlets terms 
of the same lesignati >n 

The fourteen oxygen terms include only S (or s) 
and D terms and this le ids to the conclusion that 
the new eneigy level corresponds to a P (or p) term 
Whether it is a P or p tenn is not at onco evident 
Since the known mp terms of oxygen are triple 
while the tnP teims are single the suggestion was 
made by one of us (Birge) that the new level be 
design iteel op lt In fact the sjxictial diagrams 
devised by Urukitt mil Birge (Physical Renew 21 
710 1923 and Jaur Optical Society of America 
now in the press) predict this level at precisely the 
position fount But it ajipears is mentioned m 
the letter of September 22 that in the op r tnplet 
the opj is component is definitely lacking and a 
similar phenomenon was later found m the cise of 
the cirrespon ling new sulphur tnplets which are 
discussed in the same communication Since the is 
portion of the op , is designation is known to be 
correct and since the known is mp series of oxygen 
and of sulphur consist alw iya of tnplets the theory 
of inner quant numbers leads inevitably to the 
conclusion that op is n t the correct designation of 
the new tnple level Hence the di signation has been 
changed to oP,,, An assignment of inner quant 
numbeis to the vanous terms according to Sommer 
feld s method then leads immediately to the prohibi 
tion of the oP, is component by the Selective 
Pnnciple The inner quant numbers in the case of 
the triple oP term run in a direction opposite to 
the usual in keeping with the inverted character 
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of the new triplets mentioned m the letter in Naturf 
of September 22 Again following Sommerfeld ( Ann 
d Phystk 70 32 1923) it is concluded that in the 
ox> gen group the terms labelled by howler as mS 
are tingle while the mP terms are triple and the 
mD terms quintuple just as in the case of chromium 
which is in the same column of the periodic table 
Accordingly the so-called singlet senes of oxygen 
are really of a complex nature a fact that has dread} 
been suggested bv others (see Fowler lac rtf p 160) 
while in general tho senes spectra of the oxy gen 
group are similar to those of chromium as far as 
complexity of terms is concerned 

As already noted similar tnplcts were found m 
sulphur while independently the diagrams by 
Brackett and Birge had been used to pndict the 
position of most or these new lines the agreement in 
all cases being within the limits of error I lie 
diagrims also allow the identihe ition of soim ot 
the other new lines In partnular the diigruns 
indu ite that the tnplets e died 111 the letter in 
Nature of September 22 o P 3# and o P 4!) ire 
in reality o P 26 anti o P 36 respectively while those 
called o P 2S and o P 36 remain unidtntilied Tn 
addition the X3279 narrow tnph t of sulphur has been 
identified as iS iP All thise points as will as 
more gencnl questions aie fully discussed elsewheie 
by one of us (Birge Spectra 1 Senes of Divalent 
I lemenfs Jour Opuc al Society of \muic 1 now in 
the pnss) One of the conclusions of tint paper 
denved from a study of the spettral dngiams 
already mentioned is thit the possible triple levels 
of the ox} gen group oP and op while having different 
sctB of inner quant numbers running in opposite 
directions have nevertheless the same average 
numerical magnitude But for some unknown ri ison 
the o P (valence) level represents a more probable 
condition and op does not actu illy exist Similarly 
in the cisc of the elements of the second column 
ol the periodic table the non appearing os level 
coincides numerically with the tS valent e level 

J J IIOJFIILD 
R 1 Birgl 

University of California 
Berkeley 
October 16 


Identification of Pure Organic Compounds 

In his review of Mulliken s Identification of Pure 
Orgmic Compounds vol iv on p 381 of Natirf 
of October 20 your reviewer surely does the authoi 
an injustice Perhaps he is unicquamted with tic 
earlier volumes as I am at present with the latest — 
that under review But I can testify to the great 
value of volumes 1 and 11 tnd have used them 
regularly for the last two vears In identifying the 
components of commercial dyestuffs and similar 
work Mulliken s methods are far less troublesome 
and time expending than the classical method de 
scribed by your reviewer and aptly termed b} 
Mulliken in his preface tht Method of the Lmpmcal 
Formula I nave never experienced failure in 
preparing a characteristic derivative by following 
Mullikens prescriptions working with quantities of 
about 1 1 ,, gram In fact his beautifully neat methods 
for manipulating small quantities deserve to be 
more widely known and in my opinion it is a matter 
for regret that vour review will prevent this 

W A Silvester 

Research Department 
British Dyestuffs Corporation, Ltd 
Blackley Manchester 
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I welcomf Mr Silvester s statement and am glad 
to hear that Mulliken s methods are appreciated 
and found useful in technical organic chemistry 
In these matters it is only possible to speak from one a 
own cxptriente and as a rescan h organic chemist 
ind teacher of thirty years stinding I should not 
dream of allowing my research students to learn 
to rely on Mulliken s methods I adopt this attitude, 
not liccause his methods ire bad or iniccurate but 
because they are incomplete and an extension of 
his sj stem to meet all requirements would be lin- 
pncticablc J 1 1 


A man It m muacarla on Hampstead Heath 

I he letter from Dr O Rosenheim in Naturl of 
October 27 p 622 would doubtless ciuse astonish- 
ment to man} mycologists Amanita musrarta is 
one of the e ommonest toadstools and is to be found 
amongst almost anv clump of bitch trees m this 
i ountry consequently being a common sight in woods 
an 1 on commons near I ondon J he issoci ition 
between fungus ind trot moreover is so constant 
thit it is not unlikcl} that the mycelium is one of 
those concerned in forming but h ni} corrhua 

It is however the statement that there is difficulty 
in obtaining this anel presuni iblv other common 
igarics fir scitntihc in vostig ition thit occasions 
this letter If itiy chemist or phvsiologist desire 
such specimens I shoul l be pie iscd to circulate 
members of the British Myeological Society to that 
effect I hat e immon species even are sometimes 
not to be lud his been brought forcibly to my notice 
during the pist two seasons 1 actartus vellereus 
was asked for last year at a time when normally 
the season is on the wine 1 hough the fungus had 
appeared in quantity in July and August — the season 
that year was abnormally early — it was exceedingly 
sc ircc in October and November This year though 
many mycologists hivo been on the look out for it 
since the beginning of the season I have heard of 
no one finding sufhcit nt to till a v isculum let alone 
the premised lumpers Amanita map pa on tho 
contrary has been so amazingly abundant every- 
where that pantechmions could have been loaded 
with it 

It should be emphasised also that toadstools have 
thur due season the majority appearing some time 
during the period after summer ra is untd autumn 
frosts and consequently it is not possible to provide 
fresh material of a given aganc all the year round 
J Rsmsboitom 

Butish Museum (Natur il History) 

South Kensington S W 7 
November 3 


Insecticides 

I am interested in the question raised in Nature 
of Oc toiler 27 p 622 as to the efficacy of camphor 
in preventing motlis and the apparent absence of 
experimental evidence on the subject Mav I suggest 
that the whole matter of insecticides needs \n- 
vcstigation Daily yre see upon advertisement hoard 
mgs the most alarming pictures showing the truly 
devastating effects of popular insecticides on every 
known and unknown species of the insccta 1 have 
had an opportunity of testing the truth of these 
statements and I am profoundly disillusioned 
At the beginning of the rainy season in India my 
bungalow became m a few days infested with thousands 
of fleas which had hatched in the floor matting 
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Thej ore sm iller than Pulex tmtans and do not bite 
so st\ ercly Scorts of thun marihcd up mv leg** 
as I sit in pyjamas I bought some tins 0/ that best 
known of insect powders I covered my legs 
with it It lnd no effect whatevtr The fleas bit 
and jumped with undimimslud zi st Before t iking 
steps to nd tin bungalow entirely of the creatures 
I took a dozen of them ind placed them in an empty 
biscuit box and another dozen in a box containing 
a lajcr a quarter of an inch thick of the powder 
In twenty tour hours the fleas m both boxes were 
nil ah\c some wtrt resting actually on the deadly 
powder I also shared with mm\ in the trenches 
the bitter experience th it these insect powders h id 
no effect on lut Lp »i Costobadu 

Mottram nr Manchester 
November 5 


I*sr the good work of Amcruan entomologists 
should b< ignored by default may 1 duert the 
attention 1 f youi conespondent on the above subject 
(October 27 p 622) to two valuable papeis recording 
tin results of definite expeiimcnts jil tnned igunst 
clothes moths’ The first by L W Scott W S 
Abbott and J 1 Dudley ippeircd 111 IQ18 as 
Bull 70" of the U S Dtpartment of Agriculture 
Results of Expeiimcnts with Misttll inious Sub 
stances against Bed bugs Cockroaches Clothes 
Moths and Carpet Beetles the second Clothes 
Moths and their Control by L A baek appeaml 
in July last as 1 aimers Bulletin No 1353 of the 
same Department These papers contain a mass of 
information regarding the relative effects and best 
methods of employing vers many different substances 
against elothes moths belonging to species found m 
Britain and cimouslj enough in view of the ex 
penenee of your coi respondents both papers agicc 
in regarding n iphth dene in good condition as one 
of the sifest and best materials tor protecting fabrics 
against moth injury ilthough it must be used in 
moderately tight icccptaclcs so that the fabtics 
remain m a naphthalene peimeatcd atmosphere 
Camphor used in the same way is said to be almost 
as effective its f units killing dll stages of clothes 
moths Jamls Ritchie 

The Royal Scottish Museum Edinburgh 
Novtinber 6 


My own experience of clothes moths in museums 
extends over many years and I regret that I t innot 
agree with E F A in Nature of October 27 
p 622 that paper is a barrier The clothes moth 
f fauna of Britain is changing At one time the 
chief pests were moths belonging to the genus Tinea 
which arc animal feeders attacking furs feathers 
wool silk etc To d iv the most dangerous pest is 
O'coph ra (or Acompna) pseud tspreirlla which 
according to Mcynck w is first introduced about 1840 
This species eats both animal an 1 vegetible sub 
stances I know it as a disastrous guest of neglected 
herbana preying indifferently on the dried plants or 
on the piper and I have observed that it has 
perforated and penetrated the newspaper coverings 
of mounted birds ind mammals 1 abre apparently 
was unacquainted with this species when he stated 
that paper is a sure barrier Pseudospretella certainly 
prefers slightly damp surroundings and is known to 
be a lover of cool climates it is extremely abundant 
m London and is much more conspicuous than any 
species of Tinea Perhaps it is not yet established 
in central or southern France 
Without making any careful experiments I have 

NO 2822, VOL 112] 


believed that naphthalene scattered m cases keeps 
moths away to some extent It is not unusual to 
find a single larva in a store box of mounted insects 
in circumstances which suggest that the parent has 
insmuated the egg tlirough a crevice The larvae 
are immune from many well known insecticides 
1 uming with liy drocyamc gis has no effect The 
fumes of chloroform cnpple the larve for a few days , 
but in s week or so they become active again and 
may probably complete their metamorphoses Drench 
ing with motor spirit is also useless I arvae dropped 
in a strong solution of naphthalene and then dried 
until they are thickly encased with a crystal coat, 
begin to crawl about when the naphthalene is 
sufficiently evaporated to give freedom of action to 
the segments Bisulphide of carbon in my experi- 
ence kills the 1 irva 

Bisulphide of carbon a week or two ago proved 
useless in deiling with a small colony of Museum 
Beetles but drenching the specimen (a mounted 
bird) with motor spirit appears to have been success 
ful I take this beetle to lie Ptinus germ anus 
described is scarce in Cox s Handbook of 
Colcoptcra the only work available here at the 
moment Pttnus fur is the better known species 
Probably the latter insect will require different 
handling My own experience of the mites belonging 
to the genus Glyciplngus is that hydrocyanic gas 
has no effect although it is adv lsed by high authority 
for these disagreeable pests I ike many other 

insects they withstand drenching in petrol and 
the only remedy is successive turnings with sulphur 
dioxide — 1 plan not always possible in varied collec- 
tions A really comprehensive work on museum 
(ind household or warehouse) insects would be very- 
welcome The losses in stored collections although 
for obvious leasons kept secret are certainly great 
This is dm not always to neglect but to the 
curator s faith in one or other of the well known 
insecticides 

I have been told (and certainly credit the tale) 
that constant vigilance is needed to protect stocks 
of Insect Powder from the ravages of some sort 
of warehouse pest Yet this powder when pure 
u> very useful indeed m collections in spite of its 
comparatively high cost and its messy qualities 
Crude experiments on my own part suggest that a 
mixture of equal parts of borax sulphur insect 
powder and naphth dene might be scattered or 
otherwise used as a deterrent 1 base tried plunging 
valuable and dchcite spam ns such as mounted 
butterflies and pressed plants in a solution of celluloid 
in amyl acetate When dry a thin and perfectly 
invisible size of celluloid is left behind The 
specimens ire thus protected from damp ind fungi, 
and arc probably safe from mites also 

An example of the work of (Ecophora can here 
bo described About two years ago a duplicate 
stuffed wheatear was placed in a glass cupboard, 
family illuminated and distinctly damp Three 
months ago in clearing out the cupboard I found 
that the bird had lost its skin entirely even the 
hom> rhamnothcca of the beak and the scales of 
the feet had disappeared Nothing remained except 
the wires the bones and the stuffing and strange 
to say the stuffing was neither tow nor cotton wool 
but waste silk 1 have known (Ecophora larvae 
feeding on a Chinese joss stick a compound of 
resins used as incense and have found one in an 
excavation in a vegetable ivory nut In the 
latter case no other insects were visible and every- 
thing pointed to the moth caterpillar as the culprit 
bREDK J Stubbs 

Oldham Corporation Museum 
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A Suggested Modification of 11 Proton " to 
« Prouton "mb Memorial to William Prout 


The amazing advances in our knowledge of the 
composition and structure of matter achieved during 
the past few decades constitute an important if not 
quite final step toward the establishment of the 
essential unity of the physical universe 
In reviewing the epoch making work of J J 
Thomson whose electrical theory of matter under 
lies all recent developments in this field with that of 
Rutherford Ramsay Soddy Aston and others in 
England and elsewhere one should not be unmindful 
of the contribution made over a century ago by hts 
compatriot William Prout an early apostle of unity 
lo all students of chemistry Prout s hypothesis 
published in ifii6 to the effect that all of the elements 
are formed from hydrogen by some process of con 
densation or grouping has been familiar by reason of 
the stimulus it has afforded lo accurate experimental 
work Relegated for many years to the limbo of 
discarded theories it has at last emerged to increased 
plausibility Although of necessity less specific than 
the hydrogen helium theory of H ukins it is corre 
spondingly simpler and equally valid if the helium 
atom with its four protons and four electrons be 
regarded as an intra itomic polyinendc or oondens i 
tion product of hydrogen However intricately the 
more densely populate 1 communities of protons and 
electrons may be arranged in the heivicr itoms the 
one proton and one electron of tho itom of hy lrogen 
certainly constitute the first pair in tht chemical 
Garden of I den or present the first stage in the 
upward evolution of the elements 
In recognition of the genius and insight of Willi un 
I ’rout it is suggested herewith that the name proton 
recently assigned to the unit charge of positivi elec 
tncity be modified with some small sicnhce of 
etymologic il accuracy to prouton a term with 
distinctive historic il connotation 


Cornell University 
Ithaca \\ USA 


Wrsi r\ Brownl 


An Uncommon Type of Cloud 
In Natckf of November 17 p 7*5 Dr I ock\ er 
puts forward i suggestion as to the physi s of tl c 
formation of mammato cumulus clou l n unci) 
that it is formed by descent of moist air into colder air 
belc v when there is a reversed vertical teinperaturi 
gradient in the same way th it cumulus ' clouds 

are formed by an ascent of warm air (when there is 
a normal temperature gradient) into colder a r above 
Any satisfactory explanation of the formation of 
this type of cloud would be welcome but surely 
cumulus clouds ire formed by the adial i<»r 
coohng when moist air rises to a place where the 
atmospheric pressure is lower Ihe general decrease 
of temperature upwards is only necessary to mike 
such ascent of air possible A descent of air such 
as Dr I ockyer suggests must be accompanied by 
adiabatic warming since the pressure is increased 
whatever the general vertical temperature gradient 
may be It is true that some cloud might be formed 
by the mixing which might occur at the surface 
of separation between two masses of nearly saturated 
air at different temperatures but this would not be 
expected to form the dense globules of cloud actually 
seen with this type of cloud formation 

G M B Dobson 
R obmwood Boar s Hill Oxford 
November 17 
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In my letter which appeared m Nature of November 
17 I referred to \fr Arthur Clayden as the late 
when actually he is very much ahvc How I came to 
make this error I cannot understand but I was most 
probably thinking of Mr Clayden as the late Principal 
of the University College rxeter and so made the 
mistake I much regret the error and shall be 
glad if this correction of it can appear in an early 
issue of Naturt Wn liam J S Lockyfr 

Norman I ockyer Observatory 
Sidmouth S Devon 
November io 

National Certificate* In Chemistry 

I have observed on page 610 of Nxn rf for October 
27 a reference to the scheme of examinations for 
national certifac ites in chemistry 

The writer of the article upon the basis of an 
expression of opinion commencing with the word 
apparently proceeds to criticise something on 
which he is not fully informed The scheme ts 
designed to secure all the advantages of internal 
examinations ind of reasonable freedom in the 
arrangement of the courses of work to meet local 
conditions and needs md the writer need not fear 
that there is any truth in the suggestion that before 
courses of study are recognised they ire modified or 
mutilated by the Boird of Lducation 

So far as national certificates in chemistry and the 
courses leading thtreto arc concerned the Board acts 
only in conjunction with the Institute of Chemistry 
Ihe experience of the first two examinations foi 
such certificates h is amply demonstrated the useful 
ness of the scliunc No coraplunt of bureaucratic 
intervention h is been submitte 1 either to the Board 
or to the Inslitute 

So far from insisting on that machine like uni 
formity belovel by bureaucrats the eximination 
pipers have in fict Iteu set cither by the local 
senoob or by their own affiliated groups— such as the 
Union of I inc ishire and Cheshire Institutes 

Hit view of the writer as to the need of some 
measure of centrd control and to some sound and 
ifhcial organisation is incontestable those de 
siderata ire precisely those which the scheme is 
designed to attain Richard B Pilchi r 

Registrar and Secretary 

Institute of Chemistry 
30 Russell Square I on Ion WCi 
November 13 

Mr Pii chfr will know that before an educational 
institution can submit candidates for national certifi 
cates the course of study proposed must be approved 
by the Board This of course is absolutely necessary 
md desir ible but it is at this stage that modifications 
may be suggested by the Board— the alternative to 
icceptance being refusal to place the institution 
concerned on the approved list I do not suppose for 
one moment that modifications of courses proposed 
are not necessary sometimes but I do suggest that 
the trend of the modifications is towards uniformity 
of syllabuses 

I have no suggestions to make at present on the 
actual conduct of the examinations and I know that 
the papers are set by the local schools and assessed 
by gentlemen whose work is not questioned My 
reference was made distinctly to the pre recognition 
stage and I can assure Mr Pilcher that I fid not 
write without some knowledge 
I would also point out that I was referring to 
complete courses of work — including subjects ancillary 
to the mam subject and covering a period of from three 
to five years The Writer of the Article 
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Zoological Bibliography 


Referring to my letter on this subject m Nature 
of November 3 p 652 1 am asked to state that the 
recommendation that the size of the publications of 
scientific societies should if possible be demy 
octovo originated with 1 committee of the British 
Association on the size of periodicals not with that 
on Zoological Bibliography and Publication and 
that this was ilso the recommendation of the Corre 
sponding Societies Committee at I iverpool 

T Siifppard 


The Museums Hull 


fiu. British Association Committee on Zoological 
Bibliography and Publication desires me to emend a 
statement m the fnendly and welcome litter which 
Mr T Sheppard has addressed to you on behalf of 
the Corresponding Societies Committee (Natikl 
November 3 p 652) 1 he recommendation that the 

format of a society s pulhcation should lie demy 
octavo (approximately 9 x yf in or 22 5 x 14 5 cm ) 
does not occur 111 the last report cf my Committee or 
in any of its previous reports 

If that recommendation was made either by the 
Correspon lmg Societies Committee or bv the Con 
ference of Delegates from those societies it will 
doubtless have been transmittid to the Council of the 
British Vssoci ition and will presumably te com 
mumcatcd by that body to the Committee which it 
has appointed to report on such juestioiis 

Me inwlnlc I im to idd that my Committee alrc 1 ly 
has a different proposal of the same nature laid teforc 
it and tf at it will report on the subject 111 due course 
The only recommendation by the Conference of 
Delegates of which 1 have rcci ived inform ition is as 
follows lo urge the adoption l \ scientific societies 
of the l lbliographical recommendations contained in 
the current Report of the Zoologic il Public ltions 
Committee 

Miy 1 request those who may desire a copy of 
the Committee s 1 1st report to iddrcss themselves to 
me at the N ctural History Museum 1 ondon S W 7 
and not to tilt Secret \rv of the British Vssociation 
1 A Bauier 

Novcmbei 12 Secretary 


A Standard System for Scientific and Technical 
Publications 

The enormous amount of cunent scientific ind 
technical literature is a nutter of common remark 
It goes to swell an ever inert ising accumulation of 
which 1 large portion comprising reseirch data 
observations measurements of values and so forth 
remains of jierraonent value I he v mous published 
indexes serve to keep account of it lut the labour 
reejuired to make a comprehensive review over any 
range of recorded f ect is considerable and will steadily 
increase as time goes on With the \ itw of alleviating 
such labour I have worked out in detail in organised 
public ition system as specified below in two parts 

1 The Standard Page hi e Scheme A certain suit 
able size should be nominated is the standard page 
size and be adopted generally for scientific and 
technical publications except for special reason to 
the contrary Ihe sue would be chosen by experts 
and would be some compromise between a small 
magazine sue and a book size 

2 The General Encyclopedia Scheme — Standard 
sue publications of booklet and pamphlet form to be 
perforated at a standard spacmg for filing on the nng 
book or other similar system bach of such pubhea 
lions to have a word or phrase descriptive of the 
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contents printed on the top right hand comer of the 
front page so that by this cyclopaedic phrase” 
such publications can be filed in alphabetical order 
In the case of periodicals each important article 
should begin at a nght hand page and occupy a whole 
sheet or set of sheets the space left over being left 
blank or filled with advertisements or small matter 
I he periodicals should be so bound that such artioles 
can be withdrawn without mutilation the standard 
perforation and cyclopaedic phrases should be pro 
vided as for pamphlets 

Upon the adoption of the system pamphlets and 
articles withdrawn from periodicals would be filed 
in an orderly and compact collection in covers of 
book size m alphabetical order or order of classi 
fi cation as desired But I specially argue that the 
system would permit of a variety of arrangements 
of great service to those who desire to make any 
review over recorded fact Only certain classes of 
periodicals need conform to the system in order to 
aenve the mam advantages of it and existing indexing 
arr ingements need not be upset by it 

The above will give only the roughest idea of the 
system it has many modifications and there are 
very nuny considerations to be taken into account 
But 1 am prep ired to go into precise details with any 
committee set up to consider the system from a 
general scientific point of view Such a committee 
might for example be appointed by the British 
\ssocntion 1 sh ill ilso be gl id to supply an iccount 
of the system to any person spec 1 Uly interested 

J 1 Pownai U 

20 V atcry Lane Merton Park 
I ondon S W 20 


A Fossil Caddis case 

At 11 niion liis frequently been directed of late to 
the extraordinary persistence in time of v mous insect 
structuics is shown by fossils It might bi issumed 
that the reactions and instincts of insects were 
sinul ulv ancient and of this w t have a certain amount 
of iilu il proof is in the case of some of the ants the 
lemains i w hicli arc so abunet mtly 
preserved in Baltic amber When 
1 was recently m Vladivostok Dr 
A Kiyshtofovach showed me se me 
urious insect cases found fossil in 
the I ertiary rocks at I’osiet a 
locality in Siberi 1 close to the border 
e f Korea One of these eases which 
he gav e me proves on examination 
to be that of a c iddw fly of the 
genus Phnginea quite similar to 
the mo lera Phryganea grandts It is 
( omjiosc 1 of pieces of Sequ n 1 langt, 1 
dorfit which are arranged side by A 
side in the usual spiral fashion and 
c about 5 min long and 1 2 mm wide the ease itself 
lieing 7 mm wide I he species represented by these 
cases may be called Phryganea Krysht fovtcht n sp 
(big 1) The coses from, the Miocene of Oemngen m 
Baden long ago named Phryganea anitqua by Heer do 
t belong to this genus The true Phryganea case 
is quite a specialised structure with a definite spiral 
arrangement which we now see to have been evolved 
long ago the Posiet beds being Lower Miocene or 
probably earlier In the insect bearing beds on the 
Kudia River Siberia N lat 46° I secured a wing of 
Phryganea which will be described elsewhere 

T D A Cockerell 
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Hormones 1 

By Prof F H Stariing CMG IRS 


I N the dedication to his work Harvey compares 
the heart to the sovereign king and throughout 
he continually recurs to what we should now describe 
as the integrative function of this or B an In 
virtue of the circulation which it maintains all parts 
of the body are bathed in a common medium from 
which each cell can pick up whatever it requires for 
its needs while giving off m return the products of 
its activity In this way each cell works for all others 
— the lungs supply every part with oxvgcn ind turn 
out the carbon dioxide which it produces the ah 
mentary canal digests and absorbs for all wlulc the 
kidneys are tht common means of excretion of the 
soluble waste products of the body Changes m anv 
one organ may therefore affect the nutrition and 
function of all other organs whic li are thus ill members 
one of another But in addition to enabling this 
community of goods the circulation affords oppor 
tunity for a more pm ate intercourse betwten two 
or at any rate a h mted number of dist int orgms 
It is now eighteen yeirs since I directed attention 
to the chemical messengers or hormones which are 
employed by the bodv lor this purpose \s in lllustr 1 
tion of the mtthod bv which thee work 1 idduced 
the exunple of rirhomc aud gts which is tht prodi t 
of all cellular utility uid it the same time has a 
specific exutttory effect on the respirators centre 
so that the respiratory moicments keep pice with 
the needs of the whole body for oxy„en The tvpieal 
hormone howeier is 1 dnj B like lody of definite 
ehemuol composition which in a few eases is ictually 
known so thit the substance has been synthesised 
outside the Ixidv It is more or liss diffusible and 
may even withstind without alterati n the tempera 
ture of I wiling water It is generally easih oudisible 
in a neutral or alkaline medium si tlat alter its 
production it docs not remain long m the blood it 
delivers its mtssigt and is then destroveel 1 ich 
specific hormone is manufactured In 1 group of eills 
and turned into the blood m which it travels to all 
parts of the bodv but excites definite rc ictions m 
one or a limited number of distant organs The 
production and action of these substances are eon 
tinually going on in the normal imnal I hey art 
nectssary to health and their productnn in excess 
or in deficit givts nse to disease and may be to death 
Typical of all hormones is sccrctm a substance 
produced in the epithelial cells lining the upper part 
of the small intestine when these come in contact 
with weak acid so that it is set free in normal cir 
cumstances bv the passage of the lcid chyme from 
the stomach into the duodenum Directlv it is pro 
duccd it is ibsorbtd into the blood and trivcls round 
to the pancreas to the liver and to the intestinal 
glands m all of which it excites secretion Bv means 
of this chemical reflex the arrival of the products of 
gastric digestion in the small intestine evokes within 
a couple of minutes the secretion of the three juices 
the co operation of which is necessary for completing 
the work of digestion and solution of the food, already 

< From (ha Hirvdan Oration eutiUod The W adorn of the Body 
dalhnnd baton the Royal Collega of Phyudaa* o{ London on St Lake. 
Day October 18 
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begun in the stomach It is probable that this mechan- 
ism is but one of a whole cham of chemical reflexes 
responsible for the orderly progression of the various 
stages in the digestion of food 

lhese hormones may apparently be formed by any 
kind of tissue In many cases a gland which has, 
in the evolutionary history of the race poured its 
secretion bv a duct into the alimentary canal or on 
to the extenor loses its duct and becomes a ductless 
gland the secretion being now transferred either 
immediately or through the lymph itiis into the blood 
stream In cither case these chemical messengers may 
be formed from masses of cells which have at no time 
had a glandular structure and may be modified 
nervous tissue, germinal tissue, or some part of the 
mesoblost 

As a type of the ductless gland derived from one 
with an external secretion the most familiar example 
is the thyroid The physiological action of its internal 
stcrction and the morbid results of its exrtss or 
deficiency affecting tissue growth and development 
metabolism and mentality are lamiliar to all In 
recent years the active substan e has been actually 
isolattd and its constitution determined by Kendal 
who has shown that it is an iodine derivative of an 
amino acid tryptophane It seems almost a lairy 
tale that such widespread results affecting every aspect 
of 1 rains life should be conditioned by the presence 
or absence in the body of infinitesimal quantities of 
a substance which by its formula does not seem to 
stand out from the thousands of other substances 
with which organic chemistry has made us familiar 
\lthough we do not yet know their constitution the 
< hemital messengers associated with the reproductive 
organs art possibly even more marvellous m the 
influence they exert on the different parts and functions 
of the body l he effects of castration have been the 
subject of observation almost from the beginnings 
of civilisation hut it is only during the list few years 
that definite proof has been brought forward showing 
th it these effects ire due to the rent v il of chemical 
messengers normally produced in the testes The 
whole differentiation of sex, and the formation of 
secondary sexual characters are determined by the 
circulation in the blood of chemical substances pro- 
duced either m the germ cells themselves or as seems 
more probable m the mtprstitial cells of the testis 
and ovary which themselves are probahly derived 
from the germ cells of the embryo Thus it is possible 
by opcratin B at an early age to transfer male into 
female and 1 ice term Removal of the ovaries from 
a hen causes the assumption of male plumage , the 
removal from a young cock of the testes and their 
replacement by the implantation of ovaries cause a 
disappearance of the comb and the assumption of 
the plumage of the hen tach animal as concerns 
its general build and colour has a neutral form which, 
as has been shown by Pteard, results from the extirpa- 
tion of either testes or ovanes In fowls the neutral 
form, as judged by the plumage approximates the 
male, whereas in sheep the neutral form resembles 
the female There is no question that, by the 
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implantation of ovaries or testes into the foetus at a 
sufficiently early age, one could produce the whole 
development of the internal and external genitalia 
corresponding to the slx of the gland implanted 

It is worthy of note that these sex characters affect 
also the mentality and the reactions of the animal, 
although they are quite independent of any nervous 
connexions Here, as in the case of the thyroid, the 
functions of the central nervous system m their highest 
manifestations depend on the circulation m the blood 
of chemical substances 01 hormones ihe wonderful 
development tint takes place in the female after 
conception to fit her to nourish the foetus as well as 
the young child, is also due to hormones, produced 
in some cases ptrhips in the ovaries, m other ccscs 
in the product of corn eption itself 

We owe to Schafer the knowledge of the internal 
secretion of the medulla of the suprarenal bodies 
As Cannon has pointed out this secretion is poured 
mto the blood during conditions of stress anger, or 
fear, and acts as a potent remforcement to the energies 
of the bodv It mi reuses the tone of the blood vessels, 
as well as the power of the heart s contraction while 
it mobilises the sugar hound up in the liver so that 
the musrlcs may he supplied with the most readily 
avadable source of energy m the struggle to which 
these emotional states ire the essential precursors or 
coni omitant'- 

Wonderful too is the influence exerted by the 
secretions of the pituitary body This tiny orgen 
which was formerly imagined to furnish the mucus 
to the nasal ittvitics, consists of two lobes whiih have 
different internal secretions Thit produitd by the 
an tern r lobe seems to influence growth, excess pro 
dui ing gigantism or acromegaly, while deficiency leads 
to retarded growth and infantilism Ihe posterior 
lobe, which in aspect would seem but a small collection 
of neuroglia, nevertheless forms one or mort substances 
winch, circulating in the hlood, have the most diverse 
influences on various parts of the bodv They cause 
contraction of the uterus and of the bloodvessels 
(these are possibly two distinct substances) , they 
may increase or diminish the flow of unne , they 
affect the excretion ol chlorides by the kidney , and, 
wording to Krogh, their constant presence in the 
blood is essential for maintaining the normal tone 
of the capillaries In the frog the post pituitary 
hormone is responsible for the protective adaptation 
of the colour of the skin to the environment an adapta 
toon which is effected by retraction or expansion of 
the pigment cells or chromatophores of the skin , and 
if we may accept Kammerer s conclusions, the pituitary 
hormone which is poured mto the blood for this purpose 
affects the germ cells themselves, so that individuals 
bom of parents that have lived in light or dark sur 
roundings are correspondingly light or dark — a real 
transmission of acquired peculiarities, effected not by 
the gcmmules of Darwin, but by the influence of a 
soluble diffusible hormone on the germ plasm 

In the multiplicity and diversity of the physiological 
effects produced by these various chemical messengers, 
one is apt to lose sight of the fact that we are here 
investigating one of the fundamental means for the 
integration of the functions of the body These are 
not merely interesting facts which form a pretty story, 
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but they are pregnant of possibilities for our control 
of the processes of the body and therewith for our 
mastery of disease Already medical science can 
boast of notable achievements m this direction The 
conversion of a stunted, pot bellied, slavering cretin 
mto a pretty, attractive child by the administration 
of thyroid, and the restoration of normal health and 
personality to a sufferer from Graves s disease by the 
removal of the excess of thyroid gland, must always 
impress us as almost miraculous In the same way 
we may cure or control for the time being diabetes 
insipidus by the injection of the watery extract of 
the posterior lobe of the pituitary body The latest 
achievement in this direction is the preparation by 
Banting and Best m Canada of the active principle 
normally formed m the islets of the pancreas, and the 
proof that the diabetic condition in its severest forms 
can be rehev ed bv its subcutantous administration 

In my Croon un Lectures I asserttd that, if a mutual 
control of the different functions of the body be largely 
determined by the production of definite chemical 
substances in the bodv, the discovery of the nature 
of these substances will enable us to interpose at any 
desired phase in these functions and so to acquire 
an absolute control over the workmgs of the human 
bodv I think I may claim that, in the eighteen years 
that have since elapsed, we have made considerable 
progress towards the realisation of, this power of 
control which is the goal of medical science But 
there stall remain much to he done and many diffi 
cultics to be unravelled, and it may be worth our while 
to consider along what lines researches to this end 
must be directed 

There ire no doubt many hormomc relationships 
of which at present wc arc unaware sinee every year 
research adds to their number But assuming we 
know that sue h and such an organ produces an interna) 
secretion which is necessary for the normal carrying 
on of 1 given function or functions, we may desire 
to dimmish or enhance its effects in a patient or to 
replac e it when it seems to be entirely lacking lhere 
seem to be three possible methods by which we medical 
men can interpose our art m the hormomc workmgs 
of the body 

(1) In the first place we may find what is the effective 
stimulus to the production of the hormone, and, by 
supplying this, increase its production by the responsible 
cells For example, we know that by the administra- 
tion of acid or at any rate by increasing the passage 
of weak aud from the stomach to the duodenum, we 
can enhance the production of secretin and so of 
pancreatic juice and the other juices Probably, 
therefore, when wc give dilute acids to assist gastnc 
digestion we are setting mto motion the whole chain 
of reflex processes in the alimentary canal, and the 
chief value of our administration may he its effect 
on the pancreas But m a large number of cases we 
do not yet know what is the effective stimulus to the 
production of these internal secretions In the case 
of the adrenals we know the secretion can be augmented 
through the central nervous system and the splanchnic 
nerve under the influence of emotions or of lack of 
oxygen, but we have no knowledge of the factors 
determining the production of the pituitary hormones 
or of insulin by the islets of Langerhans, and this 
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condition of ignorance extends to most of the other 
ductless glands 

In some cases deficient production of a hormone 
may be due to the absence from the food and drink 
of some necessary constituent Thus lodme is essential 
to the formation of the specific s« rction of the thyroid 
gland (lodothynn) If iodine be entirely absent from 
the drinking water and the soil so that it is not ron 
tamed even m minute quantities in the vegetable 
food grown m the district the thyroid undergoes 
hyperplasia — in vain an endeav our to make bncks 
without straw to produce its proper hormone without 
iodine This seems to be the cause of the great pre 
valence of simple goitre in certain districts— especially 
in Switzerland and in puts of the I nited States, 
It has been shown that goitre can be practic illy 
eliminated from these districts by the occasion il 
administration of small doses of iodine or iodides 
(Marine Lenhart Kimbull, and Rogoff) These results 
were communicated in 1917 to l)r Klinger of Zurich 
and as a result of his experience the Swiss Goitre 
Commission has recommended the adoption of this 
method of goitre prevention as a public health measure 
throughout the entire State Ahead) grcit progress 
his been made in the abolition of this disease from 
the country thus the incidence of goitre among 
all the school i hildren of the e inton of St Gallcn has 
been reduced from 87 6 per cent in ]anuar> 1919 
to 13 x per cent in January xgaa 

(a) Where a disordered ( ondition is due to diminished 
production of some specific hormone wc may extract 
the hormone from the corresponding gland >r tissue 
in animals It is characteristic of these hcrmoncs 
that so far as we know the> ire identical throughout 
all the classes of vertebrates and it is possiblt that 
they mav be found far back in the mvertebrite we rid 
This method is easy when as in the c asc of the thvroid 
the active principle is stored up m the gland and is 
unaltered by tht processes of digestion so that we 
can obtain all the curative effects of the hormone 
if we administer dried thyroid by the mouth We 
have no evidence that any other of the hormones 
with which we are acquainted partake of this resistance 
to digestion, so that to produce their specific effects 
thej nave to be introduced b> subcutaneous injection 
— a great drawback when the administration has to 
provide for the constant presence of a small con 
ceutration of the hormone in the blood and tissues 
In the case of insulin for example it seems necessary 
to repeat the injection even twelve hours to obtain 
any continuity of action and the same thing probably 
applies to the pituitary extract while in the case of 
the genital hormones no trustworthy effect has been 
obtained except by the actual implantation of the 
organ from an animal of the same family 1 
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We mav, however, look forward to the day when 
the chemical constitution of all these hormones will 
be known, and when it may be possible to synthesise 
them in any desired quantity We may then be able 
to overcome the inconvenience of subcutaneous m 
jection by giving relatively colossal doses by the mouth, 
or tv e mav be able to modify their constitution to a 
slight extent so “is to render them immune to the 
action of digesting fluids, without affecting their 
specific action on the functions of the body 

(3) Ihe ideal but not I venture to assert the un 
attainable method will be to control by promotion or 
suppression the growth of those cells the function of 
which is to form these spetific hormones Though 
this method seims at present far from realisation, 
the first steps in this direction have already been taken 
It must be remembered that the power of controlling 
growth of cells involves the solution of the problem 
of cancer Here the experiments on the growth of 
normal cells outside the body have shown that they 
cm he stimulated to vie with cancer tells in the rate 
of their growth or can be inhibited altogether accord- 
ing to the nature of the chcmual substances with 
which thev are supplied We know thit the growth 
of certain cells such as those of the mammary gland 
or of the uterus is excited by spetific chemical sub 
stances produced in the ovarv or fcctus and we may 
be able to find speuht substances or conditions for 
an> tissue of the body whuh miy excite growth 
which is retarded or dimmish growth when this is 
in ext ess 

It may be that in some cases purely mechanical 
interference will suffice Thus in experiments by 
Stunuh and others it has been found that ligature 
of the vis deferens close to the testis while ciusmg 
atrophy of the seminiferous cell brings about over 
growth of the interstitial cells which as we have seen, 
are chiefly responsible for the hormanes determining 
the secondary sexual charai ters Among these second- 
ary sexual characters must be classed the whole of a 
man s energies Virility does not mean simply the 
power of propagation but connotes the whole part 
pla)ed by a man m his work within the community 
As a result of this hypertrophy these authors claim 
to have produced an actual rejuvenation in man, 
and thus to have warded off for a time senility with 
its mental and corporeal manifestations Further 
experiments and a longer penod of observation are 
necessary before we can accept these results without 
reserve but it must be owned that the) are perfectly 
reasonable and follow, as a logical sequence, many 
years observations and txpenments m this field 

It would indeed be an advantage if we could post 
pone the slowly increasmg incapacity which affects 
us all after a certain age has been passed Pleasant 
os it would be to ourselves, it would be still more 
valuable to an old community such as ours, where 
the arrival of men m plares of rule and responsibility 
coincides frequently with the epoch at which their powers 
are beginning to decline The ideal condition would 
be one m which the senile changes affected all parts 
of the body simultaneously, so that the individual 
died apparently in the height of his powers For it 
must not be thought that in any such way we could 
prolong life indefinitely Pearl has pointed out that 
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if all the ordinary causes of premature death were 
eliminated, this would increase the average duration 
of life by not more than thirteen years (hi the other 
hand, he shows that the children of long lived parents 
have an expectation of hie which is twenty years 
greater than that of the average individual 
It is evident, then, that if longevity is our goal it 
is not medical science we must look to but eugenics, 
and I doubt whether the question is one with which 
we are concerned The sorrow of the world is not 
the eternal sleep that comes to every one at the end 
of Ins allotted span of vears, when man rests from his 
labours It is the pam, mental and physical, associated 
with sickness and disability, or the cutting off of a 
man by disease m the prime of life, when he should 
have had many years of work before him lo us falls 
the task of alleviating and preventing this sorrow 
In our childhood most of us learnt that suffering and 
death came into the world through sin Now, when 


as physicians we stand on the other side of good and 
evil , we know that the sin for which man is continuously 
paving the penalty is not necessarily failure to comply 
with some one or other ol the rough tnbal adjustments 
to the environment, which we call morality, but is 
always and in every case ignorance or disregard of 
the immutable workmg of the forces of Nature, which 
is being continually revealed to us by scientific in- 
vestigation 

In spite of the marvellous increase m knowledge, 
to some aspet tx of which I have directed your attention, 
suffering is still widespread amongst us Only by 
following out the m junction of our great predecessor 
—to search out and study the secrets of Nature by 
way of experiment — can we hope to attain to a com- 
prehension of “ the wisdom of the body and of the 
understanding of the heart,” and thereby to the mastery 
of disease and pam which wdl enable us to relieve the 
burden of mankind 


The Equation of Van der Waals 1 

By J H Jeans, Sec R S 


y AN DER WAALS’ equation 
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expresses the result of supposing a molecule to be 
endowed with two distinct physical properties — finite 
size, giving rise to the term b, and cohesive force, 
giving rise to the term a/®* The physical meaning of 
the equation is btst exhibited by drawing diagrams of 
isothermals of the familiar type Representing differ- 
ent gases there will be different diagrams corresponding 
to different values of a and b It is, howeveT, readily 
shown that one diagram of this type can be made to 
represent all values of a and b, and so the isothermals 
of all gases, by suitable expansions and contractions 
of its horizontal and vertical scales On removmg the 
scale from any single diagram we have a universal 
diagram which represents the p, v, T relation for all 
gases, but without specifying the scale The urcum 
stance that such a diagram is possible is equivalent to 
the so called “ law of Corresponding States ” , this is 
now seen to be a mathematical consequence of Van der 
Waals having confined himself to a two constant 
specification of molecular structure 

Thus the acturatv, or the reverse, of the law of 
correspond mg states provides a test of the sufficiency 
of Van der Waals’ two constant spet lfication of a 
molecule In actual fact the law is not very closely 
obeyed, the deviations show distinct correlation 
with atomicity, and so suggest that the two constant 
specification is not altogether adequate — a full treat- 
ment must take account of differences of atomicity (or 
physical shape) as well as of differences of size and 
cohesive power 

Van der Waals explained his cohesive power by the 
supposition that all matter possesses inherent powers of 
attraction for all other matter Gravitational attrac- 
tion is numerically far too small to come into the 
question at all, so that it is to the electrical structure 
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of matter that wc must look for the ongm of this 
supposed universal attraction 

If molecules were electrically cliarged structures, 
similar molecules would repel one another , as they are 
electrically neutral, they will repel m some orientations 
and attract in others, but two molecules meeting at 
random are as likely to repel as to attract It is only 
when the duration of molecular encounters is studied 
that we find an explanation of the preponderance of 
attraction over repulsion — attractive encounters draw 
the molecules farther and farther mto each other’s 
sphere of influence, and so last longer than repulsive 
encounters ( ompanng the two tvpes of encounters, 
the “ birth rate ” is the same for each, but the “ ex- 
pectation of life ” is longer for attractive encounters, 
so that for the encounters m being at a specified instant, 
there is a preponderance of attractive encounters, and 
hence a resultant attractive force I his attractive 
force, however, originates far more m an abstruse 
theorem of statistical mechanics and far less m on 
inherent property of matter, than Van der Waals 
supposed 

If this interpretation is right, the cohesive forces 
must disappear at very high temperatures and must 
steadily increase with decreasing temperatures, so that 
a must be a function of the temperature and not, as 
Van der Waals supposed, a constant In point of fact, 
all attempts to bring Van der Waals’ equation mto 
closer agreement with observation begin by making a 
a function of the temperature Moreover, a is found 
to vanish at infinite temperatures m conformity with 
the suggested explanation 

The second constant b was supposed by Van der 
Waals to have its ongm m the finite sizes of the mole- 
cules If, for example, the hydrogen molecule is 
regarded as a sphere, its radius as calculated from the 
observed value of b is found to be 064x10“* cm 
The same radius can be calculated independently in 
other ways , the coefficients of viscosity, of conduction of 
heat and of self diffusion all agree m yielding the value 
0 68xio“* cm The average of these, 066 x io“* cm , 
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would gjve for the hydrogen atom a volume equal 
to that of a sphere of radius o 53 x xo • cm But the 
normal hydrogen atom as is now known from the 
researches of Bohr consists of two electnc charges 
describing a circular orbit one about the other of 
radius precisely equal to o 53 x 10 • cm As regards 
collisions with other molecules this invertebrate 
structure consisting of two point charges with no 
material connexion between them appears to reserve 
for itself a three dimensional spherical volume with is 
much precision as though it were a sphere of infinite 
hardness 

Die explanation of this infinite hardness is to lie 
found in the intangible fetters of the quantum d vn imi s 
The nature of these fetters is not in the least under 
stood but it is believed tliat they are such that no 
force in creation can cause the electron of the hydrogtn 
atom to describe a smaller orbit than the normal orbit 
of radius o 53 x 10 8 cm If it is further supposed th it 
this orbit is free to assume all orientations m spue wc 


begin to understand why it is legitimate for kinetic 
theory purposes to treat the hydrogen atom as an 
infinitely hard sphere of radius 053x10 8 cm The 
qu in turn theory brings us back in a sense to the 
infinitely hard sphencil atoms of Lucretius and the 
radius of these spherical atoms can now be cilculated 
with precision from the quantum theory their infinite 
hardness is beautifully exemplified in the experiments 
of Franck and Hertz 

It is thus seen that the a and b of Van der Waals 
admit of exact interpretation m tirms of the physical 
conceptions of to day Ills b inses from what we may 
call thi qumtum f rres — the perfectly unyielding 
rcstr unts whirh bind the electrons of an atom down to 
definite orbits — while his a arises from the ordinary 
elcctnc field of force It is the b of Van dcr Waals 
which sues us frrm immediate mml llation through 
positive and ntgative charges rushmg together to their 
mutual destruction jt st as it is his a which saves us 
from rapid disintegration 


The Nerves of Plants 1 

By Prof Henry II Dixon F R S 


T HE general similarity of the distribution of the 
fibro vascular bundles in plants and that of 
the nerves m animals wis early noticed lhesc 
Structures in plants were m consequence often illcd 
nerves However anatomists and physiologists alike 
have long held the view that the likeness is merely 
superficial and is not based on any real physiologual 
or anatomical resemblance 
In plants— as m animals- the receptive and rtspon 
sive regions are often quite distinct from one another 
and may be widely separated What becomes of the 
stimulus between the two and how is it transmitted ? 
Remarkable experiments during the lost ten years 
have given the answers to these questions 
hirst may be summarised in a few words Rice as 
work on the sensitive plant Mimosa The phenomena 
of transmission of stimuli in this plant are as striking 
as they are well known The stimulus is propigatcd 
through its organs at velocities variously estimated at 
10 20 mm per sec This speed is fast among plants 
but very slow when compared with the velocity of 
transmission of stimuli along inimal nerves 
Tw > views were suggested to account for this pro 
pagation The first referred the passage of the 
stimuli to those excessively fine strands of protoplasm 
which penetrating the walls of the living cells place 
the protoplasts of adjacent cells in communication 
with one another This view was a product of a period 
obsessed with the physiological importance of these 
then recently discovered protoplasmic fibnll® which 
m all probability have only a developmental sigmfi 
cance These fibnll® composed of living matter were 
supposed to convey stimuli just as the living processes 
of the nerve cells do in the animal body 
This view was soon rendered untenable when it was 
shown that stimuli are effectively transmitted even 
after the protoplasm of the cells of the transmitting 
organs was killed by the application of heat 

' Syn opsto of 1 torture delivered before the Rojnl Oeblin Society OB 
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To meet tins new growth of knowledge Ilabcrlandt 
devebped his theory that the stimuli are trmsmitted 
in Mimosi in the form of a pulse in the witcr filling 
certain elongated tubular cells situated in the b 1st of the 
bund Its At the best this was in unsatisfactory theory 
For this method would require a mu h higher velocity of 
transmission than is of served and it was wellnigh un 
possible to imagine how the turgor requisite to transmit 
this pulse cculd be maintained after the protoplasts of 
these tubes had been rendered permeable b\ heat 
In 1914 Ric a gave the coup de grace to the pulse 
theory He showed that the stimulus is transmitted 
through a strand >f Mimosa wood from whuh all the 
bast mcliding the tulies of supposed transmitting 
function 1 ad bttn removed for a considerable length 
By a senes if btautiful expenments Ricca showed 
that the wood as Dutrochet long ago believed trans 
mits the stimulus and that it d es this even when 
all its living elements aie eliminated Further he 
demonstrated thit the mechanism of the transport is 
the transpiration current This cames m its stream 
a substance or hormone onginatmg in m the receptive 
ells to tl e cells of the reactive region and so evokes 
their response Ricca s work also disposes of a nore 
recent view that the stimulus is transmitted as an 
electrical disturbance in the h 1st 
Almost at the same time as Ricca was disposing of 
the older views regarding the transmission of stimuli 
in Mimosa Boy sen Jensen was carrying out expen 
ments on the phototropn reactions of seedlings which 
were bound ti have a profound effect on the received 
views regarding the propagation of stimuli 
When the tip of 1 grass seedling is illuminated on 
one side a stimulus is transmitted from the receptive 
region downwards in the seed’mg and evokes a curva 
ture m the sliaded part Boysen Jensen found that 
this stimulus was transmitted downwards even when 
the protoplasmic continuity of the cells of the receptive 
apex with those of the responsive region was severed 
by complete section 
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Pail repeated and confirmed Boysen Jensen s results 
and added the important observation that the stimulus 
can pass a slice of pith o 1 mm thick impregnated 
with gelatin intercalated between the receptive and 
resp msive regions Similar work has been since 
earned out by Stark on thigmotropic and trauma to 
tropic stimuli This expenmenter brought to light 
the fact that the receptive tip of one plant may be 
transferred to the b isc of another and after stimulation 
may determine eur\ cture in the latter I 1 urthermore 
the ccrtamt) of tl is response to thigmotropic stimuli 
depends other things liemg equal upon the phylo 
genetic iflinitv c f the two parts Recently Snow has 
shown that the gravitation d stimulus is transmitted 
acre ss protc plasmic discontinuities m the seedlings of 
Vtaa Jaba 

lrom tht foregoing it is juite evident that proto 
pltsmu eontinuitv is n it req nsite for the transmission 
of stimuli in the higher plants The locahsition of 
the positive and nc„itivt responses respe tively to 
one side ef the reicting region and the velocity of 
truismission will not illow us to assign tl e propagation 
to simple diffusi n but these char eeteristies point 
clt irl> to the transpiration stream It iffords the 
lo tliscd dcliury md the ncccssuy velocity Intro 
du tl n of the re juisite h rmoncs may be effected 


through uninjured cells or along moist wound surfaces 
This consideration explains how it is that continuity 
between the vascular bundles of the receptive tip and 
those of the responsive base is not necessary to secure 
the reaction Thus there is great probability that in 
these plants as in Mimosa the transmission of stimuli 
is effected by the transport m the transpiration stream 
of a substance denved from the receptive cells and 
conveyed by this means in the wood of the vascular 
bundles to the responsive region We may imagine 
that this substance is first liberated into the transpira 
tion stream by changes in the permeability of the 
receptive cells and response is evoked in the reactive 
cells by similar alterations in permeability 
Whatever tht intimate mechanism of the system is, 
the subject of the transmission of stimuli through 
pi uit tissues offers a striking example of the swing of 
the pendulum of scientific opmion The view based 
upon superficial resemblances that the vascular 
bundles are the nerves of plants was long abandoned 
but now we see there is dear evidence that they 
utually transmit stimuli from the sensory to the motor 
regions and so perform the function of nerves The 
foregoing sumn arv of recent work indicates how 
differently in detail this connexion is established in 
plants md animals 


Obit 

Mrs IIfrtha Ayrton 

A PPTAL is made to me to give some account of 
Ilertha Ayrton the wife of my former colleague 
who died 1 1st Aug 1st 

Is the study of heredity a science or a pure 
romance ? asks Mrs Trevelyan in her biography of 
her mother Mrs Humphry Ward I would set the 
question in another firm Is das rung B etbhche to be 
suppressed l v science ? Mrs Ayrton was one of those 
who aspired to prove that worn in can be as man as 
an origin il s lentific inquirer Did she succetd f If 
we are to frime a psychology of the scientific mind 
regarding this as a species apart we must carefully 
note and analyse the doings of such as she I have 
but small qualification for the office yet as she was 
my colleague s wife and we often met and were in fair 
sympathy I was able to take notice of her ldiosyn 
crasies md of the conditions under which she was 
placed 

Ayrton and I met originally m the autumn of 1879 
when we were appointed the first two professors of 
the City and Guilds Institute and set the ball of 
technical education rolling m London the ball rolled 
well and proved to be fissiparous but no one of the 
small band who gave it shape m the City and West 
End c\er received the slightest recognition from the 
Guilds their masters — and most of these have com 
mitted hart kart as concerted workers m education A 
strange world is ours and if we worked otherwise than 
for the sake of working we should do little 
Ayrton had a peculiar experience his then (first) 
wife — lus cousin Mathilda Chaplin — was a woman who 
had acquired ment in the cause of women s rights as 
she was one of the three I believe over whom the 
fight first raged in Edinburgh whether women should 
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be admitted to the study of medicine When I met 
her her health was more than failtng She was an 
ethereal being a woman of infinite charm of manner 
but above the world — a mature Mehs&ndc indeed, 
when I first heard Debussy s opera her memory was 
recalled to me by the peiuliaT rhythm and tone of 
itsmelodj Her daughter Mrs Zangwill has inherited 
not a few of her mothers characteristics — especially 
her charm of voice Her chief occupation was novel 
reading from pennj dreadfuls upwards in which she 
ran a caucus race with our erratic friend John Perry 

Ayrton married his second wife in 1881; If I were 
to compose an opera with my scientific friends as the 
characters I should associate the Melisande theme 
with the first Mrs Ayrton I should not quite know 
where to place the second musically but it would be 
near to Brunhilde as she had much of the vigour of 
Wotan s masterful daughter and at least aspired to 
be an active companion of scientific heroes — a race 
far above Wagner s dull and degenerate Teutonic gods, 
be it said 

Sarah Marks was the daughter of intelligent but poor 
Jewish parents in Portsmouth She was a clever 
child and was early sent to a school in London kept 
by her paternal aunt who became Mrs Hartog , Mr 
llartog was a teacher of trench in London Mrs 
Hartog was the mother of Numa Hartog Philip Hartog 
and the professor of botany in Cork also of two 
daughters one very clever a talented painter, who 
married Dr Darmxtadter of Pans , the other earned 
her living as a musician Numa Hartog died early, 
after a most brilliant university career and seems to 
have been unusually clever Mrs Marks had four 
undistinguished children besides Sarah nothing u 
known of her parents Mrs Ayrton s ability, however, 
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would seem to have been derived from the mother s 
tide 

At about the age of fifteen, Sarah Marks became 
acquainted with Madame Bodichon a well to do lady 
strong on the women s rights question who sent her 
young fnend to Girton College, Cambridge Appar 
ently, she then changed her name to llertha She 
took honours in mathematics She is credited with 
the invention during the period of a sphygmograph 
and also of an instrument for rapidly dividing up a 
line mto a number of equal parts ihrough Madame 
Bodichon, she became aiquamted with George Eliot 
and several other people of distinction In 1884 she 
entered the Finsbury Technical College I remember 
her coming She not only tame but was seen and soon 
conquered — Ayrton , and they married As sole issue 
they had a daughter, who has her fithers gift of 
tongue , she married a ( hnstian whilst his daughter 
by his first wife married a Jew I often told him that 
he and his wife were an ill assorted < ouple being both 
enthusiastic and having cognate interests they con 
stantly worried each other about the work they were 
doing He should have had a humdrum wife an 
active useful sort of person such as Lady ( athenne 
recommended Mr Collins to marry who would have 
ut him mto carpet slippers when he came home fed 
1m well and led him not to w6rry either lnmsclf c r 
other people especi illy other people then he would 
have lived a longer and a hippier life and done fir 
more effective work I believe 

Under her husbwd s inspiration Mrs Ayrton soon 
entered upon the study of the electrie arc Her work 
is recorded in the book on the subject which she 
published in 1902 in part a reprint d papers sub 
mitted to the Roy il and other Societies She was 
an indefatigable and skilful sorkir Whatever the 
absolute value of her obstiv itions her husband and 
his good fnend Perry were the list not to make the 
most of her achievement so probably the seientifie 
halo with whith they and others who finued thit 
women could be as men surroundtd her was over 
painted Most of us thought at the Umc that they 
were ill advised in prefernrg her < laim to the Royal 
Society, the nomination came to nothing on legal 
grounds She was howevci elected into the Institu 
tion of Electncal Engineers and at her death was its 
only lady member She also engiged in an inquiry 
mto the formation of sand npplts and this 1 d her 
early in the War, when chlorine was first used as poison 
gas, to develop a fan device for wavmg back the fumes 
There is little doubt that she took too high a view 
of the practical value of the invention and was un 
warrantably aggrieved at its rejection by the military 
authorities She was awarded the Hughes Medal by 
the Royal Society in 1906 

Mrs Ayrton was a very striking woman in appear 
ante and of considerable personal charm full of 
common sense , this kept her from being a militant 
suffragist, though she promoted the cause m every 
possible way I never saw reason to believe that she 
was original in any special degree , indeed, I always 
thought that she was far more subject to her husband s 
lead than either he or she imagined Probably she 
never had a thorough scientific equipment , though a 
capable worker, she was a complete specialist and had 
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neither the extent nor depth of knowledge the penetra 
tive faculty, required to give her entire grasp of her 
subject Ayrton himself, though a genius, was m no 
slight measure partial in his interests by heredity 
literary and artistic educated intensively in the 
classical school, a born actor and therefore a good 
lecturer and public speaker, impelled into science 
through contact with Sir William Ihomson he was a 
worker chiefly at its technical and commercial fringe 
rather than in its depths so he was not a good 
judje of his wifes scientific ability ills partner 
Perry was the solid member of the firm In fine my 
conclusion is that das emg Weibltche was in no way 
overcome in Mrs Ayrton nor could wc wish that 
a thing so mfimt ly precious should be she was 
a good woman despite of her being tinged with the 
scientific afflatus Hfnry J Armstrong 


Dr J F Stfad FRS 

Bv the death of l)r John 1 dwird Stead on October 
31 at the age of seventy two Great Britain his lost 
one of its most famous metallur 0 ists a man who 
pliyed 1 very honourable and a leading part in the 
dcvilopment of scientific metallur e y end is not un 
worthy to lie ranked with the greit nimes of John 
Ptr y lowtluin B 11 and Roberts Yusten 

Dr Stead wis bom m 1851 and was 1 voungcr 
brother of the Utt V\ 1 Stead Yfter the usual 
period sjient it school he was for i time m evening 
student at the Owens College Manchester m the early 
days at Quay Street From there he passed to a 
steel works in the Middlesbrough district where he 
served his apprenticeship on the practical side of 
iron ind steel smelting but he was only nineteen 
when he enter* d the laboratories 1 1 Pittinson a eon 
suiting chemist end met ellurgist m the district Later 
the two men entered into pirtnership under the title 
of Pattinson ai 1 Stead and he renamed identified 
with the firm for the remainder of his life u jjenod 
of about fifty two >ears in all lie became one of 
the best known analysts in the north of England 
and one con only t onjecture how manv large contrac ts 
wtre signtd on the basis of Stead s analyses 

An incident related to the writer some twenty years 
ago by Dr Stead will give some idea of how this man, 
with a very slight amount ot whut would be termed 
at ademu training rose to a position of greit p wer 
end trust not merely in the Cleveland district where 
he lived but also in the iron and steel industry of the 
whole country He found on one or asion in the 
early days of his association with Pattmson, that he 
had sent an incorrect analysis to one of the firms 
clients Without hesitation he wrote to explain that 
he had made a mistake and substituted the correct 
figures The client m question was exceedingly angry, 
not because he had received an incorrect analysis, 
but because Stead had admitted that he had made a 
mistake Apparently this is a serious matter where 
busmess is concerned Stead retorted If I was un 
willing to admit that I made mistakes, you would 
never know whether a result I sent you was correct 
or not ’ This was a new point of view, and the client 
was so much impressed by it that he sent all his 
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analyses to Stead in the future after having previously 
threatened to withdraw his custom 
It is not is an analyst however that Stead rose 
to fime He wis naturally of an inquiring mind 
eager to discover truth in any form that ht could 
ind in the course of forty six yevrs he published at 
least tightv papers before seventeen institutions in 
which he tovtred a ringe of subjects in the metallurgy 
of iron ind steel such as few if on) other men have 
vttempted If he could be said to have made one 
subject rather than another pcculurly Ins own it 
was the influence of phosphorus on iron ihis was 
perfectlv nitur cl for the Cleveland ores are phos 
phone and phosphorus at any rate in association 
with cirbcn is the worst enemy of steel It is not 
gtflerallv known that Stead played 1 very important 
part in the early days of the development of the 
Thomas Gilchrist basic Bessemer process for the 
dephosphoris itic n of phosphoric iron ores a proc ess 
whic h enabled Genu my to lx come the stcond largest 
produce r of steel in the world with all the c onsequcnces 
that luve followed One of the csscntid features of 
the process is the so called iftcrl low when the 
blowm„ l air through the converter is continued after 
the complete removal of carbcn Stead was the first 
to advance tht correct cxpl an ition of what takes 
place namclv that phosphorus is removed during 
this period hut not until then by iron oxide Ihomas 
and Gil hnst clnllenged this explanation and only 
accepted it m the following year when thev obtained 
letters patent tor the afterblow 
Stead was me of the first men in Great Britain to 
realise the impirtenee of Sorbvs investigations which 
led to the fiundition of 1 iftallographv as a science 
With true visnn he saw tint here w as a new expeu 
mental wt ijxm for investigating the piopcrties of til 
metals uid tile vs and the majority of lus investiga 
Uons have lain in this field Within the limits ol this 
article it is impossible to give any adequate idea of 
their s ope and \ cncty but this at all events may 
be said that Ins contributions to our knowledje of 
the ervstalhsation phenomena observed m iron and 
steel and the segregitory and migratory habits of 
solids in illoys were such that he ha tame one of the 
chitf authorities m the world on these subjects lie 
mide important contributions to the technique of 
microscopic metallography and his method of heat 
tinting spe linens by oxidition became an accepted 
method for the micro an ily sis of cast iron 
I iving as he did to the age of seventy two it would 
have been very surprising if honours had not come 
to Stead lie became a member of council of the 
Iron ind Steel Institute m 1895 a vice president m 
1910 and president in 1920 He received the Bessemer 
medal of the Institute in 1901 In 1910 he was 
president of Section B of the British Association at 
Sheffield lie also filled the office of president of the 
Cleveland Institution of Fngineers The majority of 
his papers were published before these two Institu 
tions He was given honor iry doctorates of the 
Universities of Manchester I eeds and Sheffield and 
lie had been for twenty years a fellow of the Royal 
Society 

No man revealed himself more characteristically 
in his papers than Stead He had a generous and 
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ardent mind and he pursued the search for truth 
with a single mindedness which was an inspiration 
to all who knew him The willingness to admit that 
he was wrong when he was wrong which is not so 
common a virtue as it should be and to which atten 
tion has already been directed made him an ideal 
opponent in scientific controversy Ch iractenstic 
ally enough he was pirticularly generous to young 
workers m the field of metallurgy imbuing them with 
something of his knowledge and enthusiasm and 
encouraging them by generous praise The writer 
recalls several such occasions in his own experience 
During the last eighteen months Stead had been 
forced to live m retirement and indeed had become 
a physical invalid but his mind remained clear and 
active up to the time of his death He leaves behind 
him the memory of a life splendidly lived whieh those 
who were privileged to know him will always cherish 
II C 11 C ARPFNTbR 

M Maurio Leblanc 

By the death of Maurice I eblinc on October 27 the 
world loses one of its greatest enginters He had 
striking originality In conjunction with M Hutin, 
ht invented the amortmeur or damping coil which when 
applied to alternators enables them to run steadily in 
parallel He also perfected the method of converting 
induction motors into generators by driving their rotors 
at speeds greater thin synchronism by prime movers 
He rm them in parallel the frequency of the supply 
dejiendmg only on a smill alternator in the supply 
circuit the function of which he compared with that 
of a chej d orchestre In recent vears he devised a 
remarkable system for high sjxcd electric traction 
The energy is communicated to the moving trim with 
out rubbmg cont lets by means of magnetic induction 
He proposed to utilise altemiting currents having 
frequencies of 20000 the currtnt being earned over 
the track by 1 series of tubular condensers adjusted to 
resonance llie currents in the locomotive circuits are 
converted to low frequency bv thermionic valves 
I hey then operate induction motors as in ordinary 
traction s> stems 

In the very difficult years 1912 1914 I eblinc filled 
the post of president of the International Electro 
technical Commission with universal icceptance His 
speech when resigning the office of president at the 
I ondon me cling in 1919 was a powerful plea for 
nations and individuals to give up working exclusively 
for selfish ends The lack of this m the past had led to 
the grtatest eitastrophe of all tune From hence 
forth only productive work will be deemed honour 
able lie was elected an honorary member of the 
Institution of Elcctneal Pngineers in 1915 His high 
ideals and smgleness of purpose made friends for him 
in every country of the world A R 

Wk regret to announce the following deaths 

Mr Thomas Pndgm Teale b RS the eminent 
surgeon and sanitarian on November 13 aged 
ninety two 

Dr Bona Sidis of the Sidis Psychotherapeutic 
Institute Portsmouth New Hampshire known for 
his work on the psychology of suggestion and mental 
dissociation on October 23 aged fifty six 
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Current Topics and Events 


The Western Galleries of the Science Museum 
South Kensington which for nearly half a century 
have contained the valuable Science Collections of 
the Museum were closed to the public on September 
17 These galleries have now been vacated and the 
constructional and other work (gun foundations rc 
decoration etc ) considered by the Government to 
be necessary to make the galleries fit to house the 
collections and staff of the Imperial War Museum 
(created a few years ago and now it the Crystal 
Palace) is already well in hand The Science Collec 
tions have been transferred to three unfinished 
galleries in the eastern block of the new Science 
Museum building (see Naiurl June -50 p 8ys) 
which were not vacated by the Post Office Savings 
Bank department until towards the end of September 
The total floor area available in these galleries is 
onlv about two thirds that in the Western Cilleries 
which were already much overcrow del but by using 
two of the new galleries as store rooms in which 
objects are packed scry closely together it his been 
possible to arrange objects in the third gallery un ler 
conditions which illowcd this gallery to be open 
to the public from November 11 Hcrt arc shown 
groups of objects selected from the sections illustrating 
astronomy surveying meteorology cl emistry optics 
sound and bot iny The remaining objects in these 
sections and all tho objects in the sections illustrating 
mathematics general physics photography kine 
matographv hi at geophysics geology gcogriphy 
and oceanography- forming altogether about eighty 
per cent of the bounce Collections — ire thus stored 
away and cmnot be placed on exhibition agun until 
further space becomes available The progress made 
during recent years with the fine new buildings of 
the National Science Museums of Germany ind 
Austria it Munich and Vienna respectively affords 
a signific int contrast to the ibovc 

Thl Council of the Trade Marks Patents and 
Designs I ederation 1 1 1 recently circulate l 1 
questionn ure in relation to trade marks p itents and 
designs prepared by the International Chamber of 
Commerce to a number of societies interested in these 
matters This questionnaire w is drawn up with the 
object of ascertaining the directions in wluch modihea 
tions and amendments were desirable from the 
British point of view in the International Convention 
for the Protection of Industnal Proptrty (Treaties 
Senes No 8 (1913) Cmd 6805 HMSO Price 
6 d net ) signed at Washington on June 1 iqn (State 
Papers vol 104 p 116) A meeting of the repre 
sentatives of some twenty of the societies consulted 
was held at Lever House Blackfnars on November 
*3 The questionnaire was discussed and it was 
recommended infer aha that (i) a clause should be 
inserted m the Convention abolishing revocation of 
patent rights either for non working or for abuse of 
monopoly but permitting each country at its dis 
cretion to grant compulsory licences in such cases 
(2)lprovi8ion should be made for establishing in all 
Convention countries a uniform period of duration for 
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patents and renewal fees should be pud at agreed 
intervals of time and be based on a sliding scale sys 
tem of progressively increasing payments (3) there 
should be uniform provisions governing the use of an 
invention on vessels s tiling under the flig of one of 
the States which has adhered to the Convention 
(4) there should be provision for registration m a 
public register kept by the competent admimstr ition 
of each country of all assignments an 1 licences affect 
ing the legal proprietorship of patent rights (5) steps 
should be taken to secure a greater degree of uni 
formity in the rogulitions at present in force in the 
various Conventi n countries with respect to the 
procedure to be followed on applications for the grant 
of letters p itent It was further agree 1 that it was 

neither desirable nor practicable to insist upon the 
institution in all Convention countries of a system of 
prehminiry search of patent applications but it 
was dcsirible that any party interested should have 
the right prior to the grant of iny patent to institute 
opposition procce lings based on all prior pul he itions 
or public users of the invention of which lie has 
knowledge 

Thi British Meteorological Office announces an 
raportnnt step towirds supplying ships with informa 
tion regarding tie existing weather around the 
British coasts and forecasts for the seas adjacent 
to the Brtish Isles On January 1 a new senes 
of broadcist wireless messages will be issued from 
the Air Ministry Station at 9 a m ind 8 pm daily 
Fach message will contain the actual observations 
of wind weather pressure barometne tendency ind 
visibility at ten stations on the British coasts token 
only two hours before the broadcast issue Ihe 
messages will also give a generil inference of weather 
conditions in 1 forecists for twelve hours for eleven 
sci iistncts at the end a further outlook will be 
given when possible The code ind full particulars 
m vy be found m the Board of In 1c notices to manners 
for Novemlier or in the Marine Obw er a monthly 
m iga/mc to be published by His M ijtsly Stationery 
Office from the beginning of 1924 

In an iddress delivered before the Scientific ind 
technical ( lrcle of the Institute f Joum ilists on 
November 20 Sir Richard Gregory the chairman 
discussed the relation of science to progre s In his 
opening remark® he recalled that Ruskin in his 

Crown of Wild Olive George Gi sing m his 

Private Papers of Henry Ryt croft and many 
other wnters had associated sc encc with agencies 
of death or denounced it as letrimental to social 
culture Ihis however is a narrow view and it is 
futile to rail against the progress of science or attempt 
to prevent it We are now on the threshold of 
developments by which forces may be unloosed and 
powers acquired far beyond those hitherto known to 
man Science is no more responsible for the horrors 
of the War than for soul destroying industrial con 
di tions Scientific discoveries may be used for the 
benefit of mankind or be applied to base uses Thus 
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chlorine the first poison gas used in the War had for 
more than a hundred years previously been used as 
a bleaching agent Nitre though a constituent of 
explosives has been used in fertilisers with such 
success that the average yield of wheat per lcrc in 
England is now 30 bushels instead of ->o bushels as 
in the seventeenth ccnturj The \ast development 
in the production and export of cotton piece goods 
is due to science and invention Chin 1 has vast 
stores of anthricite coal ind other minerals but 
because of the lack of scientific knowledge and ability 
to exploit these resources most of the people of that 
country liv e in comparative poverty It is impossible 
to foresee the applications of discoveries Miner ils 
which a few ye irs ago were scientific curiosities rare 
gases like nton argon and helium have now uses 
unsuspected by the discoverers It is our duty to 
sec th it the powers whu h sen nee gives to the human 
race shoull be used for noblt and spmtnil purposes 
so tl it they mav be a blessing to mankind instead 
of a curst 

Phi next Congress of the Roval Sanitary Institute 
will be held it I lverpool on July 14 19 1924 by 
in\ itati m of the I ord M ly or an t ( ity Council 

Sir Art hi k Hri H will deliver the Thomas Vuarv 
lecture of the Roy il College of burgeons of England 
in the theatre of the ( liege in I tncoln s Inn Fields 
on In lav December 7 it 5 o clock The subject of 
the lecture util l< Tl 1 Life and limes of William 
Clift I irst Conserv itor 

At the Novcml er meeting of the Rc val Statistical 
Soc ety the i ranees \\ ood Memorial prize v due 30/ 
which is ofterc 1 1 lenni illy for the best investigation 
of any problem dealing with the economic or social 
conditions of the u ige earning classes was awardel 
to Miss h ] M lliynes of Oxforl for in ess ly on 
human power in the Fnglish pottery in lustry 

Thf Liverpool l sy etiological Society has liecn in 
uigur ited under the presidency of Prof Alexanler 
Mair of the Univeisity of I iverpool supported by 
Dr Iietts Japlin as vice president anl in influential 
committee I he Society intends to pursue the 
systematic mvestigition of the recent developments 
of the science T urther information can be obtained 
from the secretary of the Society the University 
I iverpool 

A junior assistant is required bv the Royal Air 
craft I stablishmeut South I arntiorough Hants for 
lerodynamie rcseirch in wind tunnels Candidates 
for the post must possess a goo I knowledge of physics 
md appliel mithcmatics and an honours degree m 
naturil science or engineering Applications marked 
Ref A 23 should be sent to the Superintendent of 
the R iyal Aircr ift 1 stablishmcnt 

Appucaiions are invited by the Queensland 
Government for the position of Director of the 
Laboratory of Microbiology and Pathology of the 
Department of Public He ilth Brisbane Candidates 
must hold a diploma in public health and have 
had recent spcciil laboratory experience m micro 
biology The Agent General for Queensland 409 
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Strand W C 2 will supply further information re- 
specting the post The latest date for the receipt of 
applications is December 17 

An Inspector is required by the Ministry of Agn 
culture and fisheries m connexion with agricultural 
and horticultural education and research Candi 
dates must have taken a University or Agricultural 
College course in science or agriculture and have had 
special training m the science and practice of poultry 
and small livestock keeping — including goats and 
rabbits horns of application etc may bo bad 
from the Secretary of the Ministry 10 Whitehall 
Place S W 1 They must lie returned hy at latest 
December 8 

Tiil Committee of the Christie Hospital Man- 
chester is offering a pme of 300! for cancer research 
The aim is to stimulate isolated work particularly that 
already m prognss apart from the research schemes 
of cancer research institutions for the Committee 
thinks that notable increase in the knowledge of 
c uicer im> come from m individual worker as well 
as from a team of men investigating the subject 
systematical!} At the same time the Committee 
intends to keep up its own research work at the 
Lmversit} of Manchester Since advances may be 
expected from silences allied to medicine the con 
ditions att ichcd to the pn/< are very wi U Can 
dilitcs must be qualilu 1 in medicine ~>r in science 
cogn itc to medicine and must pro luce evidence of 
origin U rcseirch on cancer done or projectcl All 
documents must be submitted m Tnglish but 
nationality is no con htion c f the awar I Applications 
must reach the cluirman of the Medic il Bnrd 
Christie Hospitil Manchester not later th in Decern 
her 31 1924 

In June the Cana h in explorer Dr V Stofansson 
directed the ittention of tho Textile Department of 
the University of 1 ccds to the wool of the Ovibos 
(musk ox) which is capable of being bred in large 
numbers in the arctic zone of C inida and might be a 
considerable isscl tl the Dominion The wool of a 
nitural brown colour is hidden by m overgrowth of 
long h ur which is troublesome in manutacturc Ihe 
first specimen woven 111 the Department was brought 
to the notice of the King at the time of the meeting of 
the Imperial Conference m October Samples have 
been d>ed successfully and further experiments are 
in progress to ehmmite the long burs Ihe Cloth 
workers Company of London to whom the Univer 
sity is so grevtly indebted in many ways and par 
ticularly for the building equipment and endowment 
of the Textile Industries and Dyeing Deportments, 
is showing a keen interest in these important experi- 
ments 

Thu winter scientific reunion of tho Natural History 
Museum Staff Association was held m the Board 
Room of the Museum on November 14 and attracted 
a large attendance of the stiff and other workers in 
natural history Many varied and interesting speci- 
mens were exhibited among which may be mentioned 
Fossil Arachmda from the Rhyme Chert Old Red 
Sandstone Aberdeenshire (the oldest recorded insta nce 
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of Arachmda) examples of sex dimorphism in cuttle 
fish the second and third cervical vertebra of a 
Sibbald s rorqual (revealing the exceptional size of the 
original whale) cast of the skull of Baluchitherutm 
Grang n from the Miocene Central Mongolia ex 
amples illustrating the germination of the coco nut 
selection of minerals collected by Mr h N Ashcroft 
from Cavradi and Sedrun Switzerland example of 
a fish Gigantura chum which had swallowed another 
Chauliodus double its length a senes of reproduc 
tions of remarkable photographs of African big game 
The Cambridge and Paul Instrument Company de 
monstrated microtomes manufacture 1 by that firm 
Dr S Judd Lewis has been awirded the gold 
research medal of the Worshipful Comp my of Dyers 
on the recommendation of the Society of Dyers and 
Colourists for his work on the quantitative detcrmin i 
tion of the fluorescent power of vanous forms of 
cellulose and its denvatives published in the Journal 
of the Society It has been shown that the form an 1 
dimensions of the fluorescence curve having i its 
coordinites the wavelength an 1 fluort scent power 
per cent relative to a standard paper are rel ited to 
the chemical constitution of the substance The 
curves for pure cellulose hydro ellulose oxycellulose 
cellulose acetate etc as well as those for vanous 
sugars are all charactenstic with peculiarities in 
common for those substances of similar structure 
Ihe physical condition of the material has very little 


effect on the results It is anticipated that this new 
method which is conducted photographically will 
prove useful in throw mg light on the constitution of 
opajue solid substinces in much the sime wav as 
absorption spectroscopy is applie 1 to the investigation 
of tr insp irent fluids 

Mr T t dwakds 83 High Street Mirylebone has 
just /ircul ited Catalog ic No 452 of nearly 1400 
liooks of voyages travels explontion and sport 
Among the works listed arc the first edition of 
Hakluyt s Navigations etc a completo set of the 
second senes to 192’ of the Hakluyt Society 
Publications and a set of the Journal and Proceel 
ings oi the Koval Ceographicd Society to 1919 The 
same biikselltr has also sent us a selected list of 
bo >ks engrav ings an 1 m ips relating to West Africa 

Amvc the new innouncements of Messrs Mac 
millan in 1 Co T td t > which attc ntion has not hitherto 
been lirectcd in Nati rl arc the following The Auto 
biography of Sir Archibald C eikie A Glimpse of the 
Natives of ( entr il Australia by Dr G Home and G 
Alston which will deal with the country the habits 
customs in 1 beliefs of the Wonkonguni an 1 their 
neighbours (much of the information has been 
collected it first hai d from the natives) and the 
coilcctcl works 01 hconomics of lro( F Y Fdge 
worth in 3 vols with introductions to the vanous 
sections by the author 


Our Astronomical Column. 


Runmuihs Cckmarv Onjhcr After consi hr 
able delay owing to its faintness a thir 1 photographic 
observation of this object was obtained by C raff tml 
Baade at Bergedorf Stracke has deduce 1 the 
following elliptical tlemuits 

T 19.3 Nov 28 9 GMT 
« 182*58 19' 

II 22Q 17 IO 

t 16 l8 4 
* 04701 
log q 01621 
Penod 4 537 years 

The Bergedorf plate showed no nebulosity so the 
object may be a minor planet of the typo of Aethr 1 
Its perihelion is well within the orbit of Mars Its 
position at midnight on Dec 3 is K A 1 47 5 
N Decl 6° 27 daily motion +155” S 18 
TBi Iotai Soiar hcLirsL or Sr.pTFMnrR 10 
Popular Astronomy for October contains a pli itogr iph 
of the corona taken at Iompcc ( ilifortna by Mr 
Worthington The scale is too small to show much 
detail but the outline conforms to the type of sunspot 
minimum 

The Sproul Observatory at Duiengo Mexico the 
Steward Obscrv iforv expedition on the Gulf of 
California and the Mexican and German expeditions 
at Yerbam/ Berrcnd > and Pasage (all in Me \i o) 
all enjoyed good conditions and were able to cairy 
out their programmes Most of the other pirties 
were partly or wholly clouded out 

Mr Morgen Brooks ascended a mountain m 
Catalina Island and obtained some very interesting 
views of the passige of the shadow on the clouds 
He makes the usual remaik that light seemed to 
increase more rapidly than it diminished Ihis is 
probably subjective one a eves becoming more 
sensitive during the darkness He saw no shadow 
bands 
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A Ri-markaucf VIcrroRic Procfssicv A swarin 
of light meteors w is seen n 1 ebruary 9 191 3 to 
pass over C inada the l nited States ind the Atl in tic 
the length of the tra k being several thousinls of 
miles Inf W If I it kt ring has made 1 study of 
then notion in P pular Astr nom\ proving that 
their orbit before cnceuntenng the earth cinnot 
hue been of 1 cometary character but must ha\e 
been an ellipse not very different trom the orbit of 
the earth itself to permit the relative velocity to 
be se small lhis woul 1 ttnd to suppoit the view 
if the lite Sir Rehert Pall thit the slow noving 
fireballs were piobably ejeetcl fr in tcnestnal 
volcanoes in the distuit pist Thin vcliuty on 
emcigtng from 1 roxumty to the earth woul 1 not be 
very different mm the earths velocity and their 
subsequent orbits would be close to that of the 
earth 

I lof Pickering notes til it it is quite hkeh that 
( nth the ai 1 ct tin mo n) so m of these b » lies may 
hive been caj>tuicd as sitilhtcs of the earth and 
revolve aroun 1 it above the itmospherc When 
thev enter the litter they iltimatcly 1 scend to the 
ground 

A PROjrciLn I ri nch Obsi rvatorv -La Wature 
of November 3 states that M Dina an engineer 
is endowing an import int new observatory at 
( ruseilles in Haute Savoie He has recently hs 
cussed the plans with Gcneril lemi and MM H 
Deslandrcs md A Danjon It is expeettd that a 
large reflector will be inclu led in the equipment 
which will probably be devoted mainly to researches 
in astrophysics Meteorology w 11 also occupy an 
important place in the work o the observatory 
It may be presumed that the quality of seeing has 
been already studied at the proposed site as this » 
of such vital unportancc m the case of large aperture 
instruments 
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Research Items 


Kin DriR irom ihl Hoioirnlss PrAr lwo 
discoveries of the remains of red detr in the peat of 
Holdcrness arc record ( l b\ Mr T Sheppard in the 
November issue of the Vaturahst The first was 
found tn lieds exposed on the shore near Skipsea 
bast Yorks The cntiic skeleton with the exception 
of a few sm ill bones was recovered and is now exhibited 
in the Municipil Museum at Hull Ihe antlers 
measure 2 ft j 111 and 2 ft 2} in one having seven 
and the other six (mints 7 he si con 1 discover} was 
mode in the peat on the shore at W ithemsea at very 
low water (luring the spring tides Consequently 
little time was wadalle for cxi iv ition and only the 
antlers were secured The right intler measured 
33m in length and 9 in in diameter at the skull The 
left intler w is unfortun itelj broken in the course of 
excavation and onl} a part recovered 

Gro< RMHiiAi Work in I vpi — 1 he Ministry of 
Public Works hgypt jutlishes the report on the 
work of the Phys 1 il Dep irtment for the year 1 n hng 
M rcli (t 1 jjy In the H\ lrolcgical Service rainfall 
obstrv itions wen received from 281 stitions m 1 gjpt 
and surrounding Ian Is an increase of ten ccmpucl 
with the 1 revious scar Ihe Nile basin is fairly well 
supplied with statu ns exc pt \bvssmn where there 
ire mlv six Rncr discharge measurements were 
taken on ill the main branch s of the Nile A dis 
charge station at Nimuh on tht bor lers of the Sudan 
in 1 f gan la will giv e a me isure of the imount of 
water t\ ulible for storige in I akt Albert which is 
essenti d in any project for controlling tin w iters of 
that lake Among numerous other researches it may 
be noted that experiments wire m tde with hydrogen 
drift b illo ns carrying 1 m ignesiutn flash mixture in 
order to connect by the help of a camera thel uropean 
and African tnangul itions by wiy of Crete The 
Meteorological Service now receives observations 
from twenty feur stations m bgvpt and twenty nine 
in the Sudan A station m the Smai peninsula at 
Bir \bu F if foun led two y e irs ago by a commercial 
company was closed 

Tiora of mi- Tibltan Marshes — The ecologist 
will find an interesting description of a little known 
region in Mr 1 Kingdon W ird s account of the flora 
of the Til etan marshes in the Journal of the Royal 
Horticultural Socittv volume 48 parts 2 ind 3 
issued September 1023 Hi describes the glacutcd 
limestone plateau east of the Yangtze a country of 
wide Alpine valleys and numerous small lakes with 
frequent lofty escarpments overlooking the risers 
running from north to south I his country appears 
to be magmhccntly nch in lierbiceous alpines which 
are unaffectc 1 by the seasonal droughts occurring 
in their non growing season while these conditions 
prevent the vigorous development of woody plants 
As opp >se 1 to tht country to its west it is a 1 end of 
primulas rather than of rbodo lendrons Mr W ird s 
account of the v cgetation is none the less interesting 
because it is written with a special reference to the 
pi infs winch art f horticultural interest when 
transferre 1 to the unateur s g irdm Many students 
of rock gardens will be interested by his pertinent 
remarks based upon the study of the rock flora in 
Nature as to the pi ices where certain plants should 
appear in the girdin Thus ho suggests that plants 
with translucent flowirs suih as a species of Onosma 
are intended to grow on a lc vel with the eye so that 
the light reaches the ol server through the petals of 
the flower while others like some of the dwarf 
Campanulas are intended to hang downwards from 
the crovices in the cliff 
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Lignite in Nigeria — The Bulletin of the Imperial 
Institute volume 21 No 2 1923 contains an 1m 
portant article upon the lignite deposits of Nigeria 
which are to be found on both banks of the Niger and 
seem likely to afford a practicable fuel of special 
v alue for boats navig iting the Niger The geological 
relations of the lignite deposits in the Southern 
Provinces of Nigeria are discussed and the distribution 
of the bids indicated so far as it is known Analyses 
of the chemical composition of samples from various 
seams arc presented and trials reported of the 
suitability of the lignite for manufacture into 
briquettes A large scale trial of the Nigeria lignite 
was made by making up a considerable amount of 
the material into briquettes through the co operation 
of a factory in Saxony these bricks were then used 
in locomotives on the railways in both the northern and 
southern provinces of Nigeria with results that suggest 
that they will provide quite 1 satisfactory fuel In 
view of the cost of imported coal in British West Africa 
the subject would seem to be of considerable economic 
impc rtancc 

NlVV OlIGOCLNf loOTHI D ClTAU AN FROM SOUTH 

Carolina Mr R Kellogg figures and describes 
(Smithsom 111 Miscellaneous Collections vol lxxvi 
No 7) impparcntlv new toothc 1 Cctaci an from beds 
probably of Oligoceni age in Btrkele> Cjuntv South 
t arolina llu fossil consists of a skull 571 mm 
( T4J m ) m length In some respects it resembles 
Agorophius and Arcl eolilpliis but is considered to 
represent 1 new genus an 1 species ind has been 
named Xen rophu Ioann 

IiAtiAx 1 arthqi akts in i )ii — Tor the first time 
since the W it the Centr il Olfice of Meteorology and 
C eodjnamics at Komi has issued its Notices of 
Earthquakes observe 1 in Italy The present volume 
of nearly Ooo pages deals with the earthquakes of the 
year 1 jii and forms m appendix to vol xvm (1914) 
of the Bollcttini of the It than bcismological Society- 
One advantage of late publication is that the results 
obtained at foreign observatories can be incorporated 
The totil number of earthquakes recorded in 19x1 is 
about 800 of which one fifth were of external origin 
Of the latter one m every three is described as a 

distant earthquake the position of its origin being 
apparently undetermined 

1 HI C HE1ROPTLRYGU M in Amphibia — Cope s genus 
Eryops an early Labyrinthodont from the Permian 
of Icxas and New Mexico has been much discussed 
but new light is now shed on it by a paper on its 
carpus by W h Gregory R W Miner and G K 
Noble (Bull Amer Museum of Nat Hist vol 48 
p 270 Oct 17 1923) The authors point to the 
primitive characters revealed by their r< search and 
come to the far reaching conclusion that while all 
known fossil and existing amphibia have four digits 
in the m mus the most primitive forms had a 
prepollex fiv e digits and a postminimus in the hand 
ind similar features following a prehallux in the foot 
The rhciropterygium w is thus at least seven rayed 
with a tendency to reduction in the two marginal rays 
It is pertinent to the recent discussion in Naturl as 
to the spelling of names derived from Greek that 

cheiropterygium m this paper is not only docked 
of its first 1 but when broken at the end of a 
line has the hyphen placed between the p and 
the t 

Corai rei ssandCoastalPlatforms — The papers 
on coral reefs recently read by W M Davis before the 
National Academy of Sciences Washington D C and 
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referred to in Nature (vol 112 p 460), have now been 
printed in the Proceedings of the Academy vol 9 
292 and 296 Ihe first denis with the margin'll 
ts of coral seas and it is pointed out that platforms 
of low level abrasion are not known m association with 
the islands in the cooler zones of the Pacific region 
while their depth below sea level is not so uniform 
where thev do occur as to satisfy Daly s theory of 

S 'acial control If we accept glacial control ns 
avis is quite willing to do the evidence for sub 
sidences of various degrees of migmtude ns put 
forward by Darwin remains unimpaired I he 
second piper deals with the argument based on the 
uniformity of depth of the lagoons within ad]ncent 
atolls ind the luthor urges that level floors nrise 
through infilling with detritus which is sprend out 
evenl> by tlu wnsh of mime w iter 

Plams Ob 1H1 Miudil Gin Rin Sanusionf — 

K Ridston and W H Ling (Trans It Sot I din 
vol 53 pt 2 p 109 1 J23) hut investigated ind 
complctd) described the limuns of Pah pitv* 
Miluri MeN ib a plant origin ill) lound by Hugh 
Miller m lieds contuning t rt tin* i cipirn* near 
Cromarty The luthors confirm McNnb sobscrv ition J 
of bordtrtd pits in the truhtidcs but thty nrt 
unablt to dccidt m the dstnee it in) tudi nee is 
to the fruc tilication nhcthtr tlu genus should lx 
referred to the gymnosperms or to thi ptcrulophv t v 
In either case it is prob ibly a distinctly irchaic type 
Tlic saint luthors (W/rf p 40s) disci ibe ind figuic m 
a photographic phtc in ixtrcmcl) bciutiful speci 
men of a plint with numerous stems spreading radi 
ally from 1 basil legion This was collected by 
G rdward ml dcscnbeil byhin in 18S8 fiilward 
placed it with his other specimens from Scotlmd 
in the Mmchcster Museum Its locality is the Hill 
of Fonts Mils Caithness and it is of Mi l He Old Red 
Sandstone age Sporangi 1 set on short stalks oct ur 
but G Hitklmg when on the start of the Unn ersity of 
Manchtstcr examined thev fci spores in vtm I he 
authors now give a n imt to the pi int Hxcklingia 
Edwardi in 1 seek its affinities in forms from the 
famous Kh) me cherts It ma) he found indeed th it 
Hicklingi 1 extends our knowledge of the Khymace* 

Dahy and SrAsoNAi Varimions 01 Too —The 
Meteorologicil Office of the Air Ministry his rt< cntly 
issued 1 Profession il Note sol 111 No 33 by Mr t 
Lntwisfle on tlu above subject Obscrvitions of 
fog from Apul 1920 to Mireh 1922 a period of 2 
years were grouped for each month at Croydon 
Lympne Gran well and Dungeness for all hours of 
the dav for which observations were made A 
temporary increase in fog is shown in the eirly 
morning a maximum being reached between one and 
two hours after sunrise The summer mixunum 
occurs about three hours eirlicr than the winter 
maximum London smoke naturally somewh it illects 
the general visibility at Croydon being influence 1 by 
the hreetton of the wind Increase of fog in the 
early morning is said to be due probably to eddy 
motion mixing the layers of ur near the surface 
There is generally less fog during the iftemoon 
between middiy and 6 pm than at anv othtr time 
during daylight I or civil aviation it is considered 
desirable to amngc early morning services liefore 
the maximum fog intensity is retched while for 
ordinary services the middle of the day is the best 
time In the winter season the laiger proportion of 
slight fogs at Croydon are doubtless due to town 
influence The thick fogs at Lympne are due chiefly 
to low cloud caused m unly by winds between south 
to south west so that the high ground of tho North 
and South Downs is enveloped The small amount 
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of fog in winter at Dungeness seems to suggest that 
the best position for an aerodrome m winter is on 
the coast near sea level In the summer months 
tluck fog is frequent at Lympne and Dungeness at 
Dungeness it is chiefly sei fog caused bv the relatively 
w irm air from off the land p issing over the cooler sea 

Tormaiion 01 O/om in r LAwrs — Pnf Manchot, 
of Munuh lommumcitfd to the autumn congress 
of German Chemists at Jma 1 paper on the formation 
of o zone 111 flames P11 ts of the llamt which have a 
tempi raturc of 750° C only cont un ozone as can 
lx proved by the silver reaction The formation 
ot ozone docs ne t d pend on the n iturt of the com- 
bustible gis o/om being formid with hydrogen 
eailxm mono'td inctl me icilyUnc cyanogen etc 
\ flame of oxygi n and hydrogen g is of 131x1 iyoo° C 
Ci ntains lb nit o 1 p r cent of o/one one of aiety U ne 
and oxygen of 2100“ C lbout 1 per cent lht 
I ittu blacl < ns silvi r as if it were eovi reel with soot 
Ihe tl< rm il formation of ozone in 1 ilso the forma 
turn fiom h> Irogen pel ixide ire 11 it possible since 
12 me is tlv> formed within a flame of perfectly dry 
earl 11 mmovilc It is piobablc that the o/one is 
t irmed h> the t< ti nit electrons 

S I AND \RDTS1NI Pir/O 1 I fcCI RIt Vpiakaics -The 
extensive use of the pie/o electric properties of 
crvstds in tin ine isurcment of transient pressures 
such is tliov due to an explosion mikes it necessary 
to lnqiiiic uito the validity of tic method usid to 
stuuludise the ipparatus It has generally been 
1 onsi fired surtn ici t to apply a sti idy known pressure 
to the cry stil ind to note the effect In a short paper 
in the November issue of the Phil sophxtal Wagvuxne 
Dr D A hevs of the McGill l niversitv Montreal 
points out thit is the standardisation experiment is 
in isothermal ind the ordinary use an adi xbatic one 
there ma> be a difference m the piezo electric constant 
of the irvstil in tht two cases He examines this 
possibility in the case of tourmaline and comes lr the 
conclusion th it for th it crystal the difference between 
the isothermal ind idiibatic constants is only J per 
cent • 

Ciiancis in Crvsiaiiini Structure dut ro 
i fmpi rati hi Describing 1 simple arrangement for 
showing the alter ition m the ippearance under the 
microscope of 1 polished etched metal plate when 
heated Herr H Vogel in the 7 utschnft fur I lektro 
chrmte July 1 1923 makes the following assumption 
as to the behiviour of the crystallites of which the 
metil is built up If two crystallites touch one 
another the ili*<t ince between the atoms in the 
bound uy plinc of one of them wfll in general be 
greitcr tlian in that of the other uid the forces 
holding the atoms in these respective planes will be 
different When the metal is heated the first 1 r\ stal 
will grow at the expense of the other and as this 
takes place throughout the metal the average size 
of tho crystallites increases It is possible for a 
crystallite to grow on one side md be onsumed by 
another crystilhto on another so that the relation 
between the initial and the final structure may be 
complicated The distance between atoms in the 
octohedron pi me is gre tier than in the cube surfaces 
of the lattice and it is still greater in the rhombic 
dodecahedron surfaces thus when two crystals A 
and C touch with surfaces of the first and third kind 
crystal 4 grows while when A and B touch with 
surfaces of the first and second kind crystal B grows 
and A is consumed 

Chi-mical An at ysis by X rays — In a paper read 
before the Deutschcn Uunsen Gesellschaft Dr D 
Coster shows that the relations between the X ray 
1 spectra of the different elements arc so simple that in 
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some respects tin y ire more useful for purposes of 
ehen jeal analysis than ordinary luminous spectra 
(/etUchr (t fur 1 1 ktr chemu. Aug 1 1 123) An 

important ulv intage is the fict that the X ray 
spectrum of in elunent is quiti indi pendent of tho 
niturc f the compound cont lining it which is 
examined Tt is 1 isy to letift the presence of in 
eh it ent when nlv 1 per cent is present m 1 mixture 
of win 1 n it mor than 1 mg s a\ ill ible ( ertain 
priiiutnns ire nciessirv m exumning the X riy 
spcctn dthough tin number of lines for each 
element is compantiveh lin ited recent observ itions 
hast shown the existence of 1 nuinbci of weaker 
lines m id litu n to this with tin high v oltages now 
generilly lsel not onl\ th spectrum of the first 
orler 1 11 1 ils those of higher or It rs appear Slight 
imp intics m the material of the antic ilhodc an l in 
the substance undt r examin \tion ilso give their lines 
so thit thire ire often vm us pis lbihties to lie 
eonsi It red before 1 given line cm be rxplaine I Not 
onhthew iv length tut list thetypiral ippeirinte f 
the suspected lines must be considere 1 is well is their 
lcl iti\c intensity By me isunng photometrically the 
intensity if the spcctnl lines it is possible in some 
1 ises to ol t un a quantit itive estimali >f the imount 
of in element pre sent in a mixture I he mtthod w is 
u el by Hcusy an 1 the autli >r m determining the 
amount of hifnnim 111 zirconium mineriK ind in in 
vi stigiting the chemical properties of the new clement 

Mvcxltk Kkokds oi thi Briiish isi fs — The 
British Meti orologi il an 1 Magnetic Ytir Book for 
i> t pulhshed by the Meteor ilcgical Office gives 
p irticul irs of the diurnal v iri ttion of the principal 
m« teorologieal elements at the Abcrlten hskdile 
muir Vilencn and hew Observatories with rimfall 
an 1 sunshine diti at halmouth lhe major portion 
of the volume hiwevtr is lcvotcd to terrestn il 
m ignctisin especially at I sk 1 ilcmutr Two piges 
ait devoted to the diurnal vitiation of thcpotcntul 
gndient of atmospheric electricity I lie results for 
Xcw ire 1 ised on ro selected days a month free from 
negative potential l or 1 sk l ilcmuir there are two 
sets of data the first derived like the Kcw lata from 
days free from negative potential the second from 
days when neg itive potential oeeurre 1 althcugh they 
wero c ompar itivel-y quiet T iking the first class of 
days the mean value of potenti il gr a hent itbskdale 
muir for summer (May to August) is prvetieilly 
identic il with that it Kew In the other seasons the 
Kew v alue is the gre iter the < xeess l eing 9 per cent 
for the equinoctial and 45 for the winter season The 
difference is thus greatest in the months when fog — 
1 recognise 1 source of high potenti il — is most prev alent 
in the Thames v illev In addition to the regular 
tables of hourly vilues ind diurn il inequalities of 
terrestrial magnetism thire is 1 discussion bv Dr 
Crichton Mitchell of different measures of daily 
magnetic activity at Eskdalen uir All his critena 
mike 1 (jo 1 quieter year than 1 jig ind the same 
conclusion is dnwn from tho Kew d ita There was 
luwcver an exception illy violent magnetic storm on 
Mireh 22 23 1920 luring which the range of dechna 
tion it Ki w exceeded 2 According to the table on 
p 47 the fall of westerly declination from 1 >19 to 
1920 was ) ) it Kew >3 at Valencia and 7 o at 
Lskd ilcmuir Inclin ition appeired to be prictically 
stationary while horizon t il force showed a slight 
f ill 77 at I sk lalcmuir 67 at Kew and 27 at Valencia 

Photographic Bi achtninc and Coloi red I ight 

The second number (August) of tho Bulletin of 
the Xiryu Technical College Japan consists of a 
lengthy and copiously illustrated paper by 1 adaroku 
Otashiro on The Relation between the Photographic 
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Blackening ind the Wavelength of Light The 
author aims at expressing the blackening as a function 
of w ive length Tor this purpose different portions 
of a plate were expose l to different monochromatic 
lights of equal intensity and in other coses the 
wave length vv is kept constant and the intensity 
varied Or Unary orthoclirom itic panchromatic and 
erdmarv plates dye l (bathed) with solutions of 
crythrosin cyanm and pinacvanol were employed 
lhe luthor theoretic illy determines from the photo 
electric viewpoint the actual relation between the 
blot kemng ind the wav e length of the incident light 
intensity being eonslint and experimentally con 
firms it I he general form of the function is auite 
independent of the kin Is of plates the strength of 
sensitising solutions the tune of bathing pi ites m a 
sensitising solution the time of w ishing after bathing 
the dcvclvpers and the temper iture durin D the time 
of dtvelopmc nt Tin cciu ition mclu les a s jlarisa 
tion fact >r an 1 it is shown that there ari two 
maxima an 1 one minimum effect of blaekcmi g on the 
c ntinuous exp sure to the most effective light 
in 1 the lust maximum correspon Is to the en l of the 
pcnol of overexposure define 1 bv Hurter and 
Dnfheld He shows th it there is a definite relation 
between the 1 1 tokening an 1 tho strength of my dye 
solution lhe luthor comes to ether interesting 
conclusions « specially with regar 1 to multiple ex 
pisurcs anl e includes tint the change when a 
pi ite has l ten acte l on by white light shoul I be 
essentially the same as that when the pi ite 1 is been 
1 xposc 1 to the most effective monochroin itie rays 
of light 

Anat y sis of Coal- lhe I uel Research Board of 
the Department of 'sclent the anl Industrial Rcseirch 
has issued through H M Stationery Ofliee (1 0/ net) 
Pamphlet No . on the Physic il an 1 Chemical Survey 
of the Nation il Co il Resources consisting of an 
interim report on Methods of Analysis of Coal 
The Board has always ha 1 in vitw the physical and 
chcmic il survey of coal seams in the different mining 
are is — a task of great magnitude — ind the policy 
pursued has been to encourage the formation of local 
committees of persons interested in the different coal 
fields to which the execution of the survey coul 1 be 
delegated lhe results of such a survey would be 
greatly depreciated in value unless unity of inalytical 
procedure were ensured and iccorilingly the Board 
asked a committee on sainpling and analysis of coal 
presi led over by Prof I Gny to tabulate 1 scheme 
of coal an ilysis which could be uniformly adoptc 1 in 
the survey rhis pamphlet records their efforts 
The importance is even wider for most commercial 
coil testing is confined to the proximate analysis — 
essentially empirical and demanding uniformity of 
practice if discrep int an ilyses ind commercial friction 
ire to be avoule 1 There is no doubt as to the value 
of the report in this hrcction Although nothing of 
the kin 1 has been done previously in Gri it Britain 
the field has already been tilled by American fuel 
chemists so well that in many casts the committee 
has been iblo to adopt their specification without 
serious modification This applies partuularly to 
the proximate analysis and it is likely for th it re ison 
thit many will find no difficulty in adopting the 
committee s recommen lation bcveral special and 
less common methods of co il assay md an Uysis are 
included which will add to the usefulness of the 
pamphlet A statement of the permissible analytical 
error is sometimes given ana forms a welcome 
inclusion In suggesting a form of report the com 
mittee employs a precision of stating results not quite 
consistent with its own tolerances The important 
question of sampling is reserved to a second report 



December i, 1923] 


NATURE 


8oq 


School Geography 1 


AMONG the valuable reports presented l>v com 
zx mittees of the British Association at the recent 
meeting at Liverpool wis one on the teaching of 
geography 1 he committee included representatives 
of the two Sections of Geography ind Lducitional 
Science uid was appointed to formulate suggestions 
lor a svllabus for the teaching of geography both to 
matriculation standard and in ad\ meed courses to 
report upon the present position of the geographic il 
tr lining of teachers and to make ree ommend itions 
thereon find to report upon the practic il working of 
Regulations issued by the Board of b lucation itfect 
mg the position of geography m training colleges and 
secondary schools 

That such a task was pressing ill who have the 
interests of secondary education at heart will rcadili 
idmit and it was well that such an independent Im ly 
as a committee of the British Association should have 
undertaken it for the report shows th it the matter 
demanded urgent consideration uid ccnsilercd 
julgment I he committee consulted with heads of 
schools teachers of geography examin ition biarls 
and universities in 1 the report is full of su 0 gi stions 
expressed with inarkc 1 clarity md cogency 

1 litre cinbcnc doubt that a rec » struction of the 
method and contc nt of geography teaching along the 
lines c f this report is a matter of urgen v 1 he worl 1 
of to d i> is fund imentally diflerent from tic world 
of twenty years ago — or indeed of ten years ig> 
Life is much more compile itcl n t only is mail 
more depen lent for his sou d well being on the 
activities of i vastly wider worl 1 but his immediate 
social environment is a complex that rc pares for its 
comprehension a degree of reasoning power an 1 
scientific knowledge that the school curriculum of a 
few deca les hick failed to give fhe study of 
classic il liter iturc miy give one a leep insight mto 
the life and thought of intellectual giants of the past 
but the most pressing ntt 1 of no lem t lucaticn is i 
curriculum that will bring 1 efore the pupil vividly 
and in logical order the controlling tutors tint uc 
shaping and giving colour to the social wcrli in 
which he 1 is to live and enable him to unierstan 1 
his environment adjust himself to it and adjust it 
to himself Geography as ordin ml) un lerstood 
says the Report v deals with the world of today 
it occupies a special positiou in the study of human 
conditions it present obtaining m the vinous pirts 
of the earth and the tendency of the changes t iking 
place therein Geography therefore must take i 
prominent position in any modern scheme of humane 
studies Iluxley spoke and wrote strenuously for i 
curriculum more fitted to help a citizen througli the 
increasingly complicated life that he had to lcid 
(it was the age of scientific discoveries) and his 
arguments hoi I with increase 1 forw to d ly 

One charge that has been laid it the loor if modem 
education is that the teaching of science history etc 
is form U rather than human that tin course main 
tam steady paths parallel to cicli other without 
converging at any point What is wanted is i 
core subject which draws on the others for its 
facts co ordinates them and thus by correlation 
gives each a fuller ind richer meaning I his report 
shows how geography can be made to function as 
this core subject Mackinder and Hcrbcrtson at 
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Oxford Lyde and Chisholm in London demonstrated 
this new conception of geography twenty years ago 
and the rapid strides made in recent years in the 
methods of geography tc u hing m secondary schools 
are due to the efforts of the young teachers whom 
they pnm inly inspired 

At the present time geography takes a place in the 
school curriculum on a level with history and below 
fit it of classics French mathematics in 1 science 
lhat more sympathy with the subject is not forth 
coming is clue first to the 1 ick of trained geography 
teachers whose enthusi ism an 1 knowledge would 
compel greater recognition ind secondly to the fact 
that the inspectors of the Board of Lducation being 
mainly interested in other subjects have hitherto 
it Inched small importance to it 

tc r the lack of trained geography teachers one has 
to blame the Board of Educ ition and the universities 
jointly If the former had recognise 1 the importance 
of the subject earlier in 1 pressed for skilled geography 
tc acherx it is reason iblc to issume th it the U niversities 
woul 1 have est iblished honours schools in geography 
is they dll in like circumst inccs in science and 
history conversily if the universities hod taken the 
leil the Koird of J lucation would have been forced 
to give greater recognition to the sul ject just as it 
his re ently been mluecd to institute a geography 
group in advance 1 courses for secondary schools 
through pressure from the council of the British 
\ssoci ition 

I hit the geography group will justify its inclusion 
in the advuu td course there c in be no doubt and 
when one c insiders the comparative merits of other 
subjects as i training for life md citizenship one 
w in lers why its inclusion h is been so long delayed 
At the moment however the totil licit of geo 
graphical scholarships at the universities is a factor 
that will operate very strongly against a pupil s choice 
of geography in the adv uiced course A boy destined 
for a professional larcer to whom the other subject 
groups are perhaps more useful is a preliminary 
tr lining for his university course will naturally 
make his selccti >n from them the juantity of scholar 
ships being a strong determining factor The 
British Association might usefully direct its attention 
to this aspect of the problem 

On the other han I the geography group presents 
attractions that should more than co interbalance 
this drawback lo begin with pirents whose boys 
ire destined for citv careers — clerical secretarial or 
commercial — have hitherto failed to see and very 
n Rurally how a two years post matriculation course 
in one of the existing subject groups can help tli it 
sons m i legree at all commensurate with lhe 
expenditure of time and money involved A Ided to 
that many farms prefer to engage youths at the 
eirlicr age and pirents wi h sons of eight e l years 
have i hlhculty in placing them I here is how 
ever a growing demai 1 for young men who can 
produce evident e of specialised training for business 
life- a training by the way which so far only 
pnvato institutions hive endeavourel to provide 
albeit f urly adequately and reinaner atively In the 
svllibuses for these examinations — Institute of 
Secretaries etc — geography occupies an important 
position and it is llso an important subject group in 
the course for the BCom and P Sc (Tcon ) degrees 
which represent the h ill in irk as it were of vocational 
training for business life lor these examinations 
the geography group is clearly the most useful and 
cannot fail to prove attractive 

On ‘ uming to the Report itself one has to admit that 
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any attempt to summarise it must meet with failure 
every aspect of the subject is dealt with in all its 
bearings md there is scarcely a redundant word 
Hu chapter on the aim and function of geography is 
particulirly illuminating Stress is lud on the fact 
tint school geography must bo the geography of 
gcognplurs not tin mere learning of gcogr iphical 
diti inti results but a tr lining in the geographirs 
characteristic mi thuds ind principles ol mterpreta 
tion and in issinnlation ot his char icteristic point 
o view ihis \u consider is a most important 
statement end pistulctis a trained geographer for 
the success of inv gcographu il scheme 

Irocctding the Ki port deals with the stages of 
s hool life and outlmts the principles which should 
guide in the foinntion of i svllibiis of geogriphical 
mstruetion in suondny schools a detailed syllabus 
for each \c ir is lppcnded Stu ss is laid on the 
necessity of proceeding psychologically with young 
children ind of ldopting a logit »1 order only as riper 
years are gridnilly reachul An outline scheme for 
cich stage inclu ling the advanced course is given 
and apart from its merits as a sehtme it possesses 
spend value for the teacher Ikc msc the underlying 
dim of t ich step is mule abunduitly clear Great 
import incc is attached throughout to the value of 
tlircct obsi r\ itit n il work and to the construction and 
interpret ition of in ips and t hirts One important 
\ ilut of geogiaphv in c lucati >n is the opportunity it 
gives to ixpriss thought m dngiam and sketch no 
less than in words lhis stntcnce shonll be con 
stantlj in the mind of every gtognphv ten her A 
highly controvirsid dictum is that fortnil lessons in 
physical gtography should not precede the ailv inced 
course incident d teaching of most subjects is apt 


to be disjointed and incoherent and the experience 
of many examiners at matriculation proves that 
geography is no exception to the rule 
The suggestions for a scheme of study in the 
advanced courses are excellent Emphasis is laid on 
the economic conditions of the modem world and it 
is suggested that a small area be selected for com 
preliensive an dvsis and synthesis Correlation of the 
subsidiary subjects is of course t aken for granted 
The chapter on the rcl ition of gcogr iphy to science 
and history canned fill to impress upon the most 
uninformed reader whit a tremendous range of 
knowledge not only of topographical facts but of such 
allied suhjtrts as physics geology botany biology 
history and tcunomics is demanded of the geography 
teacher e died upon to carry out such i modem 
gcogr iphy course It is pointed out th it it is not his 
duty to teach these subjects nevertheless to 
correlate them he must know them The Report 
proceeels to summ insc the facilities ottered at the 
universities for the training of geography teichers 
1 ’roc tie illy all the universities have established 
honours schools of geography —mostly in the t acuity 
of Arts — anil there is gener il agreement that the subject 
of study should include geology history ind politic il 
economy at least to interim th ite stnnlird The 
number of traint 1 geographers leaving the universities 
is steidilv increasing ind the result to quote 
the Report undoul telly will be not only i more 
thorough and sen utific study of the subject but a 
gener il mcreisc of accurate knowledge of the 1 mpire 
and the rest of the worl I which will affect the t verv 
day life of the community through its economic amt 
political relationships w ith othci countries 

J Mai i i\ 


Transport and its Indebtedness to Science 


IN the Fnginecang Section of the British Assocu 
* tiou at I iverpool one whole morning was dc 
voted to the subject of transport the other sessions 
bung occupie 1 by papers — many of great interest 
on very divcisc branches of engineering 'The 
president of the Section Sir He nry 1 owler was chief 
mechanical engineer of the Midland Railway and he 
took as the subject of his address Trmsport and its 
Indebtedness to Science extracts from which were 
published in Nanmr of September m p 474 He 
w is followed by Mr A F Bernman the chief engineer 
of the Daimler to Col O Bnen the electrical 
engineer of the IMS Railway Major Gent nl Sir 
Setton Brancker of the Air I orcc md Mr A T Wall 
of Messrs Wall Maas anil (o naval architects of 
I iverpool 

1 icll speaker dealt with the brinrh of the subject 
with which lie wis spindly identified As the 
jirtsident pointed out there is probably no city in the 
w oriel more dependent on transport than I iverpool 
md no city which li is done such pioneer service in its 
dcveli pment Whether one considers e mals steam 
rnlw ivs electric r nlways or motor traffic one finds 
tint I iverpool was in the forefront of development 
in 1 it w is a happv thought of the president a non 
ie 1 lcimi i ngincer engaged m practice to t ike as his 
tin si th it progress in ill means of transport has lieen 
base! up« 11 scientific investigation to predict that 
this will be even mort marktd m the future to insist 
on the interdependence of science and engineering 
and the necessity frr the terms scientific and practical 
being synonymous In concluding his address Sir 
Henry said that one would like to feci that the 
meetings of the British Associ ition were more 
generally used as the occasion on which the scientist 
ind the engineer would meet in larger numbers " 
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Mr Btminin ga\e 1 very v duable review of the 
position of road transpirt lie wis somewhat 
scathing in his criticism of the rulway companies 
lack of faith in the railway principle is shown by their 
proposal to operate their own road vehicles for 
through traflu He in untamed that since the 
tractive effort on r ills is only 3 lh per ton igainst 
60 lb per ton on averige roads it is technically a 
sheer waste of energy to transport by road between 
distant points that are rail connected Mr Bernman 
also de ut with the question of traffic regulation and 
maintained that the warning signs on roads h ive been 
put up on a wrong principle and are consequently 
largely disregarded m his view every crossing 
should have a primary and a secondary stream of 
traffic the fonner having priority and not being 
expected to slow down drivers on the secondary 
roads would be warned to go dead slow on approach* 
mg a crossing 

C ol O Bricn s papci is was to be expected dealt 
largely with the question of electrification which is 
really an economic one there are no engineering 
difficulties A very slight lowering of rates of 
interest anel in the pnee of the material required for 
such electrification is likely to produce a very con 
sidcrable development in future Tlicic is no 
doubt that the electrification of any mam line con 
taming gradients of 1 in 300 or greater and averaging 
over 2 trams per hour in either direction would at 
lcist involve no loss of my kind to the company 
while tho indirect advantage to both the railway 
company and the electrical industry of the country 
would be very large 

Sir Sefton Brancker s breezy optimism with regard 
to aerial transport caused some amusement He was 
fortunate in delivering his paper before the news came 
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through of the London Manchester air mail disaster 
which occurred on the same day more especially as 
he emphasised the safety comfort and exhilaration of 
flying Under present conditions he stated the cost 
per passenger mile could not bo reduced below 8$ 
pence whilst the highest fare obtainable was 6 pence 
per mile leaving 2} pence to be covered by subsiiy 
I reight costs per ton mile he placed at 3s 6 d to 51 
1 he only difficulty m the way of development bevond 
the economic one is the difficulty and danger of 
flying under conditions of poor visibility lhc 
economic range for airships is 11101c than 1000 nnles 
whilst that of aeroplanes is rarely more th in 300 miles 
hence the two are complementary end should develop 
together 

In dealing with sea transport Mr Wall emphasised 
the need forscientihc research especially in metallurgy 
but he stated that a very hopeful sign for future pro 
gress is to be found in the increasing number of 
scientific experiments on a large scale 1 irried out bv 
shipbuilders and engineers and sometimes by ship 
owners Lxpenence may and often does pre 
cede the scientific treatment but progress is much 
more rapid when science is used to undo experience 


an alternative scheme is proposed to retain the 
essential functions of the present Institute » e of 
an intelligence in I information bureau 

The Committee expresses appreciation of the 
valuable services rendered by the Director Prof 
W K Dunstan FRS to the Institute and to the 
hmpire durmg the long period of lus conncxi in with 
the Institute ind pays 1 tnbuto to the work of 
the technical staff Hr if Dunstui was appointed 
Director in 1903 when he fi id alrca Iv been for 
eight \ ears conrtrncd with thi work of the Institute 
lhc rcpoit was submitted by HM G jvtrnmcnt 
to tie Impend T conomic Conference with the 
ptoposal that the nnm scheme of the Cimmittce 
should I e odopte I and the neussary funds guaranteed 
f ir a ti rin of vears On the retomtnen lation of a 
C immittcc ippointc 1 bv the ( onference under the 
chairm inship of 1 ord Salisbury tlu mam scheme 
was adopted sutject to cert un modifications not 
ifttcting the principles inv lived 
In the runes of November 23 it was announced 
tint m view of the ch mgts m the constitution of 
the Imj trill Institute which h ivt lieen dcci led upon 
1 rof W R Dunstan will resign the directorship 
of the Institute next month 


The Future of the Imperial Institute 

A WIIITL Paper (Crhd 1997) issued in November 
22 contains the report of the Committee 
appointed by the Secretary < f State for the (domes 
to inq lire mto the affairs of the Inipen il Institute 
consequent upon fin incial lithe titles uitl ilso the 
resdutions passed by the Imperial 1 com inic (on 
ference on considering that rejjort An irtiele com 
mentmg upon the recently publislicl rej ort on the 
work of the Institute ippeared in Naiuri of Novem 
ber 10 n 677 

I he committee considers that the collection ml 
dissemination of information in regard to raw 
materials is the most important work earned out 
by the Imperial Institute at thi present tune It 
recommends that the Imperial Institute should 
continue to function at South Kensington as a 
clearing houso of intelligence and information 
equipped with laboratories for the preliminary 
analysis and investigation of raw materials ml 
mamtauung sample rooms illustritive of f* mpue 
raw matenals The collections in the Public Exhibi 
tion Galleries although recognised as possessing 
educational value arc not regarded as essential to 
the future work of the Institute and it is recommended 
that the collections be discontinued though the 
Committee is by no means unanimous on this point 
as is shown by a note appended to the report It is 
proposed however tint a representative selection 
of Empire products should be made for the purpose 
of a travelling exhibition of an cduc itioml ch »r ictcr 
and that the organisation of travelling exhibitions 
of the staple products of the Colonies and Ih-otect 
orates m appropriate trade cttitrcs shoull bi eon 
sulci ed 

I he Committee proposes reforms m tlu manige 
ment of the Institute suggesting that it slioul l be 
made responsible to the Department of Overseas 
Trade After the completion of these reforms the 
Committee recommends the amalgamation of the 
Imperial Mineral Resources Bureau and the Imperial 
Institute The annual expenditure of the reformed 
Institute (including the Imperial Mineral Resources 
Bureau) is estimated at about 40 000 1 to be pro 
vided on 1 contributory bisis Tailing the pro 
vision of this sum which is regarded as a condition 
precedent to the Committee s recommendations 


University and Educational Intelligence 

Birminoiiam — Mr Henry Barber of fullum 
Court lltnlev on Thames who was formerly a 
solicitor in Birminghun lias given 20 k >>1 for the 
en lowmcnt of a cl ir of law in thi Universitv 

Mr H P Deal his been appnntel assistant 
lecturer in meilanical engineering and Mr \f C 
Johnson demonstrator in physics 
It is h jei that Prof £ C let who has recently 
resignel the chair of nvil engineering on being 
appointed htad of the Ingmeering Department of 
the Imversity of Shefhel l will continue to discharge 
the duties ittichmg to the chair for the rest of the 
current session 

Cambrux f — The degree of Master of Arts h marts 
oausa is to be conferred upon Mr J B Buxton 
professor of animal pathology 

Prof T B Woo 1 has been reappointed by the 
University as 1 Member of the Council of the National 
Institute of Agricultural Botany 

I he Frazer lecture is to be delivered by the Rev 
John Roscoe on Immigrants and their Influence 
in the I akc Region of Central Africa 

A syndicate has been appointed to ibtam plans 
and estimates for extending the Sd ool of Vgnculture 
and constructing a bull ling for the Vnimal Dise ises 
Institute 

Giasoow — Prof W J (.ou I e Junes Watt 
professor of the theory in 1 practice of he it eng nes 
lias given 500/ to found an \gnis Rhm 1 bursary 
m memory of his mother f >r a thir 1 ye ir student of 
mechanical 1 nginec nng wh j has the best class record 
in his subject 

Mr A Henderson Bishop and lus son have ottered 
to the University for the new /ool igical Museum 
the great collection of Coleopter 1 an l I epidoptera 
made by his late fatlur Thomas (. Bishop of 
Dd more Helensburgh lhe collection is cont lined 
in 18 cabinets enclosing 700 separate lioxcs and 
numbers some thirty or forty t lousand specimens 
All are beautifully mounted 1 ibellcd systematically 
arranged and in perfect condition The University 
has hai no difficulty in accepting the splendid gift 
with the condition that it shall bo accessible for 
consultation by qualified entomologists whether they 
belong to the University or not 
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The l mversity Court has submitted for the 
approvil of His Majesty in Council an ordinance 
ebt iblishing the new honours degree of 13 be m 
architecture Ihe course will extend over four years 
and the necessary instruction will be furnished paitly 
within the University and partly in the School of 
Architecture (indicted under the joint direction of 
the Royal lechmcal College and the Glasgow School 
of Art 

1 he C ourt has also under powers gi\ en by a recent 
Act of I irlnment approved an ordinance for the 
super innuation and pensioning under the I ederated 
System for Universities of principils md professors 
here itter appointed Principals will retire at seventy 
and professors it sixty five l nder the System 
years of service as issistint or lecturer in this or 
other l nuersitics may be counted is pensionable 
service by a professor 

1 n i s — Ihe Hull Fduc ition Committee has 
decided to nuke i grant of 8oo l to the University 
for the fin incial year 1924 25 

llic title of ementus professor has been conferred 
upon Dr Arthur Snntholls who recently retired from 
the chair of chemistry on the gro inds of intellectual 
distinction and of long in 1 meritorious service to the 
University 

I ovi on — Mr W 1 Lc Gros Clark has been 
appe lilted as from Jan t 1924 to the newly 
institute 1 reidtrship in anatomy tenable at St 
Bartholomews llospit il Medical C illegc During 
191 ) 20 Mr Je Gros Cl irk was demonstrator in 
anatomy at St T horn is s Hospital md since 1 )2o 
has been I nncipal Medic il Office! it Sarawak 
Borneo He has pul hshed papers entitled Senes 
of Ancient hskimo Skulls an 1 On the J icchionnn 
Bodies 

the following doctorates have been conferred 
Ii Sr m I mbry l gy Miss Margaret Iribe in internal 
student (l mversity md King s ( olleges) for a thesis 
entitled Ihe Development of the Hepitic Venous 
System and the I oste i\ U \ ein in the Marsupi ilia 
l) 'ic (I c n nucs) Mr B R Ambcdkar an internal 
stu lent (I ondon School of I u nomics) for a thesis 
entitled Ihe Problem of the Rupee 

It was resolved that the Physiological 1 iboralory 
Library should be kept together is part of the 
I mversity Jibriry and be developed in connexion 
therewith as a memorial to the 1 ite Prof A D 
Waller 

Three free public lectures on Some Chiptcrs m 
the Recent Development of the Theory of Electrolytic 
Disscmtion will be given by Prof J N Bronsted 
of the l mversity of Copenhagen at University 
C ( liege on December 10 1 2 and 14 it 5 300 clock 
\ nurse of five lrce public lectures on The 
Influence cf Environment on the life of Bactena 
will lc given bv Mr h W Twort at the Royal 
College f Surgeons of England on December 11 
13 17 18 and ly at 4 o clock 


Iht use of mcntil alertness tests for prospective 
university ind college students is strongly advocated 
by liesilint W D Scott of \crth western Urn 
versitv All instituti ms of higher education should 
he consich rs h ivc 1 personal dirtetor to perform 
an educational function similar to that of the 
diagnostician in medicine Ihe giving of mental 
alertness tests will be as much a matter of the routine 
with such a dircetr r is is the use of the clinical 
themu nu ter bv the diagtu stician in me licine 
Ihe l mversity College of South Wales and 
Monmouthshire Cardiff issued an appeal in Decemlier 
1921 for the sum of 250000/ for purposes exclusive 
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of those connected with the development of the 
Medical School and particularly with the view of 
the erection equipment and maintenance of labor** 
tones for the Departments of Physics and Chemistry 
Tor these purposes 50000 1 had been subscribed 
by lord Glanely and 10574 / by other subscribers 
making a total with accrued interest (12 000/ ) of 
7 2 574/ part of this sum having been received before 
the appeal in December 1921 was issued At a 
luncheon given by I ord Plymouth on November 20 
further gifts amounting to 56 700/ were announced 
thus bringing the totd sum realised by the appeal 
up to 12 j 74/ It is of interest to note that the 
foundations of the buildings are just being completed 
at a cost of approximately 15 000 1 and that the cost 
of the superstructure to accommodate these two 
departments based on a recent estimate is 144 000/ 
this figure is of course exclusive of the cost of equip 
ment ind maintenance 

Th!' second annual report of the 1 ducataon 
Statistics branih of the Dominion Bureau of Statistics 
of t an ida givi s the total number of university 
students in i>2t 22 excluding prep tr itory summer 
and other sh irt courses and correspondence courses 
as 23 800 Included among these are under 
grailu ites in arts and pure science 0859 men and 
387- women graduates 712 and 300 medical 
3134 ani 154 engineering and apphed science 
2513 and 3 music 278 ind 717 theology 854 
and 11 Ihe teaching staffs numbered 4137 in 
clu ling 307 women Ihe total assets of the urn 
versities iniounted to 07 million dollars including 
end wments 26 million land and buildings 27 and 
scientific equipment 5 million Incomes amounted 
to gj milli n and were derive I frim investments 
ij million government and municipal giants 4I 
million fees 2 million in 1 othci sources 1 { 
million 

Fdocahonal development ind scientific research 
arc not figuring 1 irgely m the election pledges of the 
several jjolitical parties and the speeches of their 
leadeis except those of tho I abour party and this 
party s promises are subject to considerable discount 
in view of the disproportion between the stupendous 
cost of carrying out its programme including the 
abolition of the slums etc and the resources that 
would be at the disposal of a Labour party govern 
ment ITiis disproportion would necessitate the 
scrapping of 1 large part of the programme The 
Liberal party manifesto contains on the subject of 
education only platitudes but Mr Asquith promised 
the Women s National Liberal Federation smaller 
classes provision of free places in secondary schools 
State scholarships for universities more adequate 
training for teachers and the encouragement and 
fuller development of adult education while I ord 
Grey when speaking on adult education on November 
23 is reported to have said What was wanted was 
not State control but State assistance Tor the 
small sum of 500 000 / they would get a better return 
than m any other way It is part of the Conservative 
election policy to concentrate attention on the mam 
issues of unemployment and protection and the party 
leaders are accordingly saying little about education 
Mr Baldwin s speech of November 19 showed that 
he is alive to the supreme importance of the evils of 
luvemle unemployment but does not suggest that 
ne believes in retention in school as an appropriate 
remedy at the present time In his speech at Reading 
on November 21 he referred to the importance of 
agricultural research and education as a permanent 
part of the life of the country and remarked that the 
Government recognising this has given 1 000 000 / 
for promoting them 
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Soaeties and Academies 

London 

Royal Society November 22 — F Simeon The 
carbon arc spectrum m the extreme ultra violet— II 
The spectrum of the c irbon arc in vacuum extends 
as far in the extreme ultra violet as that of the spark 
with the exception of a very faint line at 360 5 A 
and about 23 lines have been added to the aic specti um 
as already recorded lhe I senes of carbon can be 
excited by a potential of between 30 and 40 volts 
A number of lines in the carbon spectrum are probably 
true arc lines Providing the grating will give 
radiation in the short wave region the same technique 
suffices to photograph the spectrum fre m 1850 K to 
370 A — H T Gough and D Hanson The behaviour 
of metals subjected to repeated stresses I he effect 

of static ana alternating stiesses on the micro 
structure of metals was examined the main object 
cf the research being to determine whether the 
crystalline structure of a metal c n be affected when 
subjected to ranges of stress /ms than the limiting 
range of stress (fatigue r mge) With Armco iron 
mila steel and copper crystalline slip occurs at 
ranges of stress considerably less tl in the fatigue 
range It is suggested that metals can be strain 
hardened under the action of alternating stresses 
as well as under static stresses fncture occurs in 
a metal subjected to iltcrnating stresses when a 
cert un limiting strain for the matinil is exceeded — 
W Sucktmith and I T Bates On a null method of 
measuring the gyro magnetic ratio A new method 
is described of determining the gyro magnetic ratio 
as m the ordinary resonance method the specimen 
suspended vertically by a fine wire llong the axis 
of a helix is magnetised by in alternating current 
of the same frequency as the natural frequency of 
the system but the resulting resonance imphtude 
is reduced to zero by a senes of impulses timed to 
oppose those due to gyro magnetic effect As no 
measurement of magnetic moment frequency or 
damping is involved a considerable g un in precision 
w obtained The method is independent of time lag 
in magnetisation and so can be ipphed to Heusler 
alloys The following mean values of the ratio 
obtained for iron nickel and Heusler alloys were 
obtained Iron o 503 nickel o 501 Heusler alloys 
o 501 — J H Shaxby Studies in Brownian move 
ment — II The determination of Avogadro s number 

from ibservations on bactena (cocci) A determina 
tion of Avogadro s number by measuring the dis 
placements due to their Brownian movements of 
small spheres suspended in water was earned out 
with cocci Their surfaces may be supposed to be 

wetted so th it there is no sup between the water 
immediately adjacent and the spheres themselves 
and the resistance which might arise from clectncal 
sources depending on shp is avoided The value of 
N thus found from the large number of observations 
made on Staphylococcus albus is b 08 x 10“ — H 
Hartndge and h J W Roughton Tne kinetics of 
Haemoglobin — II — A F \ Young The thermionic 
and photo electnc properties of the electro positive 
metals — O F T Roberts The theoretical scattering 
of smoke in a turbulent atmosphere 

Zoological Society November 6 — Sir S F Harmer 
vice president in the chair — A Loveridge (1) East 
Afncan birds (chiefly nesting h ibits and endo 
parasites) collected 1920-1923 (2) East Afncan 

snakes collected 1918-1923 (3) East Afncan tor 

toises collected 1921 1923 with descnption of a 
new species of soft land tortoise ( 4 ) East Afncan 
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lizards collected 1920-1923 with descriptions of two 
new r ices of Agama honotus Blgr (3) Fast Afncan 
insects collected 1915-1922 — I G S Montagu On 
some mammals from Jugo Slavia — I G S Montagu 
and Miss Grace Pickford The Guernsey Crocidura — 
C H Goldfinch Notes on the Afncan crested rat 
( Lophtomys xmhausi) H G Jackson A revision 
cf the isopod genus Iigidium Brandt (Crustacea) — 
b b Flower On additions to the snake fauna of 
Egypt — S Hirst On some new or little known 
species of A can — C h Sonntag On the pelvic 
muscles and generative organs of the male chimpanzee 

Geological Society November 7 — Prof A C 
Seward president m the chair — R W Hooley On 
the skeleton cf lguanodon atherfieldensts sp nov 
from the Wcaldet shales of Atherneld (Isle of Wight) 
The ntarly complete specimen was obtained in 1914 
I here is an essential similanty as regards the relation 
ship cf the bones of the skull to the Amencan pre 
dentate dinosaurs ( rooves on the premaxillse prove 
that the tip of the snout was sheathed in horn The 
q 1 idrate be lie articulated freely with the squamosal 
and there was a fore and aft action of the mandible 
The t ngue must have been extremely narrow with a 
broad tip and prehensile The neck was habitually 
flexed the point of greatest arching being at the 
ninth cervical All the pre sural vertebra carry 
ribs rhe sacrum comprises «ix fused vertebra 
The ossified element of the left arpus were preserved 
The integument was very thin and covered with 
smill tubercles interspersed with groups of large 
polygonal plates os in Trachodon The estimited 
length of the skeleton is 6 3 m (about 21 6 feet) 

I atherfieldensts is distinct fre m any known species 
and the skull and bones ore intermediate in form 
between that of I mantelh and I bemtssartensts — 
S H Reynold* The igneous rocks of the lertworth 
inker The igneous rocks occur in two bands the 
upper cf which is associated with calcareous tuffs 
containing bilun in fossils and is doubtless lava 
Ole lower band appears to be intrusive The rocks 
of the two bands have several features m common 
lhe rocks of the lower band are characterised by the 
presence of pseudomorphs after olivine and may be 
grouped as olivine enstatite basalts Those of the 
upper band are devoid of olivine and consist of 
pyroxene andesite lhey are characterised by the 
presence of highly corroded xenocrysts of quartz and 
felspiar and by the occurrence of vano itic and glassy 
patches in the ground mass 

Linnean Society November 15 — Dr A B Rendle 
president in the chair — I J Salisbury The relation 
of earthworms to soil reaction Natur il undisturbed 
soils usually show a definite gradient with respect to 
rgamc material and acidity both of which tend to 
att un a maximum at the surface Analyses of worm 
cists show that these hive a high organic content 
indie itmg their origin from the superficial and most 
acid layers Compan on of the hydrogen ion con 
centration of worm costs and surface soil shows that 
acid soils tend to be rendered much less acid by- 
passage through the worm Markedly alkaline soils 
m ly similarly be rendered less alkaline The former 
action may be attributed to the calciferous glands 
The greatest frequency of worms is met with in soils 
with approximately neutral reaction — Miss E M 
Blackwell The flora of Solomon s Pools Solomon s 
Pools he about six miles south of Jerusalem 2616 
feet above sea level in a valley WAdy Artfts which 
runs cast and west between low hills of red brown 
ferruginous earth through which limestone bosses 
project The pools three in number are obviously 
artificial The middle and lowest pools have been 
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cleaned and partly repaired and pumping plants 
erected In July 1923 the uppermost pool had 
already dned up The clear water of the pools sup 
ported a luxuriant growth of Char a connwens in the 
lowest and C contrana and C fragihs in the middle 
pool forming almost a pure society In the middle 
pool there was in addition an aquatic grass and a new 
filamentous algae desmids ind diatoms In the lowest 
Potamogeton flabellatus var scopartm was flowering 
and fruiting almost rivalling the Chaia for dominance 
At the deeper end if the lower pool wen tufts of 
Rtella htlicophylla their spirally coiled thalh floating 
out into tlie water m loose rosettes at a considerable 
depth Where the floor of the west side of the 
lowest pool was exposed on account of the slope the 
drying mud was covered with bleached plants of 
Chars and growing up through it Typha lattfoha 
Sctrpus manttmus Heleocharts palusirts and hupkor 
bta altppxca The flora is similar to thit of the 

slacks m the I ancashire sand dunes The waters 
m both cases have a high percentage of dissolved 
solids especially chlorides and carbonates — R F 
Chapman The carbohydrate enzymes of certain 
Monocotyledons The mitenal used was the green 
foliage leaves of the snowdnp the onion and the 
leek with a st irch forming plant a common dock 
for purposes of comparison The leaves were air 
dned powdered ina added to dilute solutions of 
starch dextrine maltose c me sug it and amygd din 
using quaht itive tests md changes in the rotation < f 
polarised light for the detection of hydrt lysis Toluol 
was used as antisej tic ind the solutions incuh ited at 
39 C The results indicated tliat of the five c irbo 
hydrate enzymes — amylase dextnnase maltase in 
vertasc and emulsm — maltase and emulsin were ab 
sent from the snowdrop dextnnase from the onion 
amylase from the leek but all five were present in 
the dock The ft rmation of st vrch in the parenchyma 
cells of the three M nocotyledons is thus prevented 
because the necessary set of enzymes is incomplete 
In certain cases (eg Galon thus ind Narcissus) stircli 
is always present in the guard cells and prolonged 
starvation in darkness does not cause the disappear 
inci of this starch In the snowdrop the idult le if 
has starch in the guard cells together probably with 
diastase but not maltase so that hydrolysis can pro 
ceed only to maltose and the system starch J 
maltose catalysed by diastase may be part of the 
mechanism controlling the opening or closing of the 
stomata 

Royal Meteorological Society N ivember n — Dr 
C three president in the ihair —I F Richardson 
Attempts to meisure air temperature by shooting 
spheres upward Whilst making observations of the 
upper wind by shooting polished steel spheres up 
wards in a direction slightly inclined from the vertical 
so that the wind caused the returning sphere to fall 
quite close to the gun the time of absence of the 
sphere can afford a measure of a mean temperature 
of the air through which it has passed The upper 
air temperature was measured from the mean of six 
shots with a standard error of i° C at sunrise m calms 
or light winds On such occasions there is often a 
layer of cold stagnant air near the ground so that 
the temperature in the Stevenson screen is a poor 
guide to the temperature at 70 metres Here the 
projectile may be useful— S N Sen On the dis 
tnbutaon of air density over the globe Thirteen 
charts of lsopycmcs or lines of equal air density 
are drawn depicting the density distribution at the 
various levels The air density at the 8 km level 
fU over the globe is illustrated by the court for that I 
level The air density is controlled by temperature 
up to a height of about 8 km and by pressure above 
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that level The name thermosphere is proposed 
to denote the atmospheric shell in which temperature is 
the controlling factor and barosphere that in which 
pressure is the controlling factor On the average when 
the temperature is rising in one hemisphere there is a 
diminution of air density in the thermosphere and an 
increase in the barosphere and the effect of diminish 
mg temperature tn the other hemisphere is the re 
verse These opposite thermometnc tendencies create 
a mechanism for the automatic breaking down of the 
stratification of the free atmosphere This mechanism 
or the convective cycle which is postulated to be 
established between the North and South poles also 
affords a means for the interchange of air between 
the two hemispheres 


Paris 

Academy of Sciences November 5 — M Albin 
Haller in the chair —The president announced the 
death of M Amiud de Grnmont member of the 
section of free Academicians — G Feme R Jouaust 
and R Mesny The amplification of the current from 
photo electnc cells and its applications The currents 
produced by photo electnc cells ire very small of 
the order of 10 u amperes These can be magnified 
by the use of a three electrode lamp as a relay without 
inertia A magnification of 1000 has been obtained 
with a lamp of the dimensions of an ordinary receiving 
lamp with an emission lamp of 50 watts working 
under 1000 volts an amplification of 10 000 was 
obtained A more complicated method based on 
the conversion of the photo electnc current into an 
alternating current and tr insfomung up is desenbed 
this permits of amplifications up to the order of I o' — 
I Coatantin The Pleurotus of the blue thistle of the 
Vanoise — L Maquenne lhe theory of chlorophyll 
synthesis A discussion of the Boussing lult Baeyer 
theory of chlorophyll synthesis of the carbohydrates 
An alternative hypothesis is put forward in which 
quadrivalent magnesium is assumed Carbonic acid 
is assumed to be taken up by direct addition t > the 
N Mg N groups the assumption of the inter 
mediate formation of formaldehyde is unnecessary — 
Andre Bloch Paratacbc congruences and Dupin s 
eyelid — M Angelesco The generating functions of 
Hermite polynomials Lmile Borel Remarks on 
the preceding communication — J Wolf! Non 
measurable ensembles — N Gunther A problem 
of hydrodyn imics — A Foch The dynomicable 
similitude of an ispirahon tube and its model A 
discussion of the application of aspiration tubes to 
turbines with especial consideration to the formulae 
governing the relations between models and the full 
size turbine —Louis Breguet The calculation of the 
weight of combustible consumed by an aeroplane 
during ascent The formulae for the effective range 
of an aeroplane have been worked out on the assump 
tion of horizontal flight Modifications are intro 
duced into the Rateau equation showing the vana 
tions in petrol consumption during ascent and descent 
— C Chineveau and J CalUme A micropalmer A 
description with diagram of an instrument designed 
for measuring the thicknesB of thin sheets or plates 
of rubber or other plastic material with an accuracy 
of o 001 mm — E Brylinski Michelson s experiment 
— Mile Berthe Perrette An arrangement of the 
electnc arc m a vacuum allowing the spectra of 
metals to be obtained with very small quantities of 
material The cathode is formed of tungsten (or 
tungsten thonum) wire and the anode of a tungsten 
plate m which a small cavity is drilled to hold the 
material The cathode is raised to a high tempera 
ture by a current of 4 to 5 amperes from accumulators 
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The voltage between anode and cathode is no volts 

S e whole working in a vacuum of about o 002 mm 
mercury The lines of the spectrum given by 
this apparatus are very fine and give high orders of 
interference and leas than 005 gm of material can 
be taken — N Perroku Study on the stability m 
the presence of water of a certain number of buuiy 
mixtures Two groups of pairs of miscible liquids 
were studied ethyl alcohol with phenyl ether 
benzene o cresol phenol benzene with various 
alcohols The figure determined was the quantity 
of water necessary to produce two layers when added 
to 100 gm of the binary mixture Some results are 
given in a diagram — N D Zelinsky The poly 
mensation of acetylene by contact - B Darder 
Pencil The tectonic of the neighbourhood of 
Sineu and of Ping de Sant Onafre (Island of Majorca) 
— Jules Wolff The conditions favourable or pre 
judicial to the germination of the seeds of orchids 
and to the development of the seedlings The seeds 
of the orchid can be germinated aseptically in a 
rich medium and m the absence of fungi The 
seedling can then be planted out on mycelium and 
symbiosis is estiblished normally The presence of 
the fungus at the commencement of the germination 
is not only unnecessary but may prove injurious to 
the seedlings — J Dauvergne and Mile Weil The 
culture of plants in a sterile liquid medium A 
development of Maz6 method the seeds being 
supported on perforated aluminium plates C 
Fromageot Assimilation in the green cells ind the 
structure of the protoplasm Lucien Daniel and 
Jean Ripert Researches on the variations of chemical 
action m grafted plants — A Maige The metabolism 
of the sugars m the cell and amylogenesis It results 
from the experiments described that even in cells 
where amylogenesis requires only a very low con 
ccntration in sugar the essential phenomena of 
cellular metabolism which assure the continuity 
of life and growth of the living material may be 
effected at still lower concentrations — Chavastelon 
and J Luquet Contribution to the study of the 
edaphic conditions of the pastoral associations in the 
massif of Mont Dote — Emile F Terroine R Bonnet 
and P H Joftaael The composite n of seeds and 
yield of energy in germination — Mn e L Random 
and H Simonnet The influence of the nature and 
quantity of the glucides present m a ration deprived 
of factor B on the precocity of appearance of the 
accidents of polyneuritis in birds In constructing 
an artificial diet for experiments on diet deficiency 
it is very important to take into account the digestive 
utilisation of each of the food materials composing 
the diet The experiments give some support to the 
idea that the magnitude of the factor B requirement 
is not absolute but is relative and m direct relation 
with the degree of utilisation of one or several elements 
of a ration and in particular with the quantity of 
sugars assimilated —Paul Voukassontch jfhe biology 
of two parasitic Hymenoptera of Pyraln, of the vme 
— Marc B ridel and Jean Charpender The bio 
chemical characterisation of galactose it a mixture 
containing galactose and arabmose Galactose can 
be detected in the presence of arabmose by the 
action of emulsin m 70 per cent alcoholic solution 
The /* ethylgalactoside can be obtained in the 
crystalline state suitable for identification — Andri 
Lwoff A new free ciliated Infusorian Stephanopogon 
Mfsmh Its taxonomic importance — Mile M Cau 
thicr The development of the egg and embryo of 
Cyathocephalus a parasite of the trout — Henri 
8tassano The double idle of the heating plates m 
apparatus for the sterilisation of liquids w continuous 
circulation 
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Washington DC 

National Academy of Sciences (Proc Vol 9 No 10 
October) — L B Loeb The mobilities of elections 
in air The mobilities of electrons in air at pressures 
of 41 51 5 60 66 5 and 92 nun of mercury were 
measured in an ion chamber A constant field 
superposed on the actuating alternating field was 
used to neutralise the held produced by the accumula 
tion of 10ns Plotting mobility constant (mobility 
reduced to atmospheric pressure) against critical 
voltage (static voltmeter) minus retarding potential 
curves are obtained showing breaks probably due 
to attachment of electrons to molecules Expressions 
are given for the mobility constants for the distance 
separating the plates m the ion chamber (1 955 cm ) 
— P W Bridgman The thermal conductivity of 
liquids A radial flow apparatus with the liquid 
between two concentric metal cylinders was used 
The inner cylinder was the source of heat and con 
ductivities were measured at 30° C and 75 0 C 
and at atmospheric pressure 6000 kg /cm 1 and 
1 2 000 kg /cm * pressures Water and fourteen organic 
liquids were used Conductivity decreases with rise 
of temperature at atmospheric pressure except for 
water At constant temper iturc it rises with in 
creasing pressure at 1 2 000 kg /cm * the increase 
is from 1 5 to 2 7 fold the more compressible liquids 
showing the greater increase Ihe absolute con 
ductivities at 30 t range from o 000505 (methyl 
alcohol) to o 000265 (ethyl lodidel for water the 
value given is o 00x44 A formula connecting the 
conductivity gas constant velocity of sound in the 
liquid and the mean distance of separation of the 
centres of the molecules of the liquid is derived The 
high value for w iter is referred to its low compressi 
bmty and the closeness of the centres of its molecules 
— E S King (1) Photovisual magnitudes of one 
hundred bright stars The Draper 8 inch refractor 
was used and Cramer Isochroma tic Instantaneous 
plates with a yellow filter All the plates were taken 
1 25 cm or more outside the focus Results for 
Ao stars agree with the photometric magnitudes 
In general the photovisual colour index is greater 
than the visual or photometric index (2) Revised 
magnitudes and Colour indices of the planets 
(v Nature November 24 p 769) R H Bowen The 
origin of secretory granules Nassonov working on 
Salamandei glands showed that earl} secretory 
granules are associated with the Golgi apparatus of 
cells and afterwards have caps or girdles of Golgi 
material These results are confirmed It is suggested 
that the acrosome of the animal sperm which arises 
as a vesicle in close connexion with the Golgi apparatus 
and from which the Golgi apparatus is finally separated 
is a secretory granule apphed to the head of the 
mature sperm whence its substance may be released 
at fertilisation Referred to other gland cells the 
hypothesis suggests that there is direct relation 
between the Golgi cells and chemical synthesis and 
in particular enzyme formation — R R Hueatia 
The heredity of microscopic hair characters in 
Peromyscus Two geographic races (coast and 
desert race) of two species of deer mouse were used 
Each coast race differed from the corresponding 
desert race in much the same way It is concluded 
that the differences observed between contrasted 
races have been evolved m the wild state and some 
at least are' the effect of environment The results 
indicate Mendelian inheritance of multiple factors — 
C G Abbot Preliminary note on the variation of 
the suns visible features associated with variations 
of solar radiation («/ Nature November 17 p 738) 
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Research Professorships 

T HIS years anniversary meeting of the Royal 
Sxiety an account of which is given elsewhere 
m the present 1 sue of Naiure was the first since 
Sir Alfrtd Yarrow made his munificent gift of 100 000 l 
to the Society in hebruary last to mark my sense 
of the v due of research t j the community The 
meeting was therefore ippropnately devoted in the 
maui to an account by the president Sir (harles 
Sherrington of the purposes to which this and other 
large benefactions are to be used The essential aim 
of the Society is the creation of new knowledge by 
scientific inquiry and the new prt fcssorships which 
have been foundtd through recent gifts will promote 
and facilitate this intention 
Lord Justice Warrington m proposing the toast of 
the Royal Society at the anniversary dinner at the 
Hotel Victona drew a parallel between the proc eedmgs 
m a court of law and those m a 1 iboratory of science 
In both cases evidence is elicited with the object of 
arming at a c rrect judgment upon it ind endeavours 
are made by era's examination to test the truth of the 
testimony given The suggestion that it is much easier 
to get truthful response b\ appropriate stimulus m 
Nature than it is from human witnesses is however, 
one t which s ltntific investigators may hesitate to 
subscribe N lture ran never be trusted to ^ive a 
direct answer t a question if she. can avoid it and 
will deceive the inquirer if she can Also while the 
laws of civil life can be broken there must be no 
ex cpti n to a ltw of Nature which is simply a desenp 
tion of certam relationships expressed m words or in 
mathematical terms When observations prove such 
a relitionship to lie incorrect then the law has to be 
modified or ibandontd to take the new facts into 
consideration Moreover while in civil law precedent 
is all powerful m science it counts or should count, for 
nothing 

The motto of the Royal Society Nullum in verba 
adapted from lie race s A ulhus addtclus titrate tn terba 
magt Ira — not bound to swear to the words of any 
master— is an cxpressic \ of thp revolt against authority 
which was in the ascendant when the Society was 
founded I ong before the reaction against the Ans 
totelian method and doctrine which Francis Bacon 
represented with such virulence and bitterness Roger 
Bacon had claimed for himself and his contemjxiraries 
the liberty ot independent inquiry At the Renaissance 
impatience with the constant appeal to the authority 
oi Aristotle was widespread among all who were fore 
most in the revival either of science or of letters, and 
what Francis Bacon did in his Novum Organum 
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was to embody prevailing views and propound a new 
philosophy 

In his New Atlantis Baton planned a palace of 
invention a great temple of science where the pursuit 
of natural knowledge in all its brandies was to be 
organised on principles of the highest efficiency His 
Solomon s House was regardtd is a prophetic scheme 
of the Royal Societv end the story of it as a vision of 
the practical results to Ik anticipated from diligent 
and system itie stud) of Niture Bv the establish 
ment of research professorships the Society is directly 
creating a body of experimenters on this design, which 
was that originally c onceivcd for it m addition to being 

the Store House of Natur U Philosophy 

When 1 rese urth professor is already associated with 
a univc rsity or other teac hing institution the appoint- 
ment will mean that the professor will be relieved of 
his lectures and other duties of instruction of students 
flic imount of tune which this work and p irticipation 
m administrative affairs demand differs m different 
centres but in most cases it leaves little opportunity 
for sustained attention to research problems Prof 
Alfred 1 owler who has been appointed to one of the 
Y irrow rest arch fellow slups is professor of astrophv sies 
at tht Imperial College of S lcncc and lechnology 
London and though he has not perhaps been so 
overwhelmed with instructional responsil llitics as are 
many professors in provincial universities yet much of 
his time has had to lie given to them and the time 
left for his experiment il investigations has been 
correspondingly limited 

Prof 1 owler s main contributions to astronomical 
physics are described in Sir ( h irks Sherrington s 
presidential address The m>dtm phase of his work 
may bt said to have begun m the year 1912, when he 
sutc ceded in obtaining from a tube < ontaimng helium 
and h\ drogen c ertain senes of lines some of which had 
previously been observed only m the spectra of a few 
stars or had been predicted on theoretical grounds as 
forming part of the spectrum of hv drogen Shortly 
xfterw irds Bohr published his now famous theory of 
the origin of spectra m the light of which the senes 
detected by I owler were seen to be due to helium and 
with this disc overy began the close assoc lation between 
the expenmentil work of To wit r and the theoretical 
work of Bohr wliic h h as led to such remarkable advances 
in rtc ent y tars 

In the Bakenan Lecture of 1914 Fowler showed 
that the enhanced hnes of the alkaline earth metals 
formed senes precisely similar to those of the ire 
hnes except that the senes constant had four times 
its normal value According to Bohrs theory this 
meant that the enhanced hnes were produced by 
atoms which had lost one electron and the generalisa 
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tion at once followed that the atoms of any element 
which had lost one electron would yield senes having 
4N m place of the Rydberg constant N Carry mg 
the process still further Fowler has recently shown 
that the spectrum of silicon contains senes charartensed 
by a constant 16N indicating the existence of radiating 
atoms which have lost three electrons 
A great deal of Prof Fowler s time has been devoted 
to the training of research students whose work 
testifies to the encouragement and help they have 
received from lum Curtis s determination of the 
Rydberg constant for hydrogen and Catalan s re- 
markable paper on the spectrum of manganese, may 
be mentioned as two of many examples of work of 
this kind It is a matter for regret that his new 
appointment entails the cessation of the very clear 
and interesting courses of lectures from which students 
of the Royal College of Science have benefited for more 
than twenty v ears but there is no doubt th it the gam 
to science resulting from his larger opportunities for 
research work will be immense 
Major lav lor has not orrupied a professorial chair, 
but he is lecturer m muthematiu. at f rim tv College, 
Cambridge and will continue his work there as Prof 
1 owler will at the Royal College of Scicne e The new 
professors may take part m instruction or not but no 
work of this kind is to be undertaken if it should 
prevent them from giving the best of their energies to 
research The holders of the Yarrow research professor- 
ships arc to devote their whole time to research m 
mathematical physical chemical or cngincc nn„ scaence 
The professorships are similar to the koulcrton medical 
research professorship of 1400! or more per annum and 
may be compared with the k julerton medical research 
studentship of 700 1 per annum, the Sorhy research 
fellowship of 600/ per annum, and the Beit memorial 
senior medical rese irch fellowships of 600/ per annum 
Particulars of these arc 0 ivcn m the Yearbook of the 
Universities of the k mpire (Appendix XXIV ) It may 
be of interest m connexion with these endowments to 
mention that there ire a few similar foundations in the 
United States notably the Heckschcr Rtseare h kounda 
lion, established in 1920 in Cornell University As 
research in America said the founder suffers 
from the exhaustion of professors by teaching and 
other duties it is my desire that professors and in- 
structors shall fbr such periods of time as 
the university authorities may prescribe be liberated 
partially or wholly from those duties ’ etc , for the 
present the income is not to be used for permanent 
research professorships Senator Vilas likewise be- 
queathed to the University of Wisconsin money for 
creating ten chairs of pure research without routine 
work, in which the salaries (10 000 dollars) would attract 
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men of worth The expenences of Johns Hopkins and 
Clark Universities, both of which were intended to be 
institutions for original scientific research have shown 
the great difficulties that stand m the way of establish 
mg independently of the state a university which shall 
be exclusively a school of advanced studies 
In Canada, Queen s University of Kingston Ontario 
has a Chown science research chur (m physics or 
chemistry), which was recently \acated by t)r A L 
Hughes on his acceptance of a chair of physics in the 
University of Washington, St Louis and in con 
nexion with the University of Alberta two research 
professors ’ have been employed under the direction 
of an Industrial Research Council, of which the Premier 
of the Province was chairman, their fields of mvestiga 
tion being fuels and road materials In Australia the 
University of Queensland has lately established a 
research professorship of medical psychology 
In deciding that for the present the income is not to 
be used for permanent research professorships the 
Hcckscher trustees may have been influenced by enti 
cisms which have been directed agunst the ( imegic 
Institution of Washington on account of their heavy 
budget for permanent establishments which seems not 
iltogether consistent with the inginal idea of the 
founder to discover oxc eption illy end wed men in 
various spe lahtics and give them for the turn being 
the hroidcst facilities for i implshing mne or less 
definite pieces of work It is the lr immunity from the 
nsk of becoming overweighted w ith fixed establishment 
charges thit contributes so lirgely to the sutccss of 
foundatuns like the Mellin Institute where research 
isorguiisedona job or con tr i t system the prol lem 
being ait by a person or firm intrn sted in its s lu 
tion the scientific worker being t lund ind eng igc 1 
ad hoe by the Institute and a fellowship being 
assigned for a definite period fixed with reference ta the 
probable duration of the reseirch in mrny rises the 
fellow is promised a lionus (which has m sc me « ast 
readied 10 ooo dollars) or a percentage on the industrial 
exploitation of the process studied 
All these research found itions differ however, from 
those now established b\ the Royal Society inasmuch 
as they are associated with particular institutions In 
the Society s scheme there is perfect freedom as to the 
place of research and the main intention is to give an 
investigator of proved worth the me ins to continue his 
explorations of the field of Nature undisturbed by 
other duties, and with his eye always towards the light 
We welcome the generous recognition thus given to 
research as a profession and believe that the action 
described by Sir C harles Sherrington marks the begin 
mng of an important epoch in the history of the Royal 
Society 
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Electronic Theories for Chemists 

(1) The Electron in Chemistry being Five Lectures 
delivered at the Franklin Institute Philadelphia By 
Sir ] J JThomson Pp v + 144 (Philadelphia 
The Tranklin Institute 1923 ) 1 75 dollars 
(a) Valence and the 'structure of Atoms and Molecules 
By Prof G N Lewis (American Chemical Society 
Monograph Senes) Pp 172 (New York The 
( liemieal Catalog Co Inc 1923) 3 dollars 
(1) Q 1 R JOSrPIT THOMSON S book contains the 
O sulistan e of five lectures which were de 
hvered so recently as Apnl of the present y ear The 
reviewer believes that it was dedicated to chemists 
and has read it in that light for in no other can he 
pretind to see 

As is well known the author does not subsenbe to 
all thi newer physical doetnnes and is hopeful of 
founding a the iry of the atom with the aid of less 
revolutionary postulates Starting from the concep 
tion of the atom as a massive positively electnfied 
centre surrounded b> electrons Sir Joseph Thomson 
begins bv admitting that the properties of the atom 
require the introduction of some principle not recog 
msed m the older pbysus This principle he supposes 
to iffut the law of forie between the nucleus of the 
atom and the electrons in such a wav that at a certain 
distince the fore e changes from attraction to repulsion 
lhe introduction of a new term into the expressi >n of 
the usual inverse square law gives the required result, 
albeit somewhat indifferently well and the correspond 
ing stability of vinous electrically neutral systems 
composed ot electrons apparently stationary can be 
worked out I he now f imihar oc tet emerges naturally 

enough fnm su h onsider itions but the ongm of the 
pair of electrons which form the shell of the helium 
atom and the k liycr of heavier elements is left 
obscun nor is it at once evident why the oc tets of the 
inert gases arc relatively so extremely stable 
If no mort than an adumbrition of the periodic 
system is to be seen in the somewhat tentative theory 
which the author here proposes this fa t should not 
be allowed to weigh too he wily i„ainst it lest hereafter 
it miy prove that other theories have sienficcd too 
much in order to retain a predetermined outward form. 

In chapter u the ombinition of itoms bv means 
of one two or more electrons is considered and it is 
explained why lithium beryllium boron and carbon 
are solids whilst oxygen fluorire and neon are gases, 
and why, for example the study of the mode of scatter- 
ing of polarised light by gases furnishes evidence that 
the molecule of oxygen is more elongated than that of, 
say hydrogen Careful readers however will note 
that nitrogen does not fit into the picture, and will 
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suspect that Sir Joseph Thomson has abandoned an 
earlier intention of assigning to the molecule of this 
clement a configuration not unlike that of the atom of 
an inert gas 

The method of positive ray analysis which originally 
we owe to the author s genius has given many results 
which scarcely admit of misinterpretation a virtue 
not always conspicuous in the conclusions derived from 
other methods of investigation of atoms and mole ules 
Chemists will therefore turn eagerly to those pages 
in which Sir Joseph Ihomson explains how pcsitive 
rays throw light upon the chemical prcpcrtics of the 
elements 

Highly interesting and suggestive too are those 
sections of the work which treat of polar molecules 
and their importance m connexion with chemical re 
activity is fir cximple the explosiveness of certain 
gas mixtures and the inertness of certain carefully 
dned systems such as those included in the classical 
expenmc nts of II B Dixon and of II B Baker Ihese 
ideas on polarity are extended to explain electrolytic 
dissociation m solutions the formation of the double 
layer and the principle if the Armstrong hydroelectric 
machine to mention only a few applications 
The onditions which give rise to the development 
of electrical polarity m a molcc ule are treated from an 
element iry p mt ct view and the principles ire used 
to explain the varying a ldncss if hydroxyhc com 
pounds ind substitution m hydroc irlxins ind their 
halogen derivatives 

Residual affinity active molecules Werners co 
ordination numbers production of light during chemical 
change magncti characters of elements and com 
pounds ondofoxvgen n particular are also considered 
Nor does Sir Joseph Thomson omit discussion of Ihiele s 
theory of conjugation and related questions but the 
applicaticns of his views to organic chemistry have 
undergone some modification since the book was 
written as comparison with his rt ent contribution 
to the Phtlnophtcal Magazine will show 
The electronic theory of solids occupies the list 
chapter of the work and as this mvolves the treatment 
of crystal structure ( ompressibilities of metals and 
other elements surface tension mtcrmetallic com 
pounds ind mixed crystals it will make a special appeal 
to chemists and metallurgists who can think m three 
dimensions and there is much of interest for others 
The text is freely interspersed with mathematical 
symbols but there is little that cannot be compre 
hended by those who have a knowledge of algebra and 
elementary physics Chemists owe to Sir Joseph 
Thomson grateful thanks for a work which illuminates 
many of the dark comers of their science with the glow 
of his nch knowledge and experience 
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(a) The current of orthodox opinion on electronic 
theories of valency has changed its course so often 
tliat the permanence of any one aspect of the subject 
cannot be assumed Nevertheless the adjective 
ephemeral which Prof Lewis suggests m reference 
to his monograph as a whole should properly be applied 
only to the latter half of the work The earlier chap 
ters wluch deal with the pageant of discoveries and 
ideas which led up to the present position of our 
knowledge of the atom could scarcely be bettered as an 
initiation to the subject and are distinguished by an 
ingenious arrangement of the material and by the 
graphic way m which it is described 
Beginning with Daltons conceptions of the discon 
tinuity of matter the author leads by several con 
vtrging paths m turn to the ionic dissociation theory 
to the discovery by J J Thomson of the electron and 
to the electrom c inception of the itom The ideas 
of Abegg Thoms in Kossel and others m rtlition to 
the octet thiory are explained while an interesting 
reprcduction of some of his own lecture n tes of 1902 
throws light on the embryology of the cubic atom 
Later in tl e boc k Ramsav is credited with the first 
idei f electrons sharid bv two atoms (1908) Starks 
conception of valtncv electrons attracting simultane 
ouslv the {lositivc puts of two different atoms is given 
great prommen e md illustrated with four dngrams 
Parson and Kossel arc n t f rg tten m this t nnexion, 
and the author generously m okes out the best cose for 
every possible ldimant t i sh ire in the development 
of the noti n of o valcn y 
The history of the Bohr atom is also expounded in the 
introdu t rychipters and thus spectral sines radiant 
ht it specific heats at low temperatures Planck s oscil 
lators the quantum theory and 1 instein s photoclectnc 
equation come forward in turn for exposition the 
significance of each being made clt ir Bohr s theory 
of the hydrigen atom and some of its more stnkmg 
applications to the theory of emission and X ray 
spe tra ionisation and resonance potentials are ex 
plained m a simple way 

Wemer s theory of c o ordinatcd compounds or at 
least tint part of it now accepted as a permanently 
useful generalisation might with advantage have been 
mcluded in these earlier chapters leaving its inter 
prctation m terms of the electronic theories to be dealt 
with in the later and highly controversial sections of 
the work where Prof Lewis develops his own views 
with the aid of numerous applications both m organic 
and inorganic chemistry Some of the electronic for- 
mula suggested are already well known and provision- 
ally accepted , others including many which are novel, 
will be received with varying grades of satisfaction 
As was to be expected the electron duplet is in this 
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book vested with an importance which eclipses that of 
the octet itself The author dislikes odd numbers of 
electrons and regards molecules such as that of the 
highly stable and colourless nitnc oxide with fifteen 
electrons as obstructionists like the single player uid 
the three ball match on the golf links In this attitude 
he represents at present a considerable majority of 
physical chemists hut although this helps to keep 
speculation withm bounds there are nevertheless some 
who still fed that they derive advantage from practising 
m fields where these recalcitrant mole ules appear as 
examples of reactive combinations and not is exceptions 
to any rule 

Hie author reconciles Bohr s theory with lus own by 
assuming that the fixed position assigned by him to 
each electron m the atom represents the average pi si 
tion of the electron in its orbit This interpretation 
however appears to the reviewer to be an arbitriry 
one which later on may prove untenable and which 
necessarily brings into prominence the magnetic 
phenomeni associated with the movement of the 
electron However that may be thi device obviously 
clears the way for a classification of the elements based 
on Bohr s system but always in the hands of Prof 
Lewis with full acknowledgment to the sources of 
inspiration 

Where Sir Joseph Thomson relies mainly on forces 
of the electrostatic type Prof Lewis holds that such 
forces are responsible neither for the fundament il 
arrangement of the electrons vithin the molecules nor 
for the bonds whi h hold the atoms together In the j 
present work consequently m ignctic moments assume 
directive or causative functions a rresponding with 
those attributed to electrical moments in the pre eding 
work , it naturally follows that ionisation and numerous 
reactions which verge on the ionic type be lmcnct 
merely limiting cases but like molecules containing an 
odd number of electrons definite exceptions to the 
system 

Considerable space is devoted to co ore ination 
bivaknt hydrogen ionisation and strengths of auds 
and bases 1 here is much here which is suggestive 
but when for example Prof Lewis (p 107) quotes 
an opinion that an aqueous solution of hvdro 
chloric acid would have the properties of a weak 
acid if it were not for the formation of this hydromum 
chlonde he is not helpful for this applies only to 
the conductivity of the solution ind not to its 

acidness 

A number of problems of special interest to the 
organic chemist are touched on including conjugation 
partial valencies and tautomensm Huggins s theorv 
(1932) of the electronic structure of benzene which 
closely resembles that suggested independently by 
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R Robinson in a discussion at the Chemical Society 
early m the same year is cautiously commended 
Thi last chapter whi h deals very broadly with the 
discontinuity of physiro chemu al prtx esses photo 
chemical rea Uons colour ind with the future of the 
quantum tluorv displays the prepossessing featurts of 
th early sections of the work which is eminently 
rt idahlc thr jughout 

Ihc printers and publishers have ibly supported the 
authors of these two werks in producing attrictive 
mcnogriphs There appeu to be very few errors or 
omissions In Sir Joseph Thomson s book on p 41 
line 2( for elections read atoms and on p 135 
line 14 from the bottom for proposition read 
proportion m Prof Lewis s book two dots have 
inadvertently hten omitted from the formula for 
I utadiene on p 91 A L 

Bruce of the Scotia 

A Naturalist at the Poles the Life H ork and Voyages 
of Dr H 5 Bruce the Polar Explorer By Dr R N 
Rudmosc Brown With hive (hapters by W G 
Bum Murdoch Pp yi 6 + 35 plates + 3 maps 
(London Seeley Service and Co Ltd 1933) 

3 ss net 

M R RUDYARD KIPLING S recent rectorial 
address on Independence gave general ex 
pression to the problem of those who m thought or 
action set themselves against the domination of the 
Tnbc ind here in the I ife of Dr W S Bruce wt have 
an example of the 1 orecr of one who did so 1 rom this 
point of view it might be wished that Dr Rudmose 
Brown hod been led to estimate in how far the iron 
ration on which Bruce relied was fitted to sustain him 
in his efforts to attain his ideals by his own exertions 
Such a life analysed with full knowledge of tempera 
ment equipment ambitions and achievements might 
bring enlightenment help and warning to others who 
are setting out on a scientific career Yet the author 
was perh ips wiser not to make his biography a ci tical 
stimate of character He has giv en an hi nest account 
of the work of 1 strenui us life in that spirit of sym 
pathetic friendliness which Bruce inspir d m all who 
knew him Trom the facts et out in the narrative 
portion read in the light of the two nnc concluding 
chapters Ambitions an 1 Dreams and The Man 
and his Y ork the reader will not find it difficult to 
build up for himself an appreu ition of the naturalist 
explorer who differed in so many ways from the popular 
conception of a polar leader 
Bruce when he first came to Fdinburgh as a youth of 
seventeen was a gentle pathetic lovable fellow full 
of vague visions and fine ideals, and no one suspected 
Z I 



822 


NATURE 


[December $, 1923. 


that his shy, comphant nature was capable of holding 
on with the soft and flexible tenacity of a Chiton to any 
scheme on which his heart was set Love of natural 
history was his dominant characteristic, and it drew 
him to the field and seashore rather than to the class 
room He completed no course of formal study and 
took no degree, remaining to the end an observer, 
collector, and organiser rather than a systematic or 
specialised man of science 

In a fascinating group of four introductory chapters 
and one of ‘ Further Recollections, his old fnend and 
companion, Mr W G Bum Murdoch, reveals Bruce s 
early environment in Edinburgh, where he responded 
both to the magical stimulus of Prof Patrick Geddes m 
science and to the emotional Celtic patriotism then 
pervading the University Hall where he lived These 
chapters also describe the voyage on the Balaena to 
the Weddell Sea m 1892-3, when the spell of the polar 
regions fell on a mind which never after escaped its 
influence After an a< count of the part Bruce played 
in the Jackson Harmsworth Expedition to Franz 
Josef Land and in other private Arctic voyages. Dr 
Rudmose Brown deals, with fuller knowledge than any 
one else possesses with the origin, progress, and results 
of the Scottish National Antarctic Expedition to the 
Weddell Sea m 1902-4 

The solid results of the voyage of the Scotia entitle 
Bruce to 1 high place as an Antarctic explorer, though 
at the time he was rather overshadowed by the fame 
of the Diicmery The inception of the Scotia Fxpcdi 
tion was his own, the funds for it were contnbuted by 
fnends in response to his personal appeal , the plan of 
the ( ruise and the work done were original, dictated not 
by any external authority but by his own foresight 
and the chances which presented themselves m that 
region of unexpected obstacles and opportunities 
How he looked on his assistants is shown by one of the 
too rare extrai ts from Bruce s diary on the Scotia 
(P 148) 

I would hke them to regard the ship as their 
university, as their alma mater in the highest possible 
sense, where they will be able to study the phenomena 
of Nature, without bias, from Nature itself , and leam 
that they, as well as their fellows, have many short- 
comings I am here as leader rather than commander, 
in order to guide the work of others, so that the aggre 
gate may be of the greatest possible value to science and 
the world ’ 

Bruce s pertinacity secured the finest series of deep- 
sea soundings ever made in the far south, and numerous 
hauls of the dredge, trawl and fish-traps m deeper 
Antarctic waters than any other expedition has invest! 
gated The discovery of Coats Land was scarcely 
noticed by the public, for though it was a geographical 
result of the first order, Bruce's indifference to non 
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scientific opinion led him to make little of it in com- 
parison with his oceanographical work, which interested 
the newspaper reader very little The most permanent 
outcome of the Scotia Expedition is the meteorological 
station established on Laune Island (61 0 S), which, 
after being organised and kept up for a year by Mr 
R C Mossman, was taken over and mam tamed by the 
Argentine Government 

Though his later years were to some extent clouded 
by a sense of grievance with the tardy and inadequate 
assistance rendered by his own Government, Bruce 
continued to carry on by himself work which would 
have taxed the resources of a well endowed scientific 
institution, but he escaped at frequent intervals to 
solace himself in Spitsbergen sohtudes He created 
the Scottish Oceanographical Laboratory, he classified 
and distributed the abundant collections of the Scotia, 
and made considerable way with the publication of 
the scientific results of the expedition Of his struggles 
in this effort Dr Rudmose Brown says (p 252) 

‘ Bruce strained his own scanty means to breaking 
point to keep the publications gomg The proceeds 
of lectures articles and sale of bird skins and eggs 
were all devoted to the same cause He had a hard 
struggle to keep his laboratory open and meet the 
printing accounts, yet he insisted that all the results 
should be adequately dealt with and fully illustrated 
The one contingent y he resisted was the abandonment 
of his laboratory and his publications Poverty he 
was ready to face and did face only his most intimate 
fnends at the time knew of his struggles Through 
all those dajs he never lost hope But all his 
schemes were for the advancement of silence , his 
own interests counted not at all ” 

Bruce had no expensive tastes or impulses, and only 
cared for money to enable him to carry on his work , 
to this his personal life was entirely subordinated 
In the end he attained to recognition as the best 
authority in Great Britain on practical oceanography 
and polar natural history , all the more is it deplorable 
that his oceanographical laboratory was broken up 
m his lifetime, and the collections, m gathering which 
he had spent his life, dispersed, albeit within the 
bounds of his beloved Scotland 

High Robert Mill 


Mendelian Inheritance and Eugenics. 

Heredity and Fugentcs By Prof R Ruggles Gates 
Pp xui+288 (London Constable and Co , Ltd , 
1923 ) 215 net 

I N the space of some 250 pages of well-produced 
matter, Prof Gates has devoted himself to an 
examination of the known facts of human inheritance, 
with special reference to Mendelian inheritance 
According to the preface, a compelling interest m 
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eugenics and a conviction that statesmen and law 
makers alike have failed to realise how fully any in 
telligent attempt to improve the conditions and 
qualities of the human race must be founded on a 
knowledge of the manner in which qualities arise ire 
inherited maintained or lost have driven the author 
to glean from many sources Thus he has been able 
to assemble in the present volume a crowded record 
of observations on the physical and mental characters 
of man the results of the blending of races the 
problems of population and other aspects of eugeni s 
the mam practice of which ippe irs to he the produ tion 
in the human frame of ready remedies for the evils of 
our soci il systems 

A general list of works be iring more or less directly 
on the infuit subject of eugenics and a hilliogriphy 
of papers which have hrgely contributed to the matter 
of the text complete the volume md provide both 
ample reference for the general reader who would probe 
more deeply into recorded fac ts and opinir ns end proof 
of the lively mtcrtst which his grown within the last 
two decades in Nature s laws whteh m ikt or mar man s 
pr spccts from birth 

Io main tun i well bom rice is a nitural ispirition 
involving no necessarily dear conception of the icmc 
of human development of qualities cither physic il or 
mental for although we clm„ to a v iguc ideal of a 
healthy mmd m i heolthv Ik dy and di fine more or less 
deirlv the standards wherein we yud^e our fellow 
creatures there is no guarantee from the long pa e ts of 
descent that the standards of hum in well bein„ for 
which we strive hive kept m motion and in strength 
the m un strt am of hum m life 

It is well to realise how temporarv arc c ur aims and 
that m the practice of eugemes cur purposes m 
moulded more by our socnl systems than 1> i wide 
knowledge of whence man came and how and of 
whither he is going and why m the inexorable drifts 
of countless generations To render latter the span 
of hie for our descend ints is indeed a noble um the 
realisation of which must be based on a studv of great 
tribal trends rather than on the application by one 
social east to another of a knowledge of chromosomes 
sex linked inheritance or the incidence of feeble 
nundedness and colour blindness F< r man has come 
down the ages for good or ill by paths whu h neilhc r 
a knowledge of inheritance nor a man formed scheme 
of eugenics could have controlled effc tivtly and so he 
will go despite our best endeavours by the ctaseless 
drive of world forces which eugenic practice can never 
mould to our will 

Much space is devoted in the text of the present 
volume to such topics as stature eye colour hair* 
distribution brachydactyly, and cataract and to the 
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occurrence of feeble nundedness among the destitute, 
musical aptitude and the limits within which characters 
of a parent persist m the offspring But on the vital 
questions which are ever before us of the origin and 
meaning of any single character which declares itself 
m a life span with a fate to he sealed in descent, there 
is silence It is well that this should be fully realised, 
for it marks much of the c urrent literature on eugenics, 
and st unps it as a speculation m futures of which we 
know nothing for lack of knowledge of the past For 
Mendehan inheritance on which cugtmc practice so 
fully rests in its quest for the betterment of the human 
race is little more than an elaborate distributing i„ency 
which deals in complex chiracters of unknown origin 
for which the future is obsc ure 
The book is well written and adequately illustrated 
it will serve idmirablv as a guide to those who seek 
an honest statement cf the present position of the 
principles on which the practice of eugenics is being 
built to d av J Mcl f 


Our Bookshelf 

Ultra ultt Radiation tts Properties Production 
Mea uremtnt and ipplications By M Luckiesh 
PP X1 + 25SS i2 plates (London (.rosby Lock 
wood and Son i;*y) air net 
When Sehtcle in 1777 projected the visible spectrum 
upon silver c hlc ride he was on the vtrgc of discover 
mg ultraviolet radiation I ut it escaped his attention 
Ritter in 1K01 noted the effect on silver ehlonde of 
whit proved to lx this new tv pc of radiation This 
was the starlmg point of 1 senes of diseovtries of photo 
ehemi al effects made in the early part of the nine 
tcenth ccnturv 1 he limit of transparency of ordinary 
glass is in general it about 340 millimicrons Quartz 
rystals were tiund to lie transparent as far as 185 
millimicrons Instruments employ mg quartz made it 
possible to extend the ultraviolet spectrum greatly and 
by using fluorite Schumann extended the explored 
region from 200 to 1 20 millimic rons Lv m an pi u td the 
light source in an exhausted spectrograph chamber and 
by employing a reflection grating was able to extend the 
known sptetrum to about 50 millimi rons Reci ntly 
Millikan lias spinned the gap between these short 
ultraviolet ravs and X rays 

A detailed a ount of the experimental work that 
has been done on the subject of i ltravu let radiation is 
provided in a recent w ork bv Mr M I uckiesh of the 
Nela research lalmratorics Ihc author states that his 
aim is to present authentic data of such scope as to be 
useful to those who are interested in the subjert 
lheory has purposely been subordinated to expen 
mental facts because the latter ire not affected bv the 
inevitable changes m theory The result of his labours 
is to furnish a storehouse of information whu h will be 
of service to the chemist the physicist the engineer the 
biologist the ophthalmologist and the physician for to 
each this form of energy is of practical value 
After a short introduction and an account of the 
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ultr iviolct light in solar radi ition the subject of trans 
part nc yof g tses liquids solids and m p irticular glasses 
is discussed m detail Then follow important c hapters 
on the rc flee tion and production of ultraviolet r idntion 
in which the manv s urits now ivulille are desenbed 
tnd compared \fti r dese ril m h the dt tec tion tnd 
measurement cf the rivs the luthor discusses their 
effect up n living matter ind vane us photoc hemi al 
actions Although the rc ider would h ive been ^riteful 
in some pit es for 1 more critical dis ussion he must 
feel that he is indil tc 1 t> the writer ler the lirgt 
number of mvistigitnns deserilxid and for the many 
ri tcrcnecs 

The Saule Club Pp v 11 + 206 (Privately 

printed for the Committee of the ( lub 1923 ) 

This book will not only be welcomed bv members of the 
Savile Club generally but will also lx a source of 
interest and pleasure to ill sue h str ingers as mav 
come to read the inonymous authors round un 
varnished talc of the birth uid growth of the club 
whieh has well striven to retain the original characters 
impressed upon it by the principles laid down by its 
founders Thefoundcrs desire was in brief to establish 
a rlub consisting of a mixture of men of different 
professions and opmions by a careful process of 
election The eminently readable and racy story of 
the Siviles progress that occupies seventy pages of 
this histc ry in conjunction with the interesting chrono 
logi al list of members and committees given in the 
rest of the work supplies good cvidince that these 
principles have not been forgotten 
A careful study of tin whole of this work as regirds 
both mitter and manner and especially the apt 
quotation in the preface from the Spectator (No 34 
April 9 1711) suggest to the present writer a proLable 
clue to its authors identity Such an author must 
necessinly be a Savdiin of very long standing and 
intimately acquainted with many fellow members 
lie must further have had the habit of going to the 
club very frequently and be endowed with mighty 
memory for details Added to all this he must be a 
genuine devotee to the rlub s principles and tr uhtions 
It is not possible to find m the whole list of members 
any one but Sir Herbert Stephen who possesses this 
infinite variety of qualifications This hype thesis con 
coming the authorship withstands the applu ation of a 
crucial test — the spirit and style of this admirably 
composed record 

Readers of Natlri may well take special interest 
in this book whi h shows that the Suvilc Club has 
numl ered amon e its younger members a 1 arge propor 
tion of the se who have become the most distinguished 
men of scun c in Great Britain and the world at large 

Electro C heini try relate l to hngineering Bv VV R 
(ooper ( \ Tre itise of Electro Chcmistrv edited 
by Bertram B 1 unt ) Bp w+136 (Iondon 
Bomb iv tnd Ss dnev C onstal lc tnd ( o I td 
1923 ) 12? 6 d net 

FvrRY electrical engineer will admit that the science 
of electrochemistry is of vital import met to his 
industry All tht copper lie uses is refined exclusively 
by electro deposition and all the aluminium is produced 
electro chemically The elec tm refining of sttel is now 
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widely used and so also is the elec tnc production of 
ferro alloys These alloys have enabled wonderful 
results to be obtained in the construction of aircraft 
Supplv engineers have to be very careful not to let 
electricity leak from their mnns as the resulting 
v igabond currents corrode water and gas pipes 
It is thcrciorc idvisal le that they should know to what 
extent their strav cuncnts produce this comsion ind 
whether they will corrode reinforced concrete cr not 
We were particulirly interested in the chapter on 
ele tncal precipitation of dust smoke and fume ind 
its commercial applications Unfortun itely the costs 
varv greatly with circumstances so no genual 
figures 1 in be given but we think that it the laws 
re„ulatm„ the emission of smoke into the atmosphere 
were m ide a little more stringent manufacturers would 
soon find it more economical to prevent it elcctricallv 
The chapter on electro culture gives excellently and 
v erv briefly the present state of the art Mr Cooper s 
knowledge is acquired atfirst hand In thcfinal chapter 
he discusses the relative importance of rheap power 
and < heap heights In some countries the cheap power 
av ail able is more than c ountcrl alanccd by the high cost 
of transport T > sc lcntific workers and more especially 
to ilietnmns this book will prove useful 

In If ttch Bound Africa an Account of the Printline 
Katmde Tribe and their Belief By t II Mclland 
Pp 316 + 24 pi ites (Iondon Setlev Service and 
(o Ltd 1923) -»t? net 

Whils anthropologists frequently m untain the neies 
sitv for insight and sympathy in the admmistration of 
the aff urs of backward rices it is not often that con 
cretc examples of the peculiar psychology cf primitive 
man are put to the lav man so convincingly as some of 
the instances which Mr Mell nd his singled out in 
this book As an ofhuil of some twenty two stars 
standing he is in a position to speak with authontv 
lrom this point of view his book can be recom 
mended heartily to cv cry one interested in the govern 
ment of our backward races 
On the scientific side Mr Melland s account of the 
Ba k londe of Northern Rhodesia is equally important 
The Ba kaonde consist of three elements to winch how 
ever the author gives a common name as a matter 
of convenience He is of the opinion thit they are 
offshoots of the Batuha Some of their customs- 
suggest in alhnitv with (entril rather than South 
Africa There is foreximple practicilly no bnde 
price but the husb uid stays with the bnde s people 
for a period of from three to ten v cars and his c luldri n 
btlon„ to them As the title of this book suggests 
Mr Mell ind is much impressed by the importance of 
witchcraft in the life 1 f the people 

The Cultn ation of Sugar ( ane m Java an Llementary 
l realise on the Agriculture of the Sugar Cane in Jaia> 
and »u re especially on its ( ultn ation on the Knan 
Sugar Lstite By R A Quintus Pp xn + 164 + 38. 
plates (London Norman Rodger 1923 ) 12s net 
iHr position occupied by Java as a cane sugar pro 
during < ountry and the care bestowed on the cultiva 
tion of the crop ensures a welcome to a book in English 
dealing with the agricultural methods employed on 
an important estate in eastern Java This volume. 



December 8, 1923] 


NATURE 


825 


written by the manager of the knm estate is virtu ill) 
a text book of sugar planting under the conditions 
obtuining in Java In addition to its utilit\ is 1 
practical guidt it should prove of interest from the point 
of view of comp irativ e agrn ultiirc since in ]xvi loial 
circumstances call for an intensive form of < ultiv ition 
which does not obtnn in all sugir growing countries 
Iht fundimcntil principles of sugar c ultiv it ion 
however, arc the same m all producing regions ind 
thev m clearly set out bv the author 1 here art two 
sections of the book lht first pirt which is intro 
due tor> deals with cultural conditions in Jivn ind 
affords 1 disc ussion on soils manuring ind the hot inv 
of the sugar cane , while part two furnishes a prutu il 
u count of the cultunl methods adopted on the krnn 
cstiti including operations down to the hirvesting 
and transport of the cine and deals also with certain 
aspects of estite administration I he book is excel 
lently illustrated with photognphs and coloured plates 

Tht Theory of Experimental blectnaly Bv W C 
L> ampler \\ he t ham (Cambridge Physic tl Senes) 
1 bird edition Pp xi + 344 (( anilirid„( \t the 

Imvcrsitv Press 192)) 121 hd net 
lo students with a limited knowledge ol nnthe 
nntics who desire a sound theoretic d basis on which 
to huild we nn ht irtil> ttcommcnd this ho k 
Ihe mthor writes in 1 most mtrrt sting uid com 1111 
ing w i\ ind „ivcs m excellent prclmun ary intre du tion 
to the litest tlectm d theories is well is 1 clear 
account of the ippmtus uul methods used in in 
electrical labor itorv He points out th it wording to 
the electron thcorv mittu is in electric manifest it ion 
and so the miss of i bodv must lie explicable is electric 
mertu The electric mertu ot 1 mi„netu field cm 
lie rcpiesented is due to the motion ot clt trie tubes 
of forte in the luminiferous ether In tins way electric 
mertu is in its turn expluntd is mtth until 
inertia of the hypothetic d suhstinct invented to 
enable our minds to form a ritiond pi ture tf otl cr 
phvsical phcnomcni Ihe mthor points out thit 
in a certnn stnse simphhc it 1011 is thus itt lined Ml 
naturil phenomtn 1 ire rtlcmd to the pripertus of 
the ether Nevertheless the mystcrv is but chin n td 
We my have expluntd nutter in terms of ether 
but how are we to cxplun ether ’ Ihe link closes 
with this question uninswered 

Statistical Method 13 v Prof Truman I kellcv 
(Textbook Series) Pp xH- 390 (New \ork 
I he M icmillan Co I ondon Macmill m ind Co 
Ltd 1924) 18s net 

This volume by an educationist should be of greit 
service to those who use statistic d methods 111 iny 
field since it provides 1 summary of nearly all if 
not all the methods which have licen proposed for 
measuring relationship This seems likely to lie its 
chief use but it includes also a discussion of frequency 
distributions and of Pearsons set of curves with 
chapters on index numbers and other special applica 
tions The study begins with data already collected, 
but the introductory chapters outline the principles 
of tabulation and graphical representation Although 
problems are suggested in several chapters, the book 
can scarcely be regarded as a text bdok for beginners, 
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being very condensed m mmv parts with few worked 
examples but rather is a critical survev In the 
treatment of corrcl ition much use is made of a symbol 
for Ji-r* coefficient of -alienation ’ Appendices 
supply 1 list of symbols used 1 bibliography — which 
is not up to dite is regards editions of books— and 
in extended table of deviates of the normal curve 
Ihe index is small but useful 

h astern Fn gland some Aspects of its Geography with 
S penal Reference to hconomtc Significance By John 
Bygott Pp \\ -t 338 (London G Routledge 
ind Sons I td 1923 ) 6 5 net 
In this book the author has ittempted with a large 
measure of success to make a geographical study of 
agricultural Fn„Und divotin B his attention to Last 
Anglu and Lincolnshire Ihe study is comprehensive 
and thoroughly gio n r iphic al In no aspect of the 
subject does Mr Bygott lose touch with the effects 
of lo< aticn relief soil ind climate ind he considers 
the legion in the ptst is well as the present The 
volume rises far above the rank ot the ordinary text 
1 100k as 1 sc nous c ontribution to the regional geography 
of the British Isles Ihcrt is a little overhppmg m 
pla cs 11c e tsionilly eondens ition would not be amiss , 
ind it mi_,ht fi llitPe the use t tht book if some of 
the statistic il mitter was arringed in tabular form, 

I but these ire ill minor points, and do not mitemlly 
dltru t from 1 useful v jluint The numerous sketch 
maps ire not the strongest p irt of the book 

R \ R B 

Ihe Tirst D ivs of Mm as \arrated quite simply 
f r 1 )iin s Re iders By T \ Rummer (Ihe 

l arth s St rv t ) Pp 293 (I ondon llodder 

and Stoughton I td 1923 ) 7 s 6 d net 
\i rim c it this little book dies not call for extended 
noli e it is worth mention as a tape of educ itional 
w rk wlu h is more common m the United States 
thui m Grc it Hrilun Vftor 1 preliminary chapter 
deiling with eosnu evolution it gives the main 
outline of the dcvelipmrnt if civilisation up to the 
end ol the Stone Vgc m a logic il older and an attractive 
form suit iblc for quite \ tung < hildrtn In tht whole 
it keeps furlv closely ti accepted feet and theory, 
while vv ending the more formal methods usually 
idopted in the elementary introductions to the results 
of aic haeolo^ic al study which hive hitherto tieen 
offend to the British publi 

An Introduction to Mining Science a lheoreticcd and 
Practical Textbook for Mmmx Student By J B 
Coppock and G \ Lodge (Ion„nnns Icchmcal 
Handle raft Series ) Secoud edition Pp xi -i 252 
(London Longmans, Green and Lo , 1923 ) 45 
This book provides a sound and interesting course m 
elementary science, from the point of view of the needs 
of miners It is clearly wntten and is well pnnted and 
illustrated lhc experiments are carefully desenlied, 
although it is questionable wnethcr a large class should 
prepare small specimens of nitroglycerine, and then 
pour them down the sinks, as directed (p 186) In 
the experiment on p 130, a bit of ‘ compo ' tubing 
is less likely to do damage than glass The technical 
matters are well explained, and the book will be useful 
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Letters to the Editor 

[The Editor dots not hold htmstlf rtsponstblt for 
opinions txprtsstd by his correspondents Nettfur 
can hi undertake to return , nor to correspond with 
the writers of rejected manuscripts intended for 
this or any other part cj Nature, No notice ts 
taken of am nymous communications J 

The Polarisation of Double Bonds 
Profs I apworih anu Robinson in a letter 
under the above title in Naiurl of November 17 
p 722 ruse some objections to a theory which I 
published in the Phil) phtcal Magazine in September 
The first of these objections is to the difference which 
I make between the action of an external elect nc 
field on singly and doubly bonded atoms It seems 
to me that such 1 difference must exist For suppose 
th it there is a double bond between two carbon atoms 
C, C, the octets of electrons round C, and C, h ive 
four electrons m common situ ite 1 between C, and C, 
If an external electric field acts on the molecule 
tending to mike electrons move from left to right 
some of the electrons held in common may be so 
far displaced from C t in 1 towards ( , that they c ui 
no longer be regarded as shared with ( If two 
of these are displ 1 ed far enough for this to happen 
the octet round l, will lie intact anl 0, Mill be 
saturated while the octet round C. will be reduced 
to a sextet so that C, will lie unsaturated ind 
chemicvlly active there arc still two electrons left 
between C, an 1 C t to form 1 single Inin 1 bin ling 
C , and <_ t together If there were originally only 
a single bon 1 between C, C, the octets round 
C l and C, have only two electrons in common 
if one of these moves so far towards C, that it can 
no longer be regirded is completing the octet 
round C, so as to make this atom unsaturated anl 
active there will only l e one electron left lietween 
Cj and C, to bind them together We should expect 
that they would e isily tome ap irt and form oppositely 
charge! 10ns Ihus m this case neither of the 
carbon atoms would become active chemically while 
in combination 

Profs I ipworth and Robinson object also that the 
effect of electrostatic induction woul 1 only be manifest 
at the beginning and end of a chain that there 
would be no poles in intermediate positions It is 
however only when the chain is entirely uniform 
that the evidences of polarity would be restricted 
to its ends To take a very crude illustration if 
we h ive a number of cubes of soft iron and pi ice 
them face to face so is to form 1 uniform bar ABCDEI 



then if this were placed in 1 magnetic held where 
the force is parallel to the bar the poles would be 
at or ne ir the ends If however they were arranged 
m diamond fashion 



there would be a senes of consecutive poles at equal 
intervals along the chain If they were arranged like 



there would again be consecutive poles but the 
intervals would be different With regard to the 
objection that my theory involves Kekull s structure 
for the benzene nng I used this structure in my paper 
because it was the simplest and most definite But 
NO. 2823, VOL 1 1 2] 


unless all the carbon atoms in the nng are supposed 
to be the same in all respects almost any theory 
would 1 think lead to analogous results 

Again Profs Lapworth and Robinson say that 
according to the theory given m my paper when 
vinyl chloride is acted upon by hydrochlonc acid 
the result should be ClHjC CH,( 1 and not as I say 
1 I,C CHCL I cannot agree with this at all The 
effect of substituting Cl for H is on the theory to 
produce an electnc field which attracts negative 10ns 
This it is true wall extend to the carbon atom m 
vinyl chlonde which is not chlorinated and make 
it more likely to attract a chlorine atom than it was 
before the chlorine was introduced But when 
another Cl atom is introduced into the moleculo the 
carbon atom to which it goes is determined not by 
the absolute value of the attraction in one part of the 
field but by the difference m the attraction The 
Cl atom will go to the part of the field where the 
attraction is greatest and this will be the part of 
the field neartst to the chlorine atom whuh is the 
origin of the attraction so that the new chlorine 
atom will go to the carbon atom which is in this 
part of the held that is it will go to the carbon 
atom alreadv chlorinate 1 J J Iiiomson 

Innitylodge Cambridge 
November 19 

Experiments on Ciona and Alytes 

Tv Naturl of November 3 page 653 Mr H 
Munro 1 ox announces that he (lid not succeed in 
repeiting my results in his Ciona experiments in 
RoscofI amputited siphons regained only their 
normal length Mr Fox supposes thit the extra 
growth in length of the siphons in my experiments 
was produce 1 by extravagant feeding and not by 
the regenerative activities of the animals 

Before Mr Tox publishes the full account of his 
work which he promises I beg him to note the 
following facts namely 

(1) Ihe two principal cultures (operited and 
control) of my Ciona were placed at the same time 
and at the sime stage of development with the 
sime provision of food in two precisely similar 
aquaria which stood beside each other The dimen 
sions of these aquaria were 300 x 170 x 100 centi 
metres I did not undertake a quantitative estima 
tion of the number of micro organisms prosent but 
the food available was so for as I could see rather 
on the scanty than on the abundant side 

All the specimens in the control culture possessed 
short siphons and therefore the influence of food 
on the length of siphon is excluded 

(2) I am not the first and only observer who has 
noted the super regeneration of the siphons after 
they have been cut oft several times Minga/zim 1 
isserts that siphons amputated three or four times 
at intervals of a month became longer after each 
regeneration Mingarrim was able in this way to pro 
duce artificially the local variety macrosiphomca 
found in the Gulf of Naples I fully anticipated 
that the decisive experiment on regenerition and 
inherit mce in Ciona would encounter violent 
contradiction On that account I took care to 
construct this critical experiment out of experiments 
which had already been made by other investigators 
lhat this was possible m the case of Ciona was one 
of the reasons which led me to choose this species 
Indeed I have had a predecessor (F Schulz) also 
on the question of the regeneration of the Keim 
plasma out of somatic material though his experi- 
ments were made not on Ciona but on another 

• Sulla wfeoeraxioDe net TunkiL Bolktlno Soc Nat Napoli Sadat 
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t as against any 
1 if omy Dorpat 


Ascidian fClavellina) The only originality which 
I is the combination of well known experiments 
and their application to the solution of a problem 
of inheritance 

Barfurth* after he had discovered (at that time 
m his laboratory at Dorpat) that the limbs of frog 
larvae had the power of regeneration laid stress on 
the superiority of one positr 
number of negative results Even 1 
tadpoles regenerated their limbs nevertheless his 
result would be established I make the same claim 
for Ciona even if only Ciona from Naples and 
Trieste grow long siphons Finally have perhaps 
only southern populations this power ? 

I make use of this opportunity to refer also to 
Nature of September 14 in which Dr W Bateson 
writes again on the subject of Alytcs The type 
specimens of my experiments are m the Museum of 
Experimental Development attached to the Bio 
logical Institute of Vienna and are the property 
of the Museum 1 communicated Dr Bateson s 
proposal to the directorate an 1 added as my own 
opinion that I was not in favour of exposing the 
critical specimen of Alytes with nuptial p * " 

dangers of a second journey only because L 

had neglected the opportunity of examining it 
when he was able to do so Nevertheless I did not 
oppose 1 veto to the directorate sending the specimen 
if they wished to do so 

I was formerly very generous in lending type speci 
mens but I have infortunately ha I very unfavourable 
experiences in so doing Pai L Kammfrlk 

Vienna November ro 


Problems of Hydrone and Water the Origin of 
Electricity 1A Thunderstorms 

As one of my younger sons remarked to me some 
time ago — it is impossible in these days to get up a 
scrap 1 I challenge the current explanation we 
cannot yet call it a theory but again m these days no 
one has care of words every one calls his pet notion a 
theory — of the origin of the electricity let loose in 
thunderstorms raising thereby an entirely funda 
mentvl issue Yet no one dare face the prot Iem In 
these days we have no regard for fun laments our 
care is only for the chimney pots we devote ourselves 
to polishing these forgetting that often the foundation 
of the house is yet to be built I privately challe igc 
the Sage of Salisbury who formerly took some interest 
in electrical phenomena and lightning conductors and 
deigned to consort with ua weak chemical vessels 
his replv is proof that he has not seised my point and 
is up above the •world so high that he cares, only to 
contemplate electrons in transcendental garo not in 
that of the vulgar raindrop Big as he is he has 
wrapped himself up snugly within tne atom and won t 
consider what happens between at etna — when they 
are molecules and interact 

I am sorry if I have depressed Dr Simpson 
(Nature Oct 27 p 620) I well know that he bases 
his conclusions upon the experiments he has made 
Unfortunately from the sad experience of fifty years 
I know that the results of experiments are often to be 
interpreted m opposite and equally plausible ways 
Lenard and Dr Simpson so far as I am able to judge 
have made experiments on very similar lmes the 
conclusions at which they arrive axe different however 
ram too is sometimes negative sometimes positive 
I ask that exact stock may be taken of the work and 
that we may know precisely what it is that has been 
measured The feeling is upon me that the circuits 
dealt with were not so simple as js supposed 
We chemists are m grave difficulty Physicists 
• Sind die bKtnautlUa to Fitfccb* ngeacrtnaoiOhif ? Anh tntm 
MteJt vol 1 1S94 
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seem not only unwilling but also unable to grasp the 
spirit of our work we are therefore forced to dabble 
in their field and naturally feel far from safe m dealing 
with electrical problems — though some of us have no 
hesitation in pronouncing on the electrical in ards of 
the atom If the physicists had sympathy with us 
they would long since have tutored us and not allowed 
us to talk the nonsense we have indulged in all these 
years on the subject of ionic suicide in solution 

I im really posing a problem far deejier thin that 
considered by Dr Simpson Whether energy be let 
loose in the division of big r undrops or when small 
ones unite matters relatively little to me — what I 
first want to know is whether in such a liquid circuit 
the energy would appear otherwise than as heat 
whether in fact electrical energy c in get loose from an 
electrodeless liquid circuit This seems to me to be 
one of the fundamental problems to be solved m 
connexion with chemical change in solutions lhe 
fire is a far more potent display of energy than a ram 
shower yet we have no evidence of electricity being 
stormdy loosed from it however strong the draught up 
the chimney I would beg for a Roland from Sir 
Oliver in this connexion if he cannot meet me I 
woul 1 ask some other Knight Physical to make his 
proclamation on the issue I have stated or in some 
way confound my inconvenient if not improper 
cunosity concerning an ordinary but always entran 
cing phenomenon As to an external source ultra 
violet ra liation must be doing something in the upper 
atmosphere Hinry E Armstrong 

The Gorilla ■ Foot 

Sincl I have examined and sketched the feet of one 
or two lead gorillas in the Zoological Society s Gardens 
may I be permitted to say that no one acquainted 
with the foot of this ape can dissent from Sir Ray 
Eankester s con lemnation (Natx. ur Novemlier 24 
p 758) of the photograph of the cast of the foot of 
the Kivu specimen published bv Mr Akeley > The 
photograph successfully conceals the fundamental 
resemblance so far as mobility is concerned between 
the hallux of the gonlla ind that of monkeys and 
suggests a resemblance which loe» not exist between 
the hallux of this ape and of man It is therefore 
entirely misleading but it is quite in keeping with 
Mr Akeley s statement that the big toe in the gonlla 

has grown away from the thumb which is useful 
in climbing towards the big toe useful for walking 
(Worlds Work October iq->2 p 377) 

Without any reflection being cast on Mr Akeley a 
bona fides that statement may be dismissed as in 
correct and as attesting the authors unfatnibanty 
with the structure of the gonlla s foot Admittedly 
the hallux of the gonlla like that of any monkey can 
be stretched forwards so as to he in contact with the 
adjoining edge of the next toe but it cannot take 
up that position without forming a long and deep 
integumental crease on the sole of the foot To the 
failure of Mr Akeley s cast to reproduce this crease 
showing the mobility of the hallnx must be mainly 
assigned the fictitiously human appearance of his 
photograph of the gorilla s foot It is to be hoped 
that the duplicate cast will not be exhibited in the 
Natural History Museum without a label clearly ex 
plaining this misleading defect R I Pocock 

November 26 

Notf — While this letter was in the press I saw at 
the Natural History Museum the duplicate cast 
above referred to It shows quite clearly the deep 
crease mentioned and the deceptive photograph 
would have revealed it if proper attention had been 
paid to the direction of the light 

November 29 
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Colour Vision and Colour Vision Theory 

In his letter on this subject which appeared m 
Nature of September 29 p 473 Dr Fdmlge Green 
apparently promised to deal with my explanations 
when these were given In reply I selected two in 
which the full reasoning had been given and I 
invited him to implement his undertaxing In his 
letter in Nailkl of November 10 p 687 he ap 
parently declines to do so and passes his burden on 
to the reader 

In none of his letters has Dr I dndge Green 
attempted to discuss my proofs or indications of the 
proofs lut on the contrary he lias in each letter 
merely made fresh assertions of other cases m which 
he presumes similarly that the tnchrom itic theory 
is incompetent Nevertheless ignoring the absence 
jf discussion on his part 1 took up eich fresh 
assertion as it came and deilt with it as with those 
which preceded In his present letter he repeats 
the process bringing forward three new rases 
Since in one of thise he deals with a statement of 
mine ( Colour Vision p 151) 1 shall as before 
discuss these new examples also though that pro 
cedure cannot be continued indefinitely 

He stems to agree that my explanation of the 
absen e of shortening of the spectrum at the red 
end after fatigue by yellow light is sound if the 
presumption m ide bt true But he asserts that the 
presumption is inconsistent with the work of Ronig 
Abney ind others The presumption is that all 
three sensations arc stimulated by visible light of 
any wave length Now Dr hdndgt Green is wrong 
in asserting that this presumption is inconsistent 
with the uork of Koni B Abnev and the others It 
is certainly inconsistent with the presumptt m made 
alternatively by these investigators which implied 
that the red sensation done was stimulated by light 
neir the red end of the spectrum But the uork 
never proved the correctness of that presumption 
which like the other was quite a legitimate one 
nevertheless lor all conclusions regarding colour 
mixture obtainable by one set of fundament Us 
are necessarily obtainable by any other set linearly 
related thereto The only type of work by which 
discrimination between two otherwise suitable sets 
of fundamentals is possible is work which leals 
with phenomena related to the sensations by a 
non line ir law That condition was apparently 
unknown to Abney and so he adopted the not 
necess inlv true v lew that his selected fundament als 
were absolute They are certainly very convenient 
for obscrv ational work 

Dr b dndge Green then says that my explanation 
does not explain why there is shortening of the red 
end of the spectrum after fatigue by red light Now 
that is an entirely separate point to which my ex 
planation was not directed But the trichromatic 
explan ition thereof is quite simple and straight 
forward The theory never asserts that lights of 
two different wave lengths (yellow and red lights in 
the present case) will necessanly produce the same 
fatigue effects in any given region of the spectrum 
The law -of fatigue is not yet known but the fatigue 
parameters used in the trichromatic theory are 
adequate fully to express it whenever they are 
formulated as functions of the various conditions 
which can affect fatigue It is the absence of re 
cognition of these and similar features of the moulding 
of the trichromatic theory which has led Dr Rdndge 
Green into the erroneous statements unfortunately 
made by him so frequently regarding the powers of 
the theoiy 

Dr Edridge Green next raises another new point 
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in saying that I do not explain Shelf ord Bid well s 
crucial experiment namely that his red borders are 
not seen with spectral yellow light but are seen with a 
mixed yellow mode up of red and green matching 
it Now Bidwell s experiment is in no sense crucial 
The trichromatic theory has no a priori expectation 
that a pure yellow light and a mixed yellow light 
shall have the same effect with regard to border 
colours any more than it has with regard to fatigue 
lhat is entirely dependent on the nature of the actions 
and interactions which are involved a question on 
which the theory makes no hxed foregoing pro 
nouncement It is a matter for physical and 
physiological investigation Mhen that inquiry is 
settled the theory will incorporate the result as an 
aid to the formulation of the parameters m terms 
of known quantities just as in the case of fatigue 
discussed above I he theorist welcomes Bidwell s 
observations and he is willing to give a similar 
welcome to those made by Dr Fdridge Green 

The third and last new case is in the same position 
Dr b dndge Green cites the gradual disappearance 
of the positive after image of a spectrum which 
proceeds successtv cly from the red to the violet end 
He says that the tnchromatic theory states that the 
positive effect of the red sensation disappears before 
that of the green Ihe statement applies if we 
adopt (say) Abney s fundamentals but might require 
modification otherwise Vet that is not of any 
essential importance But he proceeds to sav that 
in an absolutely dark room if pure spectral yellow 
light be thrown on 1 white screen and a flicker 
apparatus rotated slowly in front of it the yellow will 
not rhangc its hue on the tnchromatic theory it 
should become green The results are quite different 
when stray light is allowed to fall on the screen as 
well Now while the trichromatic theonst will 
welcome any such verificl data he cannot admit 
any compulsion towards the expectation tliat the 
colour should become green The conditions of the 
retinal illumination arc entirely different in the two 
cases bo the results of the observations can only 
furnish information regarding the manner of variation 
of the decay parameters and of the thresliold vilues 
as functions of the illumination and its duration 
and its quality of the length of the rest interval 
and also of the area) distribution of the illumination 
I im glad that Dr 1 dndge Green has brought 
forward these three examples for thev are typical 
of many cases in which the views of writers on the 
subject have been adversely affected by the stereo 
typing of ideas which while being appropriate 
enough to the strong restnctions properly imposed 
in the earlier stages of the theoretical development 
have long since been removed W Peddif 

University of St Andrews 
November 10 


Late Fertilisation and Sax-Ratio in Trout 

Mrstc 1 has shown that m rainbow trout late 
fertilisation — 1 e the retention of ova within the 
body of the female after they are fully npe — results 
as it does in frogs (Hertwig * Kuschakewitsch *) m 
an increased percentage of males in the offspring 
This is due (as also in frogs — Hertwig *) to the trans 
formation into males of some of the young animals 
which had started to develop as females The only 
difference between the frog and the trout is that 
whereas in the former case the short period of a days 
delay will cause all females to become transformed 

> Mnic 1913 Arch Umh 08 139 
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into males in the trout a much longer period in 
fact the utmost which the female parent will stand 
— 3i days delay — will only raise the proportion of 
males to about 67 per cent 
Working with the brown trout with shorter 
(4 14 days ) periods of delay I have obtained results 
of the same Kind but not so marked * 

It was thought that it would be interesting to try 
the effects of delay outside the bodj Accordingly 
on December 13 1922 all the ova of a largt femile 
brown trout were stripped into a basin One portion 
(lot A) were fertilised immediately i he rest of the 
eggs were left in the basin in the small amount of 
fluid which comes away with them but without the 
addition of any water although in a moist atmosphere 
A second lot (B) was fertilised 2 days later and a 
third and final lot (C) after a total delay of a days 
The sperm of the same male was used for all three 
fertilisations 

The surviving young trout were preserved m 
October 1923 All which had died after hitching 
were also preserved and all but 4 of these could be 
sexed 

The results may be tabul ited as follows 


None of the vuiation shown by these male percent lges 
is statistically significant Tor example the differ 
ence between the J percentages of A and B (totals 
sexed) is 2 1 with a P 1- of 3 39 and that 

between those of A snd C is 4 7 4 oO Pvcn that 

between those for C died after hatching and 
C killed Oct 1023 is only 21 5 7 84 and must 
therefore be treated as an error of random s impling 
Thus the treatment has n > effect upon the sex ratio 
1 he mortality rate on the other hand is markedly 
affected by the treatment This is especially not ilk 
in the death rate before hatching but even after 
hatching although tho controls show the abnormally 
large death rate for the first ten months of 26 7 per 
cent (due to an exceptionally bail attack of fungus 
disease) that for the treated ova is more than twice 
as great Mrsic (loc nt ) found that over ripeness 
within the body of the female exerted a deleterious 
effect upon the young fish as hid been previously 
shown for frogs by Witschi* But in neither case 
was the mortality nearly so great as m these experi 
ments The increased mortality was thus merely 
something incidental to any abnormal treatment 
but the two treatments of delay inside and delay 
outside the body exert quite different effects in other 
respects upon the unfertilised ova 

The sex ratio of adult (a and 3 year old) trout 
both brown and ram bow roared in captivity is 
I am informed by Mr Stevens Manager of the 
Midlands Fishery at Nails worth close to 66 per cent 
d 6 in his experience What brings about this 
marked increase in the number of males is not known 
(in all recorded experiments the sex ratio of young 
fish 6 10 months old is close to 1 1) Differential 
elimination of fem Ues after attaining maturity would 

* Huxley 191J Scunct s8 lot 

• Wltechl ijaa Btol Zmtnlbt 41 97 
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appeir to be the only method by which it could 
come about but the reason for this remains obscure 
I should like to take this opportunity of expressing 
my thanks to Mr btevens without whose interest 
and help I could not have carried out the work 
The expenses were defrayed out of a grant from the 
Royal Society Julian S IIuxley 

New College Oxford 

P S — I have just heaid fiom Mr Rowland Hazard 
tho owner of one of the largest trout hatchenes in the 
L mted States that the sex ratio of adult fish in his 
experience vanes considerably from > e ir to year This 
year it has been about 38 per cent { <$ in 40 000 
fish but m most years tho excess of males is less 


Is the Pentose of the Nucleotides formed under 
the Action of Insulin ? 

Wf have read with interest the letter from Mr 
C Berkeley in Naturf of November 17 p 724 
Referring to the substance found in animal tissues 
after insulin which gives the o naphthol reaction 
but is without reducing action on copper salts he 
suggests that our failure to find 
reducing power after hydrolysis by 
acids may be due to a pentose 
constituent going over to lurfurol 
an 1 being lost by volatilisation 
lhere are re isons which make it 
unlikely that this is the case We 
find that on boiling a solution of the 
substance in the presence of 8 per 
cent hydrochloric acid for three 
hours there is no measurable change 
in the optical properties of the solu 
tion this does not exclude the 
possibility of loss of pei lose sugar 
owing to conversion to furfurol since the optical 
propel ties of the residue may have been altered 
with the result that no change would be observed 
On the othir hand the substince gives little radica 
tion that it contains a pentose The modification 
of the a naphthol test in which strong hydrochloric 
aci 1 is u<w>(l m place of sulphuric would be likely to 
indicate tl e piesence of pentoses by a rapid appear 
ince of a purple colour 

Using this test a positive reaction is obtained only 
shortly after the sugar has been extracted from the 
tissue and then only faintly Ihe substance is 
dried with difficulty at room tempexature tn vacuo 
over sulphuric acid At the end of this period the 
a naphthol reaction (using sulphuric acid) is given 
with diminished intensity and m the course of weeks 
it may disappear entirely The o naphthol test is 
extremely sensitive and since manv proteins and 
their derivatives give a positive reaction it is t erhaps 
necessary to emphisise th it the intensity of the 
colour given bv the substance m question as well as 
the method of extraction employed point to the 
substance being of a true carbohydrate nature 
Indications have been obtained that the substance 
is present in normal tissues 

Dudle> and M irrian {Biuchem Jour 17 p 435 
1923) have shown that glycogen disappears almost 
entirely from the Uver and muscles after insulin 
convulsions The fact that the blood sugar of 
animals m convulsions may be restored to the normal 
level and the animals be recovered by injection of 
such substances as adienalm or pituitrin without 
injection of glucose suggests that the carbohydrate 
reserves of the body hav e been converted into some 
form other than glycogen I hat the Islets of Langer- 
hans tissue cont-un unusually large amounts of 
pentose compounds is of great interest, but this 
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fact need not lead to the conclusion that the function 
of insulin is to convert the sugar reserves of the body 
into pentose derivatives L B Winttr 

W Smith 

Biochemical I aboratory 
Cambn Ige 

Fixation of Human Embryologlcal and 
Cytologlcal Material 

Ir is known thit it is very difhcult to obtun well 
preserved human material I ew medical men realise 
that five or ten minutes after the tissue his been 
removed or after death plasmolytic changes super 
vene and in the fixed and stained sections the 
chromosomes have clumped bidly and the delicate 
lipoid cytoplasmic organella, hive become abnormal 
or completely m merited Recently 1 hive been 
studying certain human material and find that 
nearly every type of histological preparation tan be 
made from two fixing fluids as follows one of the 
surgeon s assistants is giv en two bottles one of Da 
Fanos cobalt nitrite formalin fluid ind one of 
Rcgaud s formalin bichromate flui 1 Pieces of tissue 
as large as the thumb may be thrown into these 
bottles and afterwards cut into smaller pieces when 
they have been brought to the laboratory It is 
better f i change into new fluid at once especially 
if the organ is very vascular and the fixing flui 1 
mixed with blood 

I or human material I find that fix ition overnight 
in the Di Fino fluid gives the lest results Next 
morning some of the pieces are tiken through as 
usual for Da 1 ano s method ( Microtomists Vale 
mecum p 437) but other pieces arc wisliel in 
distilled water for ten or fifteen minutes md trans 
ferred sonic to 2 per cent Os0 4 others to ( hanipy s 
fluid (chrome smium) Tile 0s0 4 pieces ire uscl 
for the Sjovall method (ibid p 331) from this 
bitch of material originally fixed m Di 1 ino one 
gets sections which generally show the liimr C olgi 
apparatus (Di 1 ano and Sjovill) the mitochondria 
(chromi osmium and sometimes Sjovall) ncutril fit 
and lipoids (ihr meosmium) and generil nuclear 
strut tuns an l raitochondn 1 (J)i I ano fixation stain 
ing m iron hamitoxylin) 

I hi other hatch of material fixoi 111 Regands 
formol bichromate is partly earned through for the 
Regaud Benslcy Cowdry method (if id p 324) but 
other pieces of tissue are taken through Schndde 
(1 bid p 325) These methods give the mitochondria 
(Regaud) mitochondria and fat (Schndde) an 1 such 
sections stain mcely in safrimn — light green md 
in VI inn s methyl blue eosin Tor secretion md 
excretion granules zymogen yolk fit Golgi ap 
paratus md mitochondria these two batches of 
material will give complete results 

Tor chromosomes a batch of matenal m some 
Bourn formula (ibid p 306) is recommended 

J Brontl Gatenby 

Zoologic il Department Dublin University 
November 7 


Linnean Nomenclature 

In the admirible review of Dr Daydon Jacksons 
Linnxus (Nature November 17) there is one 
paragraph (last on p 713) from which I am not sure 
that I extract all the meaning this may be because 
I am a systematic zoologist md not a bot mist but 
I did begin my work on those lines with the study of 
I mnd s 7 Philosopliia botanic 1 1 h it book taught 

me that the nomen tnmale was no entity merely a 
part of the nomen spectficum which consists of the 
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nomen gtnencum qualified by the nomen tninak 
Thus man being the genus a good man is the 
species but good cannot stand apart from 
man for it is relative to man alone Now 
take your good man and make him an admiral he 
may be a bad admiral Is that what the reviewer 
means ? Docs he imply that if a species be nghtly 
transferred to mother genus the nomen tnvtale is 
open to ch mge 5 If this be his meaning then it 
seems to ignore the distinction between a mere name 
and an epithet When Jane Smith marries John 
Brown she becomes (by custom) Jane Brown She 
may thereby even change her nationality but she 
remains Jano and that is how we identify her 
although r Jane by itself is meaningless 

What then some of us are asking are the phtlo 
sophical positions from which we have retreated 
what are the sound scientific principles we have 
abandoned ’ F A Bather 


I hi cRET to learn that one of mv remarks has 
proved obscure to zoologists \ note by Linnaus 
that nomm spectficum sine genenco est quasi pt still um 
sine campana is accompanied bv a cross reference to 
the denominational canon nomen spinficum vine 
genetic est quasi campana sine pistilh The gencralis 1 
tion of the cxemplir lends emphasis to the axiom 
embedded in the canon That axiom was almost 
umvtrsally accepted by bot mists in Gicat Britain 
until 1905 whin representatives of their science m 
inti m itional congress assemble 1 decided by a 
mijontv vote that the two portions of 1 nimen 
spe ificum may receive differential treitmcut 1 am 
s it sfie l th it m reaching this lomlusion the botanists 
who constituted the majority when that vote was 
taken ibandoned sound scientific principles and 
retreafel from a philosophical position secured b\ 
Liana us for lotmy It may be th it zoologists 
regarl as justifiable the bot imcal practice which 
ignores the 1x10m accepted here until 1.105 if so 
then is no more to be said But that further mis 
un lerstanding be avoule 1 I may explain that I 
accept the principle of government by mijonty 
white ver lx tilt merit in civic life of conscientious 
objection md pissivc risistancc I regard both as 
unsuit iblc methods in descriptive science 1 his does 
not deprive me of the right when dealing with the 
te iching of I mnacus to express mv conviction that 
1h( practical application of 1 particular I innean 
canon which prevuled before 1905 was sound and 
that the alteni itive practice which obtains in botany 
to day is less satisfactory I may add that I have 
not had m mind any of the methods in use in the 
denomin ition of individuals but the teaching of an 
F nglish naturalist contemporary with I mmeus in 
respect of analogous reasoning 

Ihl Reviewer 


Bessemer Steel 

In a review in the issue of Naturl of November 17 
p 716 of the second volume of Roxcoe and Schor 
Iemmer s Treatise on Chemistry the following 
sentences occur — The revisers have been perhaps 
a little too careful in retaining old matter in the text 
The full details which are still given of the Leblanc 
soda process and of the Bessemer process for steel 
are really of historical m ter est only now that the 
last Leblanc plant and Bessemer converter have been 
shut down 

I have consulted the Statistical Bulletin of tho 
National federation of Iron and Steel Manufacturers 
which gives the official figures of steel production in 
Great Britain at the present time and 1 find that in 
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September 1923 37 000 tom were manufactured by 
the acid and 9000 tons by the basic Bessemer process 
Very large quantities of basic Bessemer steel are being 
made in Germany and Belgium at the present time 
So far therefore as the above quotation relates to 
the Bessemer process it is entirely inaccurate and the 
revisers are quite justified in giving detuls I he 
funeral of the Bessemer process has frequently been 
predicted but it has never taken place 

H C H Carflnier 
Koyal School of Mines 
South Kensington London S W 7 
November 19 


Prof Carpenter is evidently right and I am glad 
that he has corrected my mistake in reference to 
the Besstmcr converter — the statement as to the 
I eblanc process was I believe correct It would be 
of interest however if Prof Carpenter could give the 
date of construction of the last new Bessemer plant 
erected m Great Britain for steel manufacture If 
new plants are not being constructed the view that 
the Bessemer process for steel is really of historical 
interest onlv 1 would not be altogether unjustified 
since this process would then rank like the h insom 
cab as one of the pioducts of the Victorian age of 
which the usefulness is likely to diminish r ither than 
to incieasc m the twentieth century 

IHF RTVXLWER 


The Spectra of Fifth Group Metals 

Wt have photographed the alisorption spec trum of 
bismuth and ilso the spectrum of the thermionic 
discliarge at potentials ranging between a ind ' 
volts Sc viral stages in the excitdtton ot the 
spi ctrum ind it le 1st two classes ot spark hues have 
been recognised 04 arc lines have 1 ccn classified 
The spectrum of the neutral atom is ch iractcnse 1 by 
wide doublets and most of the energy levils s far 
identified ire of p type 

Llectneal measurements of the ireing potential and 
potenti ils of inelastic impact were made bv two of 
the uithors and the late Dr Oswald Rognlcv in 1918 
I hey found inelastic collisions at intervals of 2 o 02 
volts anil ionisation at 8 o 05 volts The intci pret 1 
tion is as follows 

The first resonance potential 2 o volts repres its 
the mean of the excitation voltages for several weak 
spectral lines of the type mp-np At 4 o volts we 
obt nn the strong rates ultimes W 30(17 ind 4722 A I 
Jh notation stages above 5 volts are difficult to stpa 
rate The first spark spectrum ippears ne ir 14 volls 

The absorption spectrum at 800° 1000 C shows 
lm~> due to the atom and prominent bands which 
have not been described previously A group of 
seventeen bands hes between 2874 and 2(172 A U 
while a second group extonds from 2205 A U toward 
shorter wave lengths At lower temperatures the 
bands disappear though the lines still may be re 
cognised They lie at 30(57 2276 2230 2228 and 
195a AU and all originate on the lowest energy 
level of the atom No absorption lines arising from 
other levels were observed even at a temperature of 
1050° C 

Practically all the arc lines of arsenic between 3119 
and 2000 A U can be classified by means of constant 
differences found by Kiyser and Runge ( 4nn d 
Pkystk v 52 1894) we have discovered a few 
additional classifications This spectrum is remarkable 
in that it possesses no hues in the visible region There 
is a range of 38 000 cm 1 and another of 32 000 cm 1 
in which no energy levels have been found If there 
are energy levels in these regions they can probably 
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be detected only by the discovery of new lines or 
the utilisation of fines at present listed m the spark 
spectrum 1 he potential of inelastic impact 4 7 volts 
given by Foote Rognley and Mohlcr (Pftys Rev 
13 59 1919) corresponds to the mean of the wave 
numbers of the rates ttlttmes The classification of 
the spectrum shows that the ionisation potential must 
be -it least 10 6 volts while the experimental value 
is ti 5 volts 

Arthur F Ruark 
I L Morn ek 
Pail D 1 ooie 
R L Chinault 

Bureau of Standards Washington D ( 

November 8 


tracts for Computers 

I rlgret that certain errata have been found in 
No III of the above Tracts As they might cause 
confusion to any one computing from one of the 
formulae affected I have had an erratum slip printed 
which can be obtained by purchasers of the above 
series by sending a st imped and addressed envelope 
cither to Mr C T Clay Cambridge University Press 
Tetter Lane EC4 or to lhe Secretary Biometric 
Laboratory University College Gower St WCi 

Karl Pr arson 

Biometric I aboratory 

University College T ondon 
November 17 

Mesozoic Insects of Queensland 

I I st the reference in Naturl of July 7 p 20 to 
Quetnsl in 1 Geological Survey Public ition \o 273 
maj lead readers to tlunk that the account of the 
Colcoptera is the first published work on the insects 
from the spe inch seam containing insect iimains at 
Ipswich I would point out tbit a series of papers 
dealing with these* insects has alre id> been published 
by Dr R J lillyard (Queensland Geol Survey Pub 
243 1916 and Mesozoic Insects of Queensland 
Nos 1 to 9 Proc Linn Soc NSW 1917 to 1922) 

A B Walkom 
Secretary 

Linnean Society of New South Wales 
Sydney October 2 

iThc paragriph to which Dr W ilkom refers wos 
intended to direct attention to a particular piece of 
work and 110 attempt was made to mention earlier 
publications on the same subject though the con 
tributor was familiar with them — Fditor \ahre] 

Hafnium or Jargonium 

THr recent discovery of hafnium in minerals con 
laming zirconium serves to remind us of the discovery 
of jargonium 1 y Sorl v in 1869 ( Chem Ncus vol 20) 
He found that many zircons contained as much as 
10 per cent of he new element lhe two closely 
related elements zirconium and jargonium could be 
most readily distinguished by spei troscopic methods 
Sorby and Forbes found that there was such a marked 
difference in the solubilities of the chlorides in strong 
hydrochloric acid that it was possible to make a 
qualitative separation Three years later Cochran 
investigated this subject and suggested that zircoma 
and jargoma were identic. 1 My object in bringing 
this matter before readers of Nature is to suggest 
that the work of Sorby may possibly entitle him to 
rank as the discoverer of the new element of atomic 
number 72 and that jargonium may have pnonty 
over hafnium and celtium T L Walker 

University of Toronto 
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Solid Solutions and Inter-Metallic Compounds. 


By Dr Walter Rosenhain, FRS 


IV/fFTALLURGICAL research during the past 
twenty years has l>een largely devoted to the 
study of alloys and as one result wc now possess a 
senes of more or less complicated cquihbnum diagrams 
representing the constitution of most of the binary 
and of some of the ternary systems While on 
one hand, increasing accuracy of methods has rendered 
these diagrams far more complex than was at first 
supposed, a careful examination of those which are 
most thoroughly established suggests that, widely as 
they vary among themselves, there are certain regulan 
ties which point to some common fundamental pnnciple 
which, if once grasped, would exhibit these vaned 
diagrams as parts of an intelligible whole Fortun 
ately, at the time when this great mass of disconnected 
knowledge lies awaiting synthetic treatment, the 
results of X ray analysis applied to the study of the 
inner structure of crystals have become available 
As the result of an endeavour to apply these results 
to the explanation of the behaviour of alloys systems, 
the writer has arrived at a theory which, on a simple 
basis, promises to afford an easy explanation of many, 
if not of all, of the properties of alloys, and to afford a 
much deeper msight into the nature of solid solutions 
and of inter-metallic compounds and through them 
to throw new light on the n iturc of mter atomic 
relationships 

lhe theory in question lias been fully stated in two 
recent papers, and need only be briefly summarised 
here 1 A metallic solid solution is an aggregate of 
crystals which, when in equilibrium, are homogeneous 
in composition so that both the solvent metal and 
the solute metal are present in the same proportions 
m all the crystils lhe present theory of the con- 
stitution of such crystals is based on three funda 
mental principles, the first of which has now received 
considerable experimental verification, while the other 
two appear to follow almost unavoidably The first 
is that 1 solid solution crystal is built up of the two 
kinds of atoms those of the solvent and of the solute, 
upon a single space lattice wluch is, substantially, that 
of the solvent so that the atoms of the solute may be 
regarded as being simply substituted for an equal 
number of atoms of the solvent on the parent” 
lattice Measurements of the lattice constants of 
certain groups of sohd solution alloys and comparison 
of the rtsults with the measured densities of the alloys 
ha\e stronglv confirmed this view The evidence 
already obtained indicates tliat this is the inner 
structure of practically all mter metallic sohd solu- 
tions, but some room for doubt may still exist m 
regard to certain metalloids, such as carbon or 
phosphorus 

Next in a crvstnl built up in this manner of two 
kinds of atoms ujxm a single simple space lattu e, the 
inference can scarcely be avoided that a certain degree 
of distortion of the lattice must result The nature 
of this distortion must depend upon the character of 


— cod Annual Lecture of the Inst of Metals 

Division American Inst Mining Entone rt New York hob 1913 , 

• The Inner Structure of Alkiys Thirteenth May Lecture to the Inst 
Metals London May >933 Jouhl Inst Metels 1933 u. 
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the two kinds of atoms concerned , there may b« 
either expansion o/ contraction of the parent lattice 
and this may be either mamlv local or mainly general 
The degree and nature of this distortion will depend 
upon the extent to which the solute atom differs from 
the solvent, and also upon the general character ol 
the solvent lattice but these are details which ntee 
not be considered here We may pass on to the third 
fundamental conception— that the extent to which 
any given space lattice can be distorted and particu 
larly expanded, is strictly limited— that there is, ui 
fact, for each pair of atoms a limiting distance beyond 
which the bond between them — whatever its nature- 
ceases to act I his rule of a limiting maximum lattice 
constant or parameter leads to a series of interesting 
inferences Thus a uniform ujndistorted lattice oi 
a pure substance will be uniformly expanded by heal 
until the limiting parameter is attained , at this point 
the atoms throughout the lattice will lose their powei 
of cohesion and the crystal melts In a sohd solution 
crystal, the lattice may be locally expanded by the 
presence of solute atoms, under thermal expansion 
those expanded regions of the lattice will reach the 
limiting parameter at a temperature where the less 
expanded portions of the lattice are still well below 
the limiting value , the result will be commencement 
of fusion in those regions of the crystals richest in 
solute and the formation of a liquid richer in solute 
than the remaining sohd This consideration explains 
why m sohd solutions, we generally find a melting 
range instead of a single meltmg point Where the 
solute atoms cause expansion of the lattice the melting 
temperatures will be depressed by successive additions 
of solute On the other hand, where the presence of 
the solute atoms causes a contraction of the solvent 
lattice, there will be a rise of meltmg point and the 
first liquid to lie formed on fusion is richer in solute 
than the residual sohd These latter inferences have 
been strikingly verified in such cases as those of solid 
solutions formed by the addition of palladium to 
silver or of nickel to copper 
A considerable number of further inferences can be 
drawn from the three fundamental pnnaplcs of the 
present theory of the inner structure of sohd solutions 
— for example, the striking inverse relationship which 
is found to hold between the solubility of one metal 
in another and its hardening effect upon it, and the 
relationship between the hardness, high melting point, 
and high elastic modulus of a metal on one side and 
its power of forming sohd solutions on the other 
The theory has even made it possible to suggest an 
explanation of the properties of metals and alloys 
in regard to electrical cohductivity Whatever the 
true mechanism of electric conduction, there can be 
no doubt that it is associated with the movement of 
electrons through the metal , it is now suggested that 
where the atoms he on perfectly straight lines on the 
space-lattice the movement of electrons is entirely 
unhindered and the metal m that state should exhibit 
super conductivity This can only be fully realised 
very near the absolute zero, since at higher tempera- 
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tures the thermal agitation of the atoms disturbs their 
perfect alignment even m a pure metal Since it is 
sufficient for one line or at most a few lines of atoms to 
be perfectly straight at any given instance — since 
such a single lmc would conduct infinitely well — super 
conductivity must set m at a temperature slightly 
above and not only at actual absolute zero In a 
solid solution crystal, however the atoms can never 
attain perfert alignment owing to the lattice distor 
tion rod consequently the electrical conductivity of 
1 solid solution will always be relatively very low 
and even at absolute zero, real super conductivity 
cannot occur Further, since the solid solution lattice 
is considerably distorted to begin with the disturbmg 
effect of thermal agitation will be relatively much less 
than in a pure metal in certain circumstances indeed 
thermal expansion may partially relieve the distortion 
— in those cases m fact whei;e solid solubility increases 
with rising temperature Consequently, in solid solu 
tion alloys the temperature coefficient of electrical 
conductivity will be much lower than in pure metils, 
while in some special cases it may even bee c me nog itivc 
I he theory as compansm of these inferences with 
well known facts at once indicates offers at all events 
a good qualitative explanation and at a later stage 
even quantitative prediction oi electric il properties 
should he possible The difficult here and indeed 
throughout the theor> in arrivin n at numeric d results 
lies in the f ict th it while the aver i„e distorting * e 
expanding or contracting effect of dissolved atoms on 
a lattice— can l>e measured with considerable ease 
and accuracy by the aid of X ray spectrometry the 
maximum local distortion cannct as yet be deter 
mined directly When this difficulty has been over 
come considerable further progress should become 
possible 

We may now briefly consider inter metallic com 
pounds These are known to metallurgists from the 
occurrence of certain kinds of singular points on 
equilibrium diagrams and from characteristic features 
of micro structure and of physical properties but 
there are a number of alloys in which the existence 
of definite compounds has hitherto been regarded os 
doubtful Again, the results of X ray anal> sis com 
bm d with the indications of the above theory, prose 
helpful Very typical of inter metallic compounds is 
the body CuAl, found in copper aluminium alloy 
It is a hard brittle body, tending to crystallise in 
well formed long needles Its atomic structure has 
been determined by Dr Owen and Mr Preston at the 
National Physical Laboratory The lattice structure 
u shown m the accompanying diagram (I lg 1) The 
most striking feature is that certain pairs of aluminium 
atoms approach one another within a range, centre 
to centre of only a 43 Angstrom units In an 
aluminium crystal the lattice constant is 4 85 A and 
the closest approach is a 86 A, and it would be quite 
impossible bv the application of external pressure, 
for example to force the atoms so closely together 
as they are placed in the compound The inference, 
which is justified by comparison with the known 
lattice structures of other chemical compounds, is 
that the very much closer approa h of atoms in this 
manner is a characteristic if not the characteristic, 
feature of chemical combination a* distinct from the 
NO. 2823 VOL 1 1 2] 


cohesion bonding which occurs m the building up 
of a crystal It would seem m the present case, that 
the copper atom which is combined with the two 
aluminium atoms has taken away or absorbed some 
thing from the aluminium atoms which now allows 
them to come much closer together This may well 
be the absorption of certain exterior electrons bj the 
copper atom whatever the detailed mechanism may 
bi it is probably tht essence of chemical < umbination, 
and furnishes us at once with a definite criterion for 
distinguishing between solid solutions and compounds 
At first sight one might perhaps expect that inter- 
mediate classes of structure should be found in which 
the inter atomic distant es might be only slightly less 
than m the typical solid solutions If our current 
views of the structure of the atom m shells or 
lay ers of electrons is correct however this should not 
be the case , we should find cither substances m which 
there is nothmg more than cohesion bonding ” 
without closer approach of the atoms or bodies 
m which the atoms art drawn closer bv a definite 
step 

There is a further distinction which can be inferred 
from the present theory In a body of the solid 



solution type atoms of one kind are readily replace- 
able by atoms of the other in a compoun l, on the 
other hand it would be difficult to conceive of any 
atom being icplaced by an atom of the other con- 
stituent In the LuAlf structure for example, it is 
si art cly possible that any of the aluminium atoms 
could be replaced bv a copper atom This very definite 
inference is verified by reference to the equilibrium 
diagrams of alloy systems in which typical well defined 
compounds are to be found— these bodies never 
exhibit any appreciable amount of dissolving power 
for their constituents If wc may extend this view 
to those cases which, metallurgically are still regarded 
os doubtful it will at once serve to classify them into 
compounds uid solid solutions respectively A well 
known group of alloys of this kind is the copper zme 
alloys (brasses), which exhibit a senes of solid solutions 
generally called the alpha, beta, and gamma phases 
These arc micrographically distinct, and vary widely 
in many of their properties, and it has been thought 
that each was based upon a definite chemical compound 
possessing a wide range of dissolving power for coppei 
and zinc 

In one of the papers mentioned above (May lecture] 
the wnter suggested that these bodies need not be 
and probably were not, based on definite compounds 
but that they would probably be found to be based 
upon what might be termed allotrope lattices of copper 
In the case of iron and nickel, for example, it is knowi 
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that the presence of a sufficient proportion of nickel 
will maintain the iron in the face centred cubic lattice 
of the gamma phase at a temperature at which, m 
the absence of nickel the iron would have reverted 
to the body centred cube of the alpha phase Presum- 
ably the iron remains in the gamma condition because 
in that condition it can retain a larger proportion of 
ni( kel atoms on the lattice, and because this arrange- 
ment involves less potential energy than any alternative 
In the same way it was thought that the usual face 
centred cubic lattice of copper might, when m the 
presence of more zme atoms than can be earned on 
that lattice without undue distortion, be transformed 
into another lattice— still essentially a lattice of copper 
— but capable of carrying a larger number of zme 
atoms and that at a still higher concentration of zinc 
a further modification of the lattice might occur 
Fach successive modification would, in such a case, 
be expected to show an increasing approximation to 
the hexagonal lattice of zinc itself Actual determine 
tions of the lattices of the beta and gamma phases 
of the copper zinc system, made by Owen and Preston 
m consequence of this suggestion, have completely 
verified it The two phases show no compound 
lattice, but a modified copper lattice 

\nothcr point of some interest in the distinction 
between solid solutions and compounds may be briefly 
considered A good deal of consideration has been 
given by Tammann* to the chemical properties of 
solid solutions lammanns work being based on the 
idea of a substitution structure, but without reference 
to lattice distortion It this principle is applied, 
however, an interesting conclusion may be drawn to 
which attention was first directed by Mr Preston in 
regard to what may be termed symmetrical solid 
solutions In any alloy system forming a continuous 
senes of solid solutions between two metals, alloys 
must occur in which the two kinds of atoms are present 
in some simple ratio such as one to one, two to one, 
three to one, etc According to the particular nature 
of the lattice system m each case, some of these simple 
ratios will allow the atoms to arrange themselves in 
a perfectly symmetneal manner Such perfectly sym 
mctnral atomic arrangement, however is not likely 
to be attained or approached except in specially favour 
able circumstances Very gradual cooling from fusion 
and i considerable rate of diffusion are essentials, 
but there is the further condition that the symmetrical 
arrangement in question should be a simple one Thus 
m an\ 1 itticc an arrangement in which alternate 
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layers or planes of atoms consist each exclusively of 
one kmd of atom would seem to be such a simple 
arrangement In the face centred cubic lattice a one- 
to one ratio allows of such an arrangement, all the 
atoms at the cube comers and those at the centres 
of two opposite faces being occupied by one kind o! 
atom and the remaining four face centres by the 
second kind of atom In such a lattice, another 
simple symmetrical arrangement, but one less easily 
formed by the process of diffusion required by the 
present theory, is that in which all the face centres 
are occupied by one kmd of atom and all the cube 
comers by the other, this implying an atomic ratio 
of three to one 

The special interest which attaches to such perfectly 
symmetrical arrangements is that, if fully at tamed, 
there will be m such a lattice a perfectly uniform 
atomic spacing The consequence must be, if the 
present theory is correct, a single melting point and 
relatively low hardness and electrical resistivity In 
some alloy systems, this state of affairs is so closely 
approached that it becomes plainly visible on the 
equilibrium diagram as experimentally determined, and 
the presence of a compound at the simple atomic 
ratio in question has sometimes been inferred — wrongly, 
according to the present view In other systems, 
where diffusion is slow and uniform geometrical 
arrangement, therefore is practically unatt unable, the 
ideal condition is never reached experimentally, but 
the solidus curve shows an inflexion towards the 
" liquidus ” m the neighbourhood of the s\ mmetneal ” 
composition in several examples near the one to one 
ratio of atomic concentration In some alloy systems 
two such inflexions, corresponding approximately to 
two such ratios, have been observed Although these 
inflexions have become increasingly definite in the 
best - determined diagrams so that they could not 
be ascribed to experimental error, no explanation has 
as yet been offered I he fact that these details ire 
only to be seen clearly m recent diagrams prepared 
by methods of extremely slow cooling of the alloys, 
tallies well with the requirements of our theory 

Inferences from the substitution and lattice distor- 
tion theory could be pursued at much greater length , 
so far, no failure of such an mfcrcnce when tested 
by means either of older well established fact or by 
special experiments, has yet been found There is 
thus some hope that a small but real step has been 
taken towards the better understanding of the nature 
of alloys, and particularly of solid solutions and mter- 
metallic compounds 


Weather Influences in the British Isles 


HyC E P Brooks 


T HE sun is the only source of terrestrial weather 
m the sense that the difference between the 
amount of solar radiation received in different latitudes 
is the driving force of the atmospheric circulation The 
complexity of the earths surface combined with its 
rotation about an axis introduces corresponding com 
plenties into this circulation, but II H Clayton con 
uders that ‘ if there nfere no variation in solar radiation 
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the atmospheric motions would establish a stable 
system with exchanges of air between equator and pole 
and between ocean and land, in which the only varia- 
tions would be dailv and annual changes set in opera- 
tion by the relative motions of earth and sun , the 
existing changes we tall weather have their origin 
chiefly, if not entirely, m the variation of solar radia- 
tion ” It has been found that some parts of the 
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earth especially the tropics respond readily to these 
solar variations while in other parts the solar variation 
is almost completely masked by seeondary m difira 
tions Hence we may classify weather influences intc 
two classes solar m which the influence of solar 
variation is directly recognisable and terrestrial 
dependmg on causes which at first sight are entirely 
due to the influence of the land sea or atmosphere 
These two classes shade into each other with no 
definite line between them 

The weather of the British Isles apart fre m seas nal 
temperature changes is almost entirely terrestrial in 
its control being dependent on the distribution of 
pressure over the North Atlantic and Arctic Occ'lns 
and the continent of Turope This distribution is 
constantly changing and we expenen e a succession 
of depressions and highs wl 1 h pass across or 
near these islands l ringing our noton usly variable 
Weather Careful txammatirn of a senes of duly 
weather charts sh ws however that the most rapid 
changes are gener illy onh in det ills the main features 
of the pressure distnbuti n changing comparatively 
slowly and feur main types of wc ithcr 1 avt long I cn 
recognised These arc named alter the cardin il points 
whence 1 low the winds charactenstie of the type 
southerly westerly northerly and etsterly 
In the southerly type prtssure is high ver Furope 
and low over the North \tlanti Depressions arc 
continually appe mng over the o can l ut their entre 
fail to reach the Bntish Isles so that wc ire situated 
between a depression to the west and an anticyclone 
to the east a condition whi h 1 rings s uthcrly winds 
and warm w either The amount of rainfall depends 
on whether the high or the low pressure predominates 
over the Bntish Isles it decreases from west to tast 
In the westerly type pressure is high in the south and 
low in the north and depressions appear from the 
Atlantic and pass rapidly eastward generally along a 
traek somewhat to the north of Scotian! This type 
bnngs fresh westerly wands spells of a diy cr twe of 
very fine weather alternate with spells with mere or 
less ram the actual amount lemg least when tie 
storm tracks he farthest north If in addition to high 

f iressure to the south an anticyclone develops over 
eel nd with a trough of low pressure Ictwecn the 
depressions pass directly across the Bntish Isles and 
very ramy weather is expeneneed sometimes with de 
stru tive gales On the other hand when the s uthem 
anticyclone extends so far north as tc in lude Grtat 
Britain very fine weather is expeneneed which if 
prolonged as in 1931 may giv e nse to t senous drought 
A moderate development of the wtsterly type forms 
about seventy per cent of our weather 

The northerly and easterly types are m ire c r less 
reversals of the southerly and westerly types the 
easterly type proverbially bnngs us our most un 
pleasant weather These weather types may persist 
for penods varying from a few days to weeks and 
unfortunately there is generally little means of knowing 
when a type first becomes established how long it is 
likely to continue Some cases are more favourable 
notably the formation of a large anticyclone centred 
directly over the Bntish Isles In such a c ase a long 
spell of fair weather is very probable and when this 
distribution was established on September 36 1931 
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a longringe forecast of fair wtather for the next 
fortnight over e istem and central Fngland was issued 
by the Meteor ilogieal Office and wis justified by 
results The ongmal division of weather into four 
types has been extended bv the cntical analysis of long 
senes of daily weather harts the most recent classifica 
tion being that made 1 v F Geld 1 and much matcnal 
is now available for statistical study 
An understanding of Bntish weather depends on an 
understanding if the causes w hie h lead to the establish 
ment and modification of weithtr tape We may 
carry tic studv a step further Iv refernng to the 
oonfli t 1 etween pc hr and equatorial air, 
envisaged by the Norwegian meteorologists in their 
researches on cyclones, but a better insight into 
ultimate causes is given by the older nccption of 
centres of action according to which the dominant 
factors in the pressure distnl ution ire three the area 
ol low pressure which is generally found in the neigh 
bourhood of Iceland or southern Greenland and 
is termed the I elandic minimum the area of high 
pressure which occupies tl t eastern Atlanta ne ir and 
south of the A/ores termed the Azores anticyclone, 
md in winter the are a of high pressure which is centred 
in Sitcna and extends m a west south westerly direc 
tion tow ards the Azores anticyclnre 
If we could fc recast the position and intensity of 
these three centres of actun during any m nth we 
should be well n the road to true long range weather 
force istmg I hat is nit ytt the ase but a certain 
amount f information has been gleaned which en 
courages further research fhe Siberian winter anti 
cyclone appeirs definitely to be due to tl extreme 
continentihty with its lew temperaturts and 
hindrance to the outflow of air it is in fact a j ool 
of cold air Such a continental antieyclmc itself 
intensifies tht cold cf winter and once formed is 
difficult to dislodge There is nothing more fav c ur ible 
to the establishment of antiey clonic conditions than 
a covtnng f j>now and an exten ivc sncwfall over 
northern or eastern Europe early in the winter may 
cause a persistent wtsterly extension of the Siberian 
antitv lene influtnun & the weather of the Bntish Isles 
lor set < ral months 

The c ther tw > centres of action are still more 1m 
portant and thty are intimately connected with each 
other When pressure is high at the Azores it is 
generally low near Ic eland and vice versa when the 
Azares anticyclone advances northward the Itel indie 
minimum generally does likewise but there are excep 
tuns to both these rules There have been ases, 
notably Hebruary 1895 when the distinction between 
the anticyclone and the depression was wiped out, 
and for a whole month pressure was higher at I eland 
than at the Azores The existence c f these two centres 
of action is connected in some wav not vet fully 
understood with the general circulation of the atmo 
sphere but there can be no question that the details 
of their position and intensity are modified bv local 
efle ts and especially by variations of sea tempera 
ture and in the case of the Icelandic minimum 
by the presence or absence of floating ice and we 

London Air Ifinatrv Meteorologi jJ Offer Graph yi at VCnnoln 
No 16 Ada to forecast g type* ol prtaaore d tnb on with note* 
and abkt for the fourteen yoan 1905 1 jit By L f old Lo loo igao 
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have to broaden our survey to include these two 
factors 

The primary facts about the circulation of the waters 
of the North Atlantic () e tn art f amiliar to most people 
and for our purpose can be generalised into two pro 
cesses First u ^riat miss of wirm surf ice water is 
driven westwards near the c [uatir b\ the Trade winds 
ultimately being deflee ted nt rthw ird by the coast of 
America and forming the Gulf Stream secondly this 
wirm water is spread jut south eist of Newfoundland 
and is driven eastward bv the prevailing winds towards 
the Lurope in coast ( c nsequentlv any mere ise in 
the strength if the Truk winds should be followed 
after a considerable interv il by a rise m the temperature 
of the sea north of Scotland lhis has very httle 
direct influence on the tcmpiriturc of these islands, 
but it intensifies the Icelandic minimum and draws it 
south e istward iausin„ low pressure and much cv clonic 
actmtv in the Nirth Sea with strong south westtrly 
winds over H Aland Germany and Denmark and 
northcrlv winds over Iceland Thus P H Gaik 1 
found that when ships observations showed an in 
creased strength of the lrades during spring and 
summer the following winter was warm over Holland 
and Germany but old over Iielind and Greenland 
This refers to obscrv atuns over the whole Trade licit 
Unfoitunatelv dire t obscrv ati ns if the strength of 
the Nirth cast Trade ire difficult to btun but we 
miv employ instead the mean pressure at the \zires 
which mav lit tahm as a measure of the develop 
mint of the North Atlantic anti vc lone, with which the 
Trade wind is assoc utid Thi interval between the 
occurrence of high pressure it the Azores ind of low 
pressure near the I aroes is about a year which is the 
averi B c time required tor the c mpletion of the oceanic 
circulation between these points 

lhe influen e ot fl>atin„ lie on the pressure dis 
tnbution is equally m irked The great lie factory 
of the noithcrn hemisphere is the Ar tie Ocean north 
of the Furasnn c ist and delivery is effected by a 
current which sets from near Spitsbergen down the 
east oast of Greenland and round ( ape r arc well 
Faeh sprin e this current carries great masses of sea 
ice and in some vears with strong northwesterly 
winds muih of this ice is earned to the coasts of 
Iceland Trom 1901 to 1919 there were 43 months 
during which ice lay off Iceland for more thin five 
consecutive days and in the majority of these months 
pressure in Iceland was more than a mb abov e normal 
The mean deviation of pressure from normal dunng 
the whole of the ice days (to the number of 701) was 
+ 6 7 ml Since there is no reason to suppose that 
the high pressure brings the lie this result indicates 
conclusively that the lie and the cold surface water 
associated with it are effective m raising the pressure 
over Icel and and producing a northerly type of weather 
in the British Islands 

W Wcise * has recently made a further step 1 he 
ice takes about 4I years to travel from the Arctic 
Ocean north of Siberia where it is formed, to the 


* On the rotation betweei a tuition. in tb« strength of tba Trade w 
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1 East Greenland current and he found that low ten 
perature at Obdorsk and Turuchansk m autumn i 
follow ed after this interval by a large amount of ice ea t 
of Greenland and vice versa Thus an important facte r 
m our spring weather is determined by conditions 4! 
years previously in the north of Siberia 

The influences which control British weather are 
many and diverse and it is not wonderful that the 
small fluctuations of the solar constant elicit no obv ious 
response Yet they can sometimes be traced , for 
example, at times of increased solar radiation (and 
mam sunspots) the tracks of depressions appear to 
be on the average rather further south than with 
diminished radution (and few sunspots) hrom 2 to 
4 J y ears after sunspot maxima the Azores anticyclone 
tends to spread northward m summer over Spam and 
the Bay of Biscay or even over the Bntish Isles giving 
conditions favourable t ) drought Various other solar 
effects have bten suggested in British weather but 
none are definite enough for use in forecasting The 
same conclusion must apply to weather cycles 1 he 
search for the golden ivile in weather is curiously 
similar in its histi ry to the se arch for the philosopher s 
stone it h is not been found and we arc mi re and more 
compelled to the belief that it docs not exist , but m 
the search for it much information of value in other 
respects has been acquired Periodicities m weather 
there undoubtedly are but they are usually cither so 
small in amplitude as to be of academic interest only, 
or they show liaffling changes of phase and amplitude 
Fven the classical Bruckner cycle ’ of 35 years is 
only rccignisabk when we add the rainfall of ten 
consecutive years together and its absolute uselessness 
for forecasting is shown by the position of the dry year 
1921 one year before a maximum The standard 
deviation fiom normal of a month s rainfall in London 
is about sixty per cent while the variation attributable 
to the Bruckner cycle is less than three per cent A 
simdar criticism applies to Sir Wdham Beveridge s 
periodicities in the price of wheat 

Ocean currents and floating ice are thus the most 
important factors m Bntish weather Given a fore 
sight of these two elements we 1 ould make a reasonable 
guess at the general type of weather likely to prevail 
though not the changes from day to day Both ocean 
currents and ice are themselves also subject to modifica 
tion by pressure distnbution, and consequently we 
have a chain of cause and effect connecting a succession 
of months or seasons We know the normal oceanic 
circulation and the normal pressure distribution If 
in a given month we knew also the deviation of pressure 
from the normal distnbution, we should be able to 
infer the abnormalities which will be produced m the 
oceanic circulation and hence to calculate the pressure 
deviations for the following month If the process 
were sufficiently well understood we could carry our 
calculations forward long enough to give useful fore 
casts at present the subject has scarcely reached even 
the experimental stage A large statistical basis is 
necessary, and it is only within the last few years that 
this has begun to be supplied by the Riseau Mondial,* 
a compilation of monthly means of pressure, tempera 
ture, and rainfall over the globe 

‘ Loodoo lleteoroloficid Oflca British Meteorological and Mafnetfe 
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Obituary 


Mr T Pridgin Tkalf F R S 

I N tin- death on Nos ember 13 at the age of eighty 
two of Mr T Pndgin Teale mtdiane and sanitary 
science have lost a leader and society has lost a very 
interesting man For some genentions the Teales 
had been medical practitioners in Ieeds and Mr 
Pridgm Teales father— of the same name — had like 
wise a very large consulting practiie in surgery in 
and beyond the county of Yorkshire Ihc fimily 
were m part of Huguenot descent (Pndgin Prujem) 
and to tins strain no doubt Pndgin Ttale owed much 
of his social charm and vivacity 
Of Pndgin Teales eminence as a surgeon there is 
no need to speak for the particulars of his professional 
work our readers will look to the medical journals 
it is our place to speak of his work as a man of science 
and especially as a reformer in suutary practi e and 
m economy of fuel For twenty years he was president 
of the North Easttm Branch of the Sanitary In 
spcctors Association and to that body he delivered 
many addresses full of that vigour and acute practical 
intelligence so < haractenstic of him He was as ardent 
m teaching and persuasion as he was ingenious m 
suggestion and contrivance In his well known fire 
grate constructions it is interesting to know that Mr 
leale was in intimate association on the esthetic 
side with Mr dc Morgan Sinn the davs of Mr 
Teales most active life many changes 1 vve passed 
over sanitary suence but among the earnest and 
inventive pioneers in these subjects 1 ndgin Icale s 
name will scarcely be forgotten 

To his friends Pndgin Teale was one of the n st 
attractive of men Absolute^ sin ert unsclf h 
blithe and enthusiastic he was one of the m st 
charming of companions and the most loyal and 
generous of fnends C ^ 


Brigadier Gem<rai G E Pereira 
The death at the age of fifty eight of Brigadier 
General G E Pereira is a severe loss t> Asiati 
geography owing 1 1 tl c wide r inge of lus Chinese 
travels He served at home in the Grenadier Guar Is 
until 1899 when he was sent on special sem c t 
China and was attached to the Chinese regiment in 
the British Protectorate of Wu luu Wei He it com 
panied the Japanese army in Manchuni in 1904 and 
was military attach^ at Peking from 1905-10 
General Pereira made good use of the intimate know 
ledge of the ( hincse and fluent mastery of the langu igc 
acquired during these services in long journeys m 
China and Chinese Turkestan His best known 
expedition was his walk overland in T921 from Peking 
to India across Tibet and through Ihasu In this 
journey he obtained mui h valuable information 
especially accurate heights of some of the passes in 
eastern Tibet In 1923 ht started on what was intended 
to be his last expedition and crossed from Bhamo m 
Burma by the chief road through south western China 
to the Yangtze at Sui fu He descended the Yangtze 
by boat and visited the island of Hainan m connexion 
with his ethnographic studies He retumel up the 
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Yangtze to Yunnan fu whence in company with Dr 
Thompson he set out for southeastern Tibet in the 
hope of rea hmg Amnemichin which is thought to 
be the highest peak m the Kwen lun Mountains near 
the upper bend of the Hwang Ho He had seen this 
mountain in 1921 and his dcs options led to the report 
that it might be the highest mountain in the world 
Considering however its geographical relations 
General Pereira s own estimate of 25 000 ft is probably 
more correct I he two travellers reached A tun tze last 
August and letters fr im Pereira were full of enthusiasm 
and hope for a s 1 cessful journey to the Kuen Luns 
He reached Yak ilo the lrench mission station well 
kniwn as the residence of the Abb 4 Dcsgodins by 
the Salt Mines on the Mekong His last letters were 
dated there on September 15 and bis fatal illness was 
prt bably on the horders of autonomous Tibet 
General Pereira liad published but little and those 
interested in Chinese geography hoped that he would 
des ote his leisure to a general account of his extensive 
travels He was an enthusiastic adherent of the 
traditional view that the Himalaya end in Assam 
and some of his last letters from K tun tze re stated 
his views on that p oblem Amongst his seientiflc 
contributions was obtaining for the Natural History 
Museum its second Chinese skin of tbc Panda one of 
those interesting animals living in southern China the 
affinities of wl ich are American 


Mr W II Didley Le Souffi 
Thf October issue of the Vtctonan Naturalist contains 
an appreciation of the life and work of Mr W H Dudley 
Le Souef Director of the Melbourne 7 oological Gardens 
who died on September 6 at the age of sixty six Mr 
Le Souef was a prominent member of the Field 
Naturalists Club of Victoria and his extensive travels 
c ver the Australian « ntincnt studymg the habits of or 
collecting native animals birds etc provided material 
f r numerous paj ers which he contnbuted to the Club 
In most of these the mun interest centu 1 on the birds 
but other bronchi s of natur il histor were not neglected 
He compiled a list of Victorian reptiles published in the 
Vtctonan Naturalist of 1884 and was the author with 
Mr A H S I ucas of two standard works The 
\mmals of Australia and The Birds of Austr ilia 
In another \olume Wild Life in Ai strain he 
brought together the accounts of his many expeditions 
which had appeared from tin c to time in the Victorian 
Naturalist and the Em the organ of the Australasian 
Ornithologists tfmon of which he was one of the 
founders His interest in Australian ethnology led him 
to take part also m expeditions to King Island the 
Kent Group, and to Albatross Island Mr Le Souef 
was an enthusiastic student of Nature who was always 
walling to bring natural history before an audit n e 
generally illustrating hw lectures b\ lantern slides from 
his own photographs For many vears he was Assistant 
Director of the Melbourne Zoological Gardens and in 
1903 he was made Director m succession to his father 
Lnder his care the Gardens have become the most 
important collection 01 anun ils in Australia 
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Current Topics and Events. 


I hi satisfaction that has. been expressed with the 
recommendation that the Impend Institute should 
be maintained at South Kensington is accompimed 
with a still wiier regret that the collections are to be 
ibohshc 1 to make room for the War Museum The 
Committee which has mile these recommendations 
apjeirs to rtgarl the collections as of use only os 
tn le samples in 1 accepts the view that those at the 
offices of the Australian igenues in the Strand are 
more useful The Impen il Institute collections how 
ever arc much wider m thur scope l he Impenal 
( onfcrencc urged the ncc 1 of extended teaching of 
the gtrgraphy of the I mpm ind the Impenal 
Institute collections are unique as an illustration of 
the life resources md scenery of every country 
within the Tinpire It is the only collection in Great 
Bntain w Inch can 1 e compared with the geographical 
museums of ( ermany Ihc Institute is naturally 
of It ss value to the gre it Dominions whit h c m affor 1 
well cquippe 1 research lepartments an 1 show rooms 
in the centre of London than it is to the smaller 
colonics an 1 dependencies Hence Australia in 
preWar times contributed to the Institute only 
■yool per innum against icoof given bv Ccvlon 
Ihe smaller lependcncies mil tspccidl} those in the 
tropics ate in increasing need of the help thit may 
be given b> in Impend to opuative organisation 
rmplidtic testimony to the educational v due of the 
galleries is quoted in the mmonty report in which 
New Ztiland offers in increased subsidy if thev be 
maintained ihe colli etions are also condemned on 
the groun l that they ire only of value to people m 
J onion i lriwback slnrcd by ill mtional metro 
politan institutions Ihe leasing of the galleries is 
rccommendc 1 as i means of raising 8oo >t per annum 
for the gencrd revenues of the Institute For this 
amount costly collections m i le and pres nted by 
governments and in lividuals an to be scr ipped and 
a building largely r used by pm ate subscriptions and 
the site givtn bv the Commissioners of the 1851 
b vhibition for an Impen il scientific institution are 
to be handed over to a \N ar Museum Mr H M 
1 1 Idcrdalc Secretary to the executive council has 
lxx.11 appointed \cting Director pending the re 
organisation of the Institute 

Ihf Tnms in its issue for November 28 publishes 
a very interesting photograph showing the eggs of a 
demosaur against their n itural background in fact 
they can si ircely be said to have been removed from 
the lie Is m which they were so happily preserved 
The discovery mode by Mr Roy Chapman Andrews 
when explonng a desert region in Mongolia for the 
American Museum of Natural History has excited 
much interest among naturalists and it is now 
authoritatively announced that surplus specimens 
after complete examination and description will be 
disposed of for about 400/ apiece This price cannot 
be regarded is excessive and the sum realised will 
be used towards defraying the expenses of the ex 
pcdition When placed on exhibition in a public 
museum the egg shohld certainly be accompanied by 
a copy of the photiWaph utilised by the Times 
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showing its companions practically »n situ By that 
times the scientific report on the occurrence will be 
available and will no doubt contain all necessary 
illustrative material The relationship of the demo 
saun 1 to the crocodiles and to the birds makes thi 
discovery of their eggs not in itself surprising but 
the fact thit one egg at least contains an erabryc 
furnishes hope for the revelation of new links m thi 
chain of reptilian descent Public interest shoul t 
now be still further attracted to the fine collection of 
demosaunan remains in the Natural History galleries 
of the British Museum at South Kensington and ti 
the admirable guide recently issued m connexion with 
them (see Nature April 29 1922 p 561) We can 
already conceive a wall painting in the American 
Museum of Natural History depicting the Gobi 
region in Mesozoic times with 1 maternal demosaur 
affectionately bringing up its young 

Among the scientific bequests of the late H011 
N C Rothschild whose death was referred to m 
Naiurs of November 10 p 697 thoso relating to the 
distinguished naturalist s great collection of Siphon 
aptcra or fleas are of special interest not only tc 
entomologists but also to students of insect borne 
disease Including as it does some 40 000 specimens 
of fleas in Ucoliol and 3550 micros! epe slide 
representing in all about boo species the collection 
must prove of priceless value to all who in future 
ye in desire to investigate questions connected with 
the epilemiology of bubonic plague and its trans 
mission by vonous species of fleas Vlthough actually 
presented to the Trustees of the British Museum in 
191 3 the collection was by arrangement allowed t 
remun temporarily in the possession of its founder 
and evui now a further period will elapse before the 
specimens which occupy eight large cabinets arc 
finally installed at bouth Kensington During the 
interval tht catalogue of the collection which will 
include an illustrated description of every species 
represente 1 m it will be completed by Dr K Jordan 
the value of whose work on Siphonaptera as collabor 
itor with the late Mr Rothschild has obtained 
world wide recognition lo provide for the permanent 
maintenance of the collection Mr Rothschild has left 
to the Trustees of the British Museum 10 000 1 upon 
trust in order that the income thereof may be 
utilised to pay the felary of a qualified custodian In 
the testator s will the request is made that Mr 
F J Cox his assistant should bo employed m the 
latter c ipacity Mr Cox is known to possess a wide 
knowledge of Siphonaptera and it was by him that 
it the instance and expense of Mr Rothschild the 
small collection of fleas already belonging to the 
Museum was catalogued and arranged some years 
ago 

Ii is rumoured but we hope without foundation, 
that a suggestion has been made to the Albanian 
Government that exclusive rights of excavating in 
Albania should be assigned to French archaeologists, 
with possession of a considerable proportion of the 
finds Although no one would wish to question the 
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ngbt of the Albanian Government to make such 
dirangements as it thinks best for the investigation 
and preservation of the antiquities of that country 
such a course as is proposed cannot on the face of it 
be considered m the best interests of science It is 
not intended to cast any reflection upon the ability 
or disinterestedness of the archaeologists of 1 ranee or 
any othef country but scientific investigation shoul 1 
be free from the trammels of nationality I he 
position in the Balkans is already one of some 
difficulty as recent legislation in Greece h is restricted 
the number of excavations which will be permitted 
to the Schools of Archeology beyond those already 
in licmg while m Serbia concessions for excavation 
are not to be granted at dll to foreigners In view of 
the great importance of the whole Balkan area for 
archaeological studies any further restriction sich 
as this proposal to confine exc iv ation in \lbani 1 to 
scientific workers of one nation ihty only woul 1 be 
peculiarly unfortunate 

A M ci ssary consequence of any mere ised interest 
in and consideration of sew nee ind scientific workers 
by the generil public will be an examination of the 
part that science has played in producing the bid as 
well is the good features of modern civilisation It 
is natural that the adv nice of science in penetrating 
the mjstenes of the universe or it csscntnl part in 
promoting the development of matmal rtsoums an 
making possible mechanic il production of com 
modifies necessary for peace or war shoul 1 be a 
satisfactory subject of contemplation to the scientific 
worker But the public will not only ask about the 
responsibility of men of science for the dt vclopmcnt 
of fertilisers or of poison gases but also wliat thev 
think is the relation between the present possible 
level of productivity md the present destitute n m 
every civilise 1 stit< Prof I Sod Iv anticipited 
such questions as these in Ins C irtesi iti I conomics 
lectuits an 1 he developed them in a lecture tnt tied 

The Inv crsion of Science given at the Guild 11« use 
Fcclcston Square on Thursday November 29 He 
pointed out the strange coincidence of the perfection 
by James Watt in 1774 of the steam engine which 
was to revolutionise all the methods and possibilities 
of production and the elaboration m 1776 by Adam 
Smith in The Wealth of Nations of a s stem ot 
economics founded on the conditions prevailing in the 
pre scientific stage of society which h is nevertheless 
continued to be applied with the result of in almost 
unlimited capacity for production that cannot be 
exercised because of a completely erroneous standard 
of values Prof Soddy held that wealth must cease 
to be reckoned by any artificial standard whether 
of gold or of the arbitrary judgment of financial 
magnates and be calculated on the actual or potential 
production of the necessities of life 

During the War many unsuccessful experiments 
were tned to bring to a stop from a distance motor 
can or aeroplanes According to an announcement 
in la Liberti a 1 rench engineer has given practical 
proof of an invention that enables him to stop the 
motors of an aeroplane or a motor car at a distance 
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of about 50 yards It is quite possible that the 
emission of very strong Hertzian waves might 
interrupt the proper functioning of magnetos at this 
distance but we cannot infer that it would be equally 
simple to stop the motor of an aeroplane in full flight 
at 1 distance of 1 few miles in any event the 
problem of protecting the magnetos of the motors 
from interference hv smtibly screening them would 
be in easy one 

I hi tr insmission of a broadcast programme across 
the Atlantic by the British Broadcisting Company in 
the early hours of November .6 was a fairly successful 
one 1 rom j to 3 45 am the BBC sent out a 
conctrt from 1 ondm on its normal wave length and 
power llus was broadcisted igam simultaneously 
by the other British stations eich on its own wave 
length All the st items with the exception of 
Birmmgh im M inchester ind Alierdeen were clearly 
heard in America During the winter months trans 
itlantic telephony ind 1 roade isting is generilly 
successful It ring night time During the e irly hours 
of November 27 American stations broadcasted 
Sever il of them were heard in different places in Great 
Britain but the atmospherics intortunately were 
very much in evidence and so tie experiments could 
not be regmlcd is su etssful On l)e< ember 22 the 
K id t Society of re it Britain will make experiments 
in conjunction with Aimncan amiteurs between 
1 ml 3 I he CIO has given permission to 

some n iteur st itions to mere ise their normal power 
(10 w itts) to loco w itts for these tests 

Wi regret to note ai immune rnent m the De 
ecml r ssuc </ Dt ot n tint this numl er is to be 
the list to appear All win are interest! d in the 
spre 1 1 of 1 km wle Igc in 1 apprcci ition of the results 
cf scientific investigation among the general public 
will regret the dis ippe iranee of this publication 
Since it was ounded in 1 )2o Dttcotery lias con 
sistently maintainel a high stanlard of scientific 
leeuracj and has placed before its readers in clear 
ind non technical language a 1 uge number of articles 
necessarily varying 1 onsi lcrably in merit which were 
selected with the express intention ot keeping readers 
alreast of the latest movements of thought in the 
scientific world It was started under fivourable 
auspices at a time when the events of the W ir had 
impressed upon the public mind the value of sei ntific 
research from a practical point of view Its com 
mittee of management consisted of representatives of 
the most import mt of the scientific md learned 
societies and amongst its contributors it has numbered 
some of the most prominent of the scientific men of 
the day Yet notwithstanding these facts and not 
withstanding a wide ■’ppreciation of it9 merits as a 
popular scientific publication it has failed through 
lack of public support 

Ir was stated 1 1 our issu* of December 1 p 803 
that the Science ( ollections from the Western 
Galleries of the Science Museum South Kensington, 
had been removed to three unfinished galleries of 
the new Science Museum building and that one of 
I th^se galleries has now been thrown open to the 
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public In this are the following exhibits As 
tronomy Sun Hals astrolabes and similar instru 
nients tr insit instruments eq ntonals astronomical 
photographs telescopes original apparatus an 1 
instruments made or used by the Herschcls Survey 
mg Instruments 11 strating the development of 
the theodolite and level including Ramsden s three 
feet theodolite Meteorology Almost the whole 
section as prcvio isly exhibited with i recent 
acquisition —a pi istcr cast of an e trly Korean 
rain gauge Chemistry Historical apparatus and 
specimens including apparat is of t araday and 
Crahim Hartleys original spectrograph replica 
of I nestley s original oxygen app iratus models of 
chemical works Optics Micnscopcs telescopes 
spectacles polanscopes early moving picturt devices 
Sound Latly talking machines including Fdison s 
original phonograph instruments used in sound 
ranging Botany Models of flowers About eighty 
per cent of the Science Collections will be in storage 
until more space becomes avail ible 

It is innounced in the Times that 13 000 000 fnnes 
(more than 160 000/ ) was collected for the benefit 
of trench scientific laboratories on the occasion of 

Pasteur Day 

Dr F W Wn i way J P Ncwfoun Hand provi les 
an interesting running comment on the film pro 
duction Nanook of the North at the Polytechnic 
Hall London His talk basel upon personal ex 
perience takes the place of the customary captions 
and makes more real this untouched and unrehearsed 
picture story of the actual life of the Eskimos on the 
west side of Ungtvt The musical accompaniment 
to the closing scene an Arctic blizzard enhances the 
effect so strongly that the impression of desolate 
brutality lasts long after the vision ceases Mr 
Flaherty s picture is ass ire Uy one to see 

Recfnt additions to the National Portrait Gallery 
include the portruts of three former fellows of the 
Royal Society n imely — Sir C eorge Howard Darwin 
K C B (1845 1912) Sir Henry Charles Englefield Bt 
(1752 1822) and Mr Philip Metcalfe (1735 1818) 

The Huxley medal of the Rojal Anthropological 
Institute for the year 1923 has been awarded by the 
Council to Dr F Sidney Hartland the well known 
authority on folklore and the author of Pnnitive 
Paternity and other pioneer works c n social 
anthropology I nfortunatcly the state of Dr 
Hartland s health in the earlier part of the year has 
preilu led him from preparing the Huxley memorial 
lecture which it is usual for the recipient to deliver 
on the occasion of the presit tation of the medal 
The Huxley medal for the year 1924 has been iwarded 
to Dr Henn Vemeau of P ms by whom the Huxley 
memorial lecture for 1924 will be delivered in Noveni 
ber next 

Mr Joslph Barcroit has been elected Fu lleuan 
professor of philology at the Royal Institution in 
succession to Sir Arthur Keith M lc Due de Broglie 
Dr C L Guillaume and Pnfs Debye Finstcin 
Groth and von Laue have been elected honorary 
members of the Institution 
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The British and I oreign bailors Society In 
corporated The Passmore Edwards Sailors Palace 
f8o Commercial Road London E14 supplies Christ 
mas parcels regularly to more than 600 lighthouses 
and lightships in addition it maintains 650 ships 
1 branes afloat and parcels of literature and magazines 
are regularly placed by the Society on outgoing ships 
Gifts of literature books magazines etc ^rould be 
welcomed at the Society s headquarters 

Ihl foUowmg officers and committee of the Uni 
versity of Durham Philosophical Society for the 
Session 1923 24 have been elected President 
Rt Hon Lari of Durham Vice Presidents Hon 
Sir Chas A Parsons Sir Theo Monson Dr T H 
Havelock Dr II Stroud Prof H I ouis and Mr 
W HaU Committee Commander C J Hawkes 
Dr H V A Briscoe Dr G R Goldsbrough Dr 
J A Smythe Mr S H Collins and Mr Rhys 
Thomas bdit r Dr G W lodd Librarian 

Dr T Bradshaw Secretaries Mr J W BuUerweU 
and Mr B Millard Griffiths Ihe second edition of 
the Dr Theodore Merz Memorial Number of the 
Proceedings is now m the Press 

\t a meeting held in June last it was decided to 
establish a memonal to the late Prof A D Waller 
and Mrs Waller in the form of a fun 1 fir scientific 
research to be administered by the Council of the 
London (Roy tl Tree Hospital) School of Medicine for 
Women (Natcrt June 16 p 818) Prof WaUer 
was also lecturer in physiology at St Mary s Hospital 
Medical School for nineteen yeirs and it is now 
proposed to establish an a 1 htional memorial in the 
form of a research room to be known as the WaUer 
Research I iboratory in connexion with the Physio 
logical Department A large and distinguished 
committee of British and foreign scientific workers 
has been formed to carry c ut the memon il schemes 
Subscriptions marked accor lingl> if they are intended 
for the bt Mary s Hospital Medical School memonal 
should be sent to the hon treasurer of the fun 1 
Prof J Mellanby St I homos s Hospital Medical 
School London S L 1 

Mr W H Hoiflri has been appointed by the 
Council of the University of Leeds to be research 
chemist to the Joint Research Committee of the 
National Benzole Association and the University in 
succession to Prof E C Williams who resigned his 
app mtment on September 30 on his « leotic n to the 
Rams ly memonal chair « f chemical engineering m 
the l niversity of I ondon Mr Hoffert took a first 
class at Oxford in 1914 in the final hinour school of 
natuial science (chemistry) and was also awarded a 
research scholarship at Jesus College In 19x9 he 
was ippomted to a research feUow ship of the Salters 
Institute of industrial chemistry More recently he 
has worked os research chemist to a I ancashirc firm 
engaged in the co il tar industry an 1 lias also had 
expenence at H M Fuel Research Station Greenwich 
Mr Hoffert wdl work m the Department of Coal Gas 
an 1 1 uel Industnes of the l niversity of I eeds under 
the supervision of Prof J W Cobb particularly m 
connexion with the possibilities of increasing the 
home supplies of motor spirit from coal 
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Prof A Smithfi 1 s resigned in June last the chur 
of chemistry in the University of Leeds which he had 
held with much distinction since m 1886 he was 
appointed in the old Yorkshire College His part 
in promoting the foundation of the University of 
1 ceds in bringing technological studies into relation 
with other work of the Um\ ersity in furthering 
chemistry and its technical apphcitions and in 
linking up the University with the community it 
serves is well worthy of commemoration and a 
committee has been appointed to raise funds for this 
purpose With the money obt lined it is propose 1 
to have a portrait of Prof Smithclls painttl fir 
presentation to the University and to establish in 
lus name and by his advice a fellowship or scholar 
ship within the University — two means by which 
his connexion with the Lmversitv will be handed 
down to posterity Subscriptions male pas die to 
the treasurer of the Smithclls I un 1 shoul 1 be for 
warded to Mr A C» 1 upton Bccchwoo 1 Koun lha\ 

I ecds 

Mk Psui C Srswirv associate cmat-ir of plants 
in the National Museum Smithsomm Institution 
has left Washington for 1 inam 1 where he will make 
investigations of the plant life of the C ina) /one and 
its immediate vicinity Hus w rk undertiken m 
cooperation with the Department of Agricult ire 
has for its object the prepar ition of a descriptive and 
Illustrated account of the plants occurring in the 
region Botanic d exploration of the Isthmus of 
Panam 1 was begun about 17 » > by Li is Nte a branch 
man who iccompime I the famous nivigatir Milt 
spina on his voyage aroun 1 the w nld \ \ cry 
extensive collection also was < btained by the Sn ith 
soman Biologic il Surv ey of the 1 an inn C uial /one 
in 1910 11 and more recent collectors h ivc forwar led 
to the Nation il Museum noteworthy ullcctions so 
that at the prtsent time more than 20 o species < f 
plants are known from the region r rom a bolaiiicil 
point of vitw the Isthmus has not Icon thoroughly 
explored however ind it is piobablc that furthu 
work there will mere vse this number by 50 per cent 
Panama is pirticularlv rich in p Urns and h is a goo 1 
representation of orchids md ferns After spen ling 
abc t two months in Panama Mr St indlcv will go 
to < osta Rica to make f irther collections of j lants 

Ln the course of his presidential address to the 
Institution of Civil Fnginccrs lclivercdon November 
6 Sir Charles Langbndge Morgan had a good deal 
to sav in encouragement of the numerous young men 
seeking to enter the civil engineering profession often 
with in equipment of scientific knowledge and general 
education which would have been regarded as excep 
tional in his own early d lys Sir Charles triced the 
development of transportation m Greater Iondon 
during the past fifty years and gave a number of 
interesting tables relating to local railways suburban 
sections of mam line railways tramways omnibuses 
etc these earned a total of 1 036 806 934 pass 
engers in 1900 and 3 123 321 122 in 1920 brain the 
developments which have taken place and others 
projected Sir Charles refuses to believe that the 
profession of civil engineering has entered upon a 
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permanent decline No one cm deny that there is 
reason for temporary discouragement of young men 
who ire at present confronted with extraordinary 
difficulty m obtaining work If the older members 
were to shut their eyes to the seriousness of the 
position of junior members of the profession thev 
would be failing m their lutv It is the p irt of such 
bodies as the Institution of (.ml Engineers to do all 
thit cm be done by organisation encouragement 
and co oper ition to hasten th it recovery of the whole 
profession to which ill look forward 

\ cnur with code md instructions lelative to 
wirtless weither telegraphy in Great Britain and the 
countries of Tunpe and North Afrua has recently 
been issue 1 by the Meteorological ( )lfice of the Air 
Ministry (W O 252 H M S O 2s f / net) The 
lctails of the mi teorological messages transmitted 
bv the sever il countries ire irnngcl on 1 uniform 
plan 1 lines of sen ling are explainc I and the 
meanings of the sy mbols use! so that any one 
hiving the smtillc equipment tin receive both 
reports atid force ists I he issue of particul irs of 
the mess igcs from different countries is brought 
up t> date ind uneiihng njticrs will be issued is 
required from time o time P irchaseis of this new 
edit on of the g 11 lc will be mformel when fresh 
nctices are issicl if they notifv Ihc Director of the 
Meteorological Office tlvat thev desire to receive the 
inform ition l se can be mi lc of mess iges trans 
mitted to Ihe Meteorological Office bv the ud of 
which the dailv weather reports and forecasts are 
prcpircd for the Press ind the genual pul 1 c ln 
atdition to this a generil inference is issutd at 
1 1 3 a M an 18 pm b iscd on observ itions taken at 
numeral s local an 1 foreign stations as well as over 
the Atl in tic An example is given of the general 
inference md it is stitcl th it the hrst trans 
mission t i tin rcjxirt is made at ten wor Is t minute 
for the^ benefit of amiteurs The mcssige is in 
plan languige and can be reidily un lerstood by 
others than mctcorc logists 1 he general inference 
is in effect 1 picture in wor Is from which a general 
survey of the prev uhng anti contiolluig weither 
conditions can be obt iinul 

Ihu innuil reports of the Smithsonian Institution 
of W ishington c ntarn not only full st itements of the 
activities of the Institution during the vear b also 
a 1 irge gentral appendix which consists of 1 miscel 
lantous collection of memoirs covering 1 wide range 
of subjects This ippendix forms fully three 
quarters of the vclui c foi i J21 which has recently 
been issued and it provides valuable collection of 
notcwortl y scientific papers issued during the year 
Many of the items m. original and by American 
workers while others are translations and reprints 
Among the latter are Gosmogeny and Stellar Evolu 

tion by Mr J II Jeans fromNAiURi of June 30 and 
July 7 1921 and The Age of the Tarth by Lord 
Raleigh Prof W J hollas Prof J W Gregory and 
Dr Harold Jeffreys from Nature of October 27 
1921 The translations mcluded are The Dia- 
meters of the Stars by A Danjon from L Astronomu 
of November and December 1921 The Histone 
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Development of the Evolutionary Idea by Bram 
slav Petromevics which is a translation of the first 
chapter of Petromevics work L Evolution univer 
selle The Heredity of Acquired Characters by 
1 rof L Culnot from the Revue Gtntrale des Sciences 
of October 15 1921 The Indian in I iterature by 
Herman F C ten Kate from papers published in the 
Dutch magazines De C tds (191 j) and De West Indtsche 
Guts (1920) and Ihe Alimentary Fducation of 
Children by Prof Marcel LabW from the Revue 
sctentifique of September 10 1921 

Thl Christmas lectures at the Royal Institution 
which are to be delivered this vear bv Sir William 
Bragg will be published afterwards m book form by 
Messrs G Bell vnd Sons I td under the title 

Concerning the Nature of Things 

Wf have received from Messrs Ogilvy and Co 
18 Bloomslury Sq Wt 1 the British agents new 
editions of I citr catalogues of microscopes and dis 
secting microscopes ind magnifiers Microscopes 
ol jeettv es magnifiers and other apparatus of all 
t\ pcs arc listc 1 and the purchaser has a wide choice 
as regards both elaboration and price In addition 
some interesting and instructive details are given of 
the general properties of objectives an 1 eyepieces and 
of their classification 

Mfssrs C Baker of 244 High Holbom London 
W C x have recently issued a new classified list of 
second h ind scientific instruments (No 79) which 
they have for disposal The cat dogue contains a large 
assortment of apparatus ind partiularly of micro 
scopes telescopes and their accessories Among the 
istronomicil telescopes (refractors) are a i. m 
equatorial vnd a 7} in both by Cooke and an 8 in by 


Grubb A wireless department has beet established 
by Messrs Baker and a list of the apparatus available 
all of which is new has been added to the catalogue of 
second hand instruments 

In the Year book of the Royal Society of Tropical 
Medicine and Hygiene Session 1923 24 recently 
issued an account with illustrations is given of the 
Chalmers and Manson memorial medals of the 
Society The former founded by a donation from 
Mrs Chalmers is in memory of Dr Albert J Chalmers 
the latter by a surplus of a portrait fund is in memory 
of Sir Patrick Manson Ihe Chalmers medal is 
awarded biennially and this year has been presented 
to M 1 Koubaud of the Pasteur Institute Pans 
Ihe Manvon medal is awarded tnenmally and has 
been presented to Sir David Bruce 

Thf Cambndge Philosophical Society is to publish 
through the Cambndge University Press as bepara e 
supplements to the Proceedings translations of Dr 
Niels Bohr s present senes of papers On the 
Applic vtion of the Quantum Theory to Atomic 
Structure Part I of which has already appeared 
m the Zatsc/nft fur 1 hystk vol xiu (1923) The 
translation of Part 1 will be closely followed by a 
similar transl vtion of Part II which it is hoped will 
ippear simultaneously with the German version 
Part I will deal with the fundamental postulates 
of the quantum theory and Part II with the theory 
of senes spectra 

E rrata — Tn our issue of November 10 p 704 in 
the Research Item on the Earl> Proboscideans for 

Schlasser read bchlosser December 1 p Sob 
in the Research Item on the Cheiropterygium in 
Amphibia line 3 from end for its first 1 read 

its first e 


Our Astronomical Column. 


Thf DicrMBFR Mettor Showfr — Mr W E 
Denning wntes This annual display of meteors may 
be expected on the night of W ednesday December 12 
when it will probably reach its maximum intensity 
Ihe shower is visible though it supplies very few 
meteors lunng the first week of December and the 
radiant point appears to be a moving one like that 
of the August Perseids As the moon will be absent 
from the evening sky during the early part of De 
cembcr this year it will be possible to watch the 
oncoming and development of the shower if we 
get sufficiently clevr weather The position of the 
radiant on Dec 1 will be about 98° 4 34 0 on Dec 3 
104° f33° on Dec 10 iro 4-33 and Dec 15 
u6°4-32 

Occasu nally the shower proves a nch one and 
supplies abrut 40 or 30 meteors per hour but the 
most abundant displays are usually witnessed in the 
morning hours as the radiant is then at a greater 
altitude than in the earlier part of the night In 
1920 on Dec 12 the shower returned with con 
siderable strength though it does not appear to have 
been well observed in consequence of unfavourable 
weather 

The individual meteors of this stream are moder 
ately swift and short and as they do not often 
leave streaks or trams they arc rather difficult to 
record accurately The radiant point is therefore not 
often determined as correctly as that of the Perseids 
or Leonids 
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Companion to Omicron Cett — The interesting 
variable Omicron or Mira Ceti has been found by 
Prof R G Aitken (Harv Coll Obs Bull No 792) 
to have a close companion at distance 1 01' position 
angle 132 3 0 The companion was bluish in colour 
and on October 19 was fully half a magnitude fainter 
than the variable The tardy discovery of a com 
pamon to such a well scrutinised star is remarkable 
and suggests that the distance may be increasing It 
will doubtless be carefully followed in the hope of 
obtaining an orbit which would determine the mass 
of Mira It is possible however that the pair is an 
optical not a physical double 

Proposed Obsfrvatory in New Zealand — The 
Bulletin of the New Zealand Astronomical Society 
announces that the University of Yale has offered a 
large telescope for astronomical observation in New 
Zealand provided a good site can be found the con 
dt turns of seeing to be tested with a telescope of 6 or 
7 in aperture in a similar manner to the tests made 
before setting up the Victoria telescope in British 
Columbia The New Zealand Government has been 
approached to grant funds for this examination and 
has given a hopeful reply The difficulty appears to 
be -to combine good seeing with convenient access 
Most of the towns are near the coast and the seeing 
is poor Various sites are suggested by amateur 
astronomers and it is greatly to be hoped that the 
scheme may go through 
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Researc 

The Causal Organism of Braxv in Shffp — 
There has been much dispute regarding the essential 
symptoms and the causal organism of nraxy What 
may be called the old school considered the disease 
to be due to an anaerobic motile spore bearing 
bacillus giving rise to an mflatnm itory condition 
of the fourth stomach But the latest review of 
our present state of knowledge by Dr J P McGowan 
j Ctntralbl f Bakterxol Parastt und Infiktx n kr 
Jena Bd 91 1923) shows that in face of the criticism 
of continental workers and of the inthor himself 
this view must be abandoned for feeding or inoctila 
tion with the alleged causal organism fails to produce 
braxv It would also appear that the symptoms 
usualh considered to be those of braxv are m reality 
very rapid post mortem putrefactive ch tnges I x 
animation of very fresh care iscs shows the ibundant 
presence in pure culture of bactllux Itpoluns sepitcu 
ovturn inoculation with which repro luced the disease 
and this would indie ite that braxv is a h\ pcracute 
form of hxmorrhagic septicemia bheip ire pre 
disposed to attack under conhtions of lowered 
resistance often dependent upon cli mtic factors 
such as the presence of a large quantity of frosted 
grass in the food or exposure to severe d ty an 1 night 
fluctuations of temperature Sheep which are feid 
ing poorly seldom suffer from the disease ind to this 
fact the luthor attril utes the success of the wtll 
known pig lung drench ind of the vaccines 
prep ircrf from non < au il b icilli since both treat 
ments throw the sheep seriously out of condition 

Insulin — The chcmisty of insulin is described in 
an article by Mr Norman F vers in the ( hemual 4 ge 
for November 3 So far bick is 1885 Mering and 
Minkowski notice 1 thit complete extirpation of pan 
creas from dogs wis follow e l within 1 few dajs by 
diabetic symptoms similar to those observed in human 
beings Lepme suggested that the pancreas gave 
some secretion which controlled carlxihydrate meti 
holism and this view game 1 ground Schafer sug 
ested the nime msuline for the secretion pro 
uced by certain groups of small cells in the pancreas 
Many attempts were made to prepare in extract of 
the pancreas which on injection would reduce the 
blooa sugar of a diabetic patient but it was left lor 
Drs Banting an 1 Best working under Prof J J R 
Mocleodat Toronto University to crown these efforts 
with success Mr Evers describes the original 
method of extraction in some detul and considers 
the subsequent improvements he also treats of the 
puufication chemical properties and of the other 
sources of the substance Apparently for the present 
ox and pig pancreas are the only available economic 
sources It will be recalled that an article by Prof 
J J R Macleod describing the action of insulin 
appeared in Naturf of October 27 p 623 

Tropical American Ascomycetis — Among the 
Ascomycetes of Tropical America are several puz/ling 
forms of Discomycetes which in habit recall rather the 
Basidiomycetous genus Aunculana Just before hu> 
death the late Prof Durand had revised a number 
of these forms and his findings have been published 
by Dr Roland Thaxter with some notes and two 
plates of figures added The long established genus 
Midotis hr is now clearlv characterised for the first 
time whilst some other cunous species including 
some previously grouped under Cordientes Mont are 
now placed in a newly formed genus Ionomidotis 
Durand Seven species of this new genus are described 
and a key supplied for their identification 
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1 Item*. 

CONIROI OF DlSFASr IN THE PAI MYRA PALM 

Something of the problem involved m carrying out 
remedial methods m phytopathology is to be seen in 
the report by W McRae appearing in the Memoirs- 
of the Department of Agriculture in India volume 12 
No 11 July 1923 In 1905 Dr L J Butler 
identified Phytopktkora palmtvc ra Butl as the cause 
of the serious disease of the Palmyra palm Borassus 
flahellxfet 1 inn occurring in the Madras Presidency 
This palm is of great importance to the native 
community both for its fruit ani for its use as the 
source of a fermentablo liquid used in the preparation 
of toddy Tor the latter purpose the leaves at the 
apex of the short ore cut Older leaves are some 
times cut also for use either as fuel or as a source of 
fibre ( ontrol of the disease has involved the 
cutting removal and burning of the green tips of 
diseased trees and then as experience showed it 
possible the removal of outer disetsed leaves from 
less severely iffeeted trees which then frequently 
recovered from the distase Ihe author concludes 
that during the fifteen vears in which the control 
operations which he renews have been in progress 
some three quarters of a million palms have been 
saved and he affirms definitely that the disease has 
been reduced from a grave menace in 1908 to 
a controlled problem at the present time The 
operations camel out by native workers under the 
supervision of a special staff recruited from the 
Revinue Branch of the District A Immistration arc 
estimited to have cost 20000/ for the period 1916- 
1921 l ntil the application of the Pest Act every 
thing had to be done with the acquiescence and 
co operation of the villagers the result being ao careful 
an attention to propagmda and educati n m the 
reasons for remedial measures that during the first 
two years operation of the compulsory clauses 
contained in tne Pest Act only one prosecution ha« 
proved necessan 

The Theory or Isostasy — At the meeting of the 
Royal Geographical Society on November 12 two 
papers discussing the theory of isostasy from very 
divergent angles were presented The briefer one 

Doubts and Suggestions on Terrestrial Isostasy by 
Captain Alberto Aiessio is critical of Hayford s. 
method of treating Pratt s hypothesis his assertion 
that the field of force of gravity being observed only 
at a limited number of points can be produced in an 
infinite variety of ways by appropriate distributions 
of density may lie assented to but he brings forward 
no arguments of sufficient weight to explain away the 
value of Hayford s simple general hypothesis as to the 
distribution of density under mountain or oceanic 
regions as a means of accounting for variations m the 
gravitational field The second paper on Abnormal 
Densities in the 1 arth s C rust disclosed by Analysis 
of Geodetic D ita is by Prof Sv Bown of the United 
States Coast and Geo letic S irvey who has continued. 
Hayford s isostatic researches It is a valuable and 
interesting r^sum^ of the present state of the theory 
indicating both its many successes and the extent to 
which it is to be regarded as a simplification — for 
purposes of preliminary analysis and computation — 
of the probable real facts The anomalies or differ 
ences of the observed grav t> data from the values- 
calculated by Hayford s method are shown to be much 
less than those from the values calculated by Bouguer s 
method in which no account is taken of the isostatic 
compensation It is also shown that the Bouguer 
anomalies increase rapidiv for elevated stations while 
the isostatic anomalies show a purely normal 
accidental distribution Even so a considerable class 
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■of cases in which the isostitic anomalies suggest 
decided departures from isostatic equilibrium can be 
reisonablv accounted for by what may be regirded 
as i second approximate n to the facts the simple 
Havfor ban theory is that the compensating excess 
or defect of density is listnbutcd uniformly through 
out a eclumn of a certain depth indepen lent of 
locdity ITof Bowie has shown that m many cases 
there is geological evidence for the existence of 
he ivicr or hglitcr rocks (as the case may be) neirer 
the s irface ind th it these are cap iblc of accounting 
for many of the anomalies referred to without sup 
posing the isostatic compe ns itioti 1 1 be incomplete 

Carbonisation oi Coai 1 he T uel Research 
Boar 1 has issued l report ( 1 echnic il Paper Mo 8) on 

The Steaming of Wig in \rley C oal in \ ertical Gas 
.Retorts (H MSO jd net) It sets out the 
results which were ol tamed when this partie liar coal 
was carbonised with griduall) increasing quantities 
of steun in the l lover West vertical rctvrts of the 
I u 1 Rt st well Boar I s experiment il station at 
Greenwich 1 he coil is one largely used for gis 
making m 1 anc ishin uid the tests on t were came 1 
out at the request of the 1 rtstc n( is Comp my the 
Wigan (cal ml Iron Comp my It! aul Messrs 
Wist s C as Improvement Comp my f Id these firms 
t mbining to heal tl t cost of joo tons of < i il for the 
purpose A 1 irge amount of let ul is to the results 
obtained hn Is its pi ice in the text of the report ind 
pirticulirlv in tables given it the enl from which 
it is plain tint an ittimpt his been mile to st ure 
is mu< h inforu ition as possible during the tests for 
the guilmee of gas engineers who m iv be thinking 
of using this coal It is interesting to note that s >me 
lati have been icquirt 1 for t he fuel consumption as 
reported thus lhe amount of heat required per 
ton for the c irbomsation <f this eoal including the 
sensible lu it in the products vineel fix m 13 > therms 
with 5 per cent st< im to iS 25 therms with 20 per 
cent steam lhe intermediate points were not 
ol t unable owing to the amount of lit it which was 
tiken up by the setting when only three retoits were 
in use being unknown 

Tj mu rati kj Ml* ASC RI\ IxSIRlMrNIS A use 
ful bool let of 71 piges has been issue I by the 
Cdnil n lge ind f ml Instrument ( omptnv in which 
a concise account is givtn of the van >us temperature 
measuring instr iments in ide 1 y this firm A perus il 
of its contents shows that the number of usel il 
dcviees ipphcablc to the me is irement of temperature 
is eontinu dlv inercasing so that the user has now 
a much wi ler cli nee than heretofore Descriptions 
are given of dnl and in lex thermometers the litter 
being provi led with in eketne alwm attachment 
fir ringing a bell when the temperature differs from 
tli it at which it is desired to work With both these 
types continue us records may be t iken cn charts 
1 y m 111s of a moving pen In connexion with 
plilmum resistance thermometers direct reading 
indie itors f r any essigncd ringe are provided in 
which the movements of the pointer depend upon 
the extent to ivl ich 1 Wheatstone bridge is thrown 
out of 1 alancc by the varying resistance of the 
platinum it different tcmjieraturex Thermo electric 
pyrometeis with base metal end rare metal couples 
and suitable in licators ind recorders arc described 
a form usiel for measuring surface temperatures and 
methods of cold junction control being of special 
interest Amongst radiation and optical pyrometers 
a description is given of 1 recent pattern of the 
■disappearing filament type cipable of reading to 
2100° C A new feature is the introduction of 
-devices for the automitic control of temperatures 
•either of gas or electric furnaces or tanks of liquids 
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Control is effected from the indicator by means of a 
relay which comes into action when the required 
temperature is reached and operates a mechanism 
which regulates the supply from the source of heat 
The instruments lesenbe 1 un lcr tins head represent a 
distinct ailv ince in temperature measuring appliances 
I isuiNi in On wnn Driliinc — lushing is 
a term employed by the driller to cover a multitude 
of different operations connected with the drilling 
of oil wells but it is mvan ibly synonymous with 
trouble of some kin 1 or other md always c ills for 
the greitest skill and ingenuity on the part of the 
operators concerned Technically speaking the pro 
cesses t f side tracking of tools casing or similar 
obstruction frequently necessary in emergency also 
come within the purview of fishing jobs The 
recovery of lost or stuck tools runaway tools 
broken ropes or lods lost or broken rasing the 
removal of frozen pipe or other obstacle impeding 
the drilling of the well — these ire somi of the many 
kinds of trouble experienced by the lriller 1 ishmg 
methols litter with the type of drilling system in 
vogue with the efficiency of the drilling crew and 
to a lirge extent according to the country m which 
the oil fill is situate 1 It should be borne m mm l 
that operations of this chiractcr ire usually lengthy 
telious ind expulsive since while thev arc being 
carnt I out the well cert unly c innot be earning 
iny money consequently prolucers are becoming 
more and more dive to tlu necessity for reducing 
fishing opcrati ms to the ibsolute minimum by the 
employment of the most skilful drillers equipped 
witn the most up to date tools and devices for 
ichicvmg the desued results Drilling is Ik. coining 
more and more of 1 science less of routine manuil 
labour it is therefore valuable to have the advantage of 
1 paper such as Mr \llxrt MUlar s re id on Nov ember 
13 before the Institute of Petroleum Technologists 
dealing with the C alician tana Inn pole toil hshmg 
methods which provi 1c 1 1 natunl sequel to lus previ 
ous paper on the s line system of drilling for petroleum 
Mirci ry as a Workim St bstanu i-or Binarv 
In. id ItRiiiNis — lhe possibilities of the use of 
mercury in this connexion were discussed in 1 paper 
rt ul by Mr Willnm J heart in liefore the Instilu 
tion of Mcchinical I ngineers on November 10 No 
fluid exists which possesses the 1 leal conditions for a 
single 11 ill turbine hence the use of two fluids -one 
having a high boiling p unt to be use l in 1 high 
tcmperatuic turbine ind the other with 1 1 jw boiling 
point to lie used 111 ilow temperature turbine Mercury 
may 1 e used for the first fluid an l ste im for the 
second It is state l that an experimental mtreury 
vapour turbine h is been built m the United States by 
the General Mectnc Compiny to the lesigns of Mr 
hmmett anil that 1 secon l turbine has recently been 
put into operation There does not ippe ir to be any 
published information on the subject in Great Britain 
A considerable amount of experiment el work has been 
done by c henusts and physicists on the properties of 
mercury but all the data required for 1 complete 
study of the problem are not at hand A large 
amount of research work pirtioularly in connexion 
with the determin ition of latent heats at high tern 
peratures remains to be done A considerable part 
of Mr Kearton s paper is taken up with a discussion 
of the properties of mercury and the results obtained 
by many workers are reviewed lhe author has 
calculated tables giving the relation of temperature 
vapour pressure sensible heat latent heat total heat 
entroptes of the liquid of evaporation and of the 
mercury vapour these tables appear in the paper, 
and are supplemented by diagrams showing the 
properties graphically 
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The Royal Society 

Institution o* Rfsevrch Pkotfss jrships 

A T the anniversary meeting of the RovtI Society 
held on November jo the report of the Council 
was presented and the president Sir C h irks Sher 
nngton dehverct his address Hu report of the 
Council refers m-unlv to the chief lienefacti ns 
made to the Society for tht promotnn of scientific 
investigation Ihese are the gift if ioo ooZ male 
by Sir Alfred Yarrow in ltbruarv list a bequest 
of 50000Z by Dr f udwig Mond which cunt to the 
Society through the de ith of Mrs Mon 1 in May 1 ist 
500/ a year for at least fry e v tars from the Worship 
ful Comp my of Armourers and Hrasicrs the 1 oulerton 
gift of 20 000 Z and the bequest by Miss L A T oulcr 
ton of the residue of her estate and the Messel 
bequest of four fifths of the residuary estate The 


Anniversary Meeting 

in proportion to the total incomes of these two funds 
It wis further resolve 1 on the recommendation of 
this Committee tliat the chief remaining part of the 
income from the v inous funds be used m the endow 
ment of certain Riyal Society professorships these 
to le awarlel to men only of proved ability for 
inkpcnlent reseir h and regulations have been 
adopte 1 both f >r the endowment of these professor 
ships and for the endowment of scientihc research 
in other ways out of the rcsi lue of the various funds 
Detailcl regulations for the a Iministration of these 
four fun Is an 1 for the appointment to and tenure 
of Royal Sicictv research profi ssorships have been 
adopted by the t uned and 1 sep irate Committee has 
been ippointe 1 to make recommend itions as to the 
admimstntion of the Yarrow fund 



me me from the present investments of the feur 
funis available for the endowment of scientihc 
research is approximately as follows b oulerton 
gift 1000Z h oulerton be juest 4051! Messel 
fund 1575/ md \ arrow fund 5440/ No income 
has so far been ret civ cd frem the Mond fund but 
recording to the terms of the will it is anticipited 
that there will be an annual income of about 2500Z 
Upon the rccupt of Sir Alfrel Y trrow s gift a 
committee wis appointed by the Council to consider 
and make recommendations as 1 1 the general use 
and administration of the Iouhrton Messel Yarrow 
and Mond funds hollowing a recommendation of 
this Committee the Council resolved that m the 
first place the remaining sums of 2<joZ to be paid 
in respect of the yet unpublished volumes of the 
Royal Society Catalogue of Scientific Papers be paid 
out of the income of the Mond fund and that after 
this the deficit of the Royal Society s publication 
fund should be met each year by contributions from 
the Messel fund and from the Mond fund these 
contributions being made in so far as convenient 
MO. 3823, VOL. 1 1 2 ] 


Sir Chirlcs Shirrington devoted his address 
ilmost entirely to an account of the institut >n of 
these resemrh j rofessorships and the policy adopted 
bv the Society m regird to this means of securing 
the ad\ incemcnt of na ural knowleige It is felt 
that professorships endow c 1 m the wav described so 
is to lie mobile joU as rtgarls the University at 
which they are laid ind the subject of research 
ire of enormously greater value than profess jrships 
01 fellowships tied f »r all time to \ particular uni 
\ersily ind a particular suhjtet 

The portions of the president s address referring 
to the use of these endowments and to the work of 
this year s medallists arc printed below in a slightly 
abridged form 

Sir Charlis Shfrrinc ton s Phlsiduniiai 
Addrlss 

At the anniversary meeting it cannot be out of 
place to iterate the main object of the Society s 
foundation — the improvement of Natural Know. 
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ledge by discovery and as a never failing means to 
that end the furthering of research A reference 
made to it at last year s anniversary dealt particularly 
with the funds at the disposal of the Society for assist 
ing that great purpose To day in reviewing how 
ever briefly tht events of the past year the Society 
recalls with lively gratitude the noble gift received 
from one of its fellows Sir Alfred V arrow It is a gift 
specially directed towards this same essential aim of 
the Society s existence The terms of Sir Alfred s 
letter accompanying the donation were no less 
generous end public spirited than the gift itself I he 
letter stressed that the money be used to aid 
scientific workers by idequate payment and by the 
supply of apparatus or other facilities rather than to 
erect costly buddings 

Ihe receipt of this splendid gift was followed it no 
long interval by the accruing to the Society of the 
valuable bequest from its past fellow the late Dr 
Iudwig Mond Ihe accession of these funds to the 
means at the Society s disposal for advancing research 
his enabled and suggested systemisation of its pro 
vision for that end Consideration was undertaken 
of some adjuste 1 scheme whereby the disbursements 
the Society could hope to makt for the furthering of 
research should keep suitably in sight the whole ambit 
of the Society s purview of naturil knowledge thus 
making for advance over a wide scientific front 1 or 
such a plan the 1 oulerton Mtssel Yarrow and Mond 
funds to mention them in their historical sequence 
taken in conjunction ind following the wishes of their 
indivi lual donors lend themselves well I he scope 
of destination of these funds extends from physics 
chemistry and engineering on one hand through 
biology to on the other hand Medicine ind such 
sciences as are connected with the discovery of the 
causes of dise ise and the relief of human suffering 
Ihe mere scant enumeration of the circle of the natural 
sciences suffices to show them is a band of brothers 
and seeing them as such is to remember their call is for 
research and not even solely for science s sake itself 
but for th it of humanity as well 

In addition to the question of the 1 readth of field 
there remained that also of the particular form which 
help for research might take in order to be best cffei t 
ive in whatever held ren lered Ihe consider itidn 
given to this his been very full and careful It will 
be recalled that from the Donition fund ind from 
some other funds of smaller amount and also through 
the C ommittee administering the annu il Government 
grant the Society is able annually to make disburse 
ments helpful for apparatus ind material in response 
to applications in regard to particular items of research 
Moreover the Society has of research studentships 
five in a Ulition to the borby fillowship All and 
each of these have rendered and are rendering valu 
able ud to scientific research in their several respectiyo 
ways Broadly taken their destin ition is to workers 
of promise in the earlier period of their c ireer and 
such workers are thus providtd with opportunity for 
proving the powers of their promise lhis year in 
addition to the above a generous and public spirited 
step taken by the Worshipful Company of Armourers 
ana Brasicrs enables the Society to participate re 
sponsibly in the management of > ct another endow 
ment of somewhat similar scope 

Bearing in mind this relatively satisfactory provision 
already existent for these needs ind recognising further 
the far reaching outside provision available from 
Governmental and a number of public and private bene 
ficiary sources to meet requirements of a similar kind 
the opinion arrived at alter thorough consideration 
has been that a form of help speciallv called for and 
speci illy likely to be effective in advancing discovery 
would lie in the creation of greater opportunity for 
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fully experienced investigators of already proven first 
rate capacity in research It is felt that increase of 
opportunity afforded to such investigators is likely to 
attain with a prospect of comparative certainty its 
recompense m the achievements such investigators 
will accomplish 

To open up facilities for this class of investi 
gator would seem particularly the province of the 
Society and one in which its help could pursue 
required directions with especially whole hearted con 
viction because the Society in virtue of its own 
organisation has special opportunity for cognisance 
of the powers and scientific circumstances of repre 
sentatives of this class of investigator Over an 
ample field and at many points in that field the 
Society lives m contact with their endeavours con 
versant with work they have already done and often 
with work they are in fact prosecuting and could 
prosecute more fully had they increased opportunity 
for so doing Ihe desirability for encouragement of 
research from the Society to take this kind of shape 
setms enhanced by circumstances of the present time 
ini hiding is this present time does the likelihood of an 
immediate future which will be one of anxiety for 
finding ways and meins In institutions university 
or other for the most part such investigators occupy 
positions to which their opportunities for research 
attach r ither as a secondary adjunct to calls of other 
nature upon their strength and time Under an 
institution s financial stress the demand made by it 
upon memliers of its staff who have multifold duties 
other than research is likely to be increased in 
directions iw iv from research I his is a situation of 
hardship to the investigator and of detriment and mis 
chance to the due advance of science itself 

Institutions whether university or other which are 
seats of learning show themselves in instance ifter 
instance desirous for their personnel to prosecute 
research but also in instance after instance embar 
rassed to secure to them idequate tune for doing so 
Vet the research activity of these men or for that 
matter women — is a main source of that improve 
ment of nitural knowledge which it is the Society s 
great business to promote A spring of indispensable 
supply for the production of new knowledge is thus 
stemmed or curtailed Therefore it ts felt that the 
Society by securing m co operation with this or that 
particular institution ample freedom of time for a 
distinguished member of the personnel there to prose 
cute research uniividedlv may extend a form of help 
toward the advance of discovery p irticularly desirable 
and welcome It is felt that by so doing the Society 
cm geir most usefully its own motive help into the 
general existent running m ichmery for the production 
of new scientific knowledge The hope is and the 
belief is that its action may thus provide exactly a 
something which other institutions might have special 
difficulty in providing The action it is taking marks 
a course which although entered upon tentatively and 
to be judged fin illy by experience is yet inaugurated 
with the foundation of three research professorships 
of the Society Ihe regulations for thtse appoint 
ments have been drawn up with intention to give the 
professors the utmost freedom to carry out research m 
the way dictated by their individual attainment tem 
perament and inclination The Council has not 
thought fat to insist that the professors eithef shall 
teach or shall not teach the sole restriction laid down 
is that to research shall their mam energies be devoted 
At the anniversary meeting last vear I had the 
pleasure of referring to the appointment then literally 
scarcely more than one hour old of Prof Starling as 
Foulerton professor This year has seen him Harveian 
Orator of the Royal College of Physicians and as 
regards the Society entered fully upon the actual 
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activities of the Foulerton professorship Now at this 
present anniversary the pleasurable privilege falls to 
me of announcing the appointments of Prof A Towler 
and Mr G I Taylor to the \ arrow professorships I 
may be allowed "here a brief reference to their work 
I follow the alphabetical order of their names l*rof 
Fowler « known the world over as a spectroscopist 
whose researches have been of the greatest value to 
astronomy to physics and to chemistry b ntenng 
on science first as a pupil of and then as an assistant 
to Sir Norman I ockyer his earlier researches were 
at that provenance made natural astrophysical in 
kind although the special technique which he de 
veloped was a technique of methods purely laboratory 
He achieved extraordinary success in identifying lines 
observed in stellar spectra with lines which he was 
able to reproduce in the laboratory he wa9 able thus 
to assign the lines to their chcmicil origin Tor 
example the origin of the bands which dominated the 
spectra of what were then described as stars of 
Secchis third class had been a mystery for many 
years Fowler was able to show that they were due 
to titanium oxide He accountel for many of the 
bands in the sun spot spectrum by show mg that they 
belonged to magnesium hydride Ag un he m « lc 
an interesting study of the spectra of comets rhe 
spectrum of the head had been observed by Don iti in 
1864 and had been fully studied by Huggins and 
others It remained for Prof Fowler to make a study 
of th< tail spectrum of tomets He noticed first that 
the observed spectrum coincided with one which h id 
been obtained in the laboratory irising from an lm 
purity in low pressure hy drogen I in illy after much 
effort and laborious work this spectrum was found to 
originate in c irbon monoxide 

While these are perhaps some of the more striking 
of Prof Towlers successes in the region of astro 
physics he lias also done a great deil of highly useful 
•work in adding to our knowledge of the spectra of 
known terrestrial substances Special mention may 
perhaps be made of his stu ly of the spectrum of 
scandium which proved to be important both in 
solar prominences and in sun spots of magnesium 
in which he discovered new senes of spectral lines of 
■strontium in wluch he added several lines to the 
already known tnple senes and of the active modi 
fication of nitrogen discovered by t ic present Lord 
Rayleigh 

At the time that these investigations were earned 
•out there was no reason to suppose an immediate 
future of practical importance for tne results obtained 
but vith the advent of Bohr s theory of atomic 
•structure they have been found to provide exictly 
tho material required for full discussion of the new 
theories of atomic stmeture and for the acquisition 
of ne v positive knowledge as to the details 01 atomic 
mechanism Perhaps ms success of most striking 
general appeal has been his direct experimental proof 
that the so called f Puppis senes of hy drogen originate 
from helium and not from hydrogen at all This 
result incidentally provided a stnking confirmation of 
Bohr s theory of the ongm of spectra 

In this field of research Prof lowler stands un 
rivalled Recently he has been examining the 
changes which take place m the spectra of elements as 
one electron after another is removed the results 
•obtained are of fundamental importance His last 
paper on the Spectrum of Irebly Ionised Silicon 
■wifi still be fresh m the minds of many of our 
fellows 

Branches of physical science other than those bene 
fituig by Prof Fowler s work have formed the field of 
research of the Society s other Yarrow professor Mr 
G I Taylor namely mathematics engineering and 
geophysics Mr Taylor started his ‘scientific ufe as 
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an applied mathematician and the Society is still 
fortunate m receiving from him frequent mathe- 
matical papers on hydrodynamical themes Before 
the advent of Mr Taylor to this field it was almost a 
foregone conclusion that the results of ma t hem a tical 
research in a large part of hydrodynamics would not 
tie confirmed by experiments Mr Tavlor has opened 
an era in which experiments and analysis give con 
tirmatory results From abstract hydrodynamics he 
was led to research in practical problems of geophysics 
and meteorology He has a distinguished record in 
aeronautical science dating from the time when 
acting as Meteorological Adviser to the Air Torce he 
was led to study the motions of the air the causes and 
effects of eddies and the lomplicated phenomena to 
which these give rise The application of much of his 
work to problems connected with aircraft is very 
direct As the result of mathematical calculations he 
designed a parachute possessing many advantages in 
practice quite recently he has published an import 
ant theoretical investigation as to the manner in 
which the forces on a model aeroplane in a wind 
channel are affected by the eddies set up at the 
cn innel s mouth Some contril utions by him have 
proved of high value to the theory of the propeller 
He has taken a folding part in the development of a 
theory which goes far to account for the forces of an 
leroplanc in terms of the circulation round it and the 
senes of trailing vortices shed from its wings 

Mr Taylor has ’icon cqua'ly successful in the 
application of mathematics to engineenng problems 
In collaboration with Mr A 4 t.nfliths he was 
the first to utilise the fact th it the equations which 
determine the torsion of an clastic bar are identical 
with th»e representing the displacement of a thm 
membrane stretched over a hole of suitable shape 
when slightly distorted by uniform pressure By 
micrometric measurements of the distortion of such 
a membrane he was able to deduce the torsion 
stresses inside a bar of specified cross section a 
procedure having practical applications of the 
greatt st importance 

In the list Bakcnan lecture delivered before the 
Society Mr Taylor in conjunction with Miss Flam 
studied the strains in a single crystal of aluminium 
when stretched to breaking point using a most 
ingenious combination of micrometric measurements 
and X ray anal) sis In this way he was able to 
trace the internal motions m the crystal and to 
explain the stnking difference betwee i the fracture 
of a bai of ordinary metal and that of a single crystal 
such as he examined In tins his most recent work 
he has opened up a held which promises to be of 
far reaching importance to the science of the strength 
of matenals and I venture to think of great pnu tical 
value to the working engineer 

The record of both of our new professors gives 
every justification for hoping that m tho unfettered 
freedom of the arrow professorships they may find the 
opportunity for still more ample fulfilment of brilliant 
work It is fortunati that they will both continue 
their researches m the laborat >nes from which their 
outstanding work has issued in the past and of the 
traditions of which tl eir reputations already are 
in leed a part 

Finally may I in general terms return once more 
to summarise that leading motive which has actuated 
the launching of these new professorships Our 
universities and other scientific institutions have 
been wont— indeed in many cases by force of circum 
stances are compelled— to regard teaching as the 
primary occupation of professoriate and staff and 
to envisage their occupation by research as merely 
I secondary to their occupation in routine teaching 
i The Society has inverted quite deliberately that 
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order of precedence of professorial function By 
this inversion the Society of set purpose desires to 
rtingnise research as a definite profession and to 
advance and to maintun the principle tint the 
labourer is w< rtliy 1 f his hire no less when engaged 
m research than when eng iged in cliss instruition 
\et one word more upon this sulject Munificent 
as the gifts ir< w Inch the S< cietv has ri ceived 
enabling it to do what it is doing toward this end 
it 1 as at heart may w e not venture to hope that 
the funds alreilv ti h in 1 for that purpose will 
prove l ut the mspicious starting point for yet others 
of similar dcstin iti in To say this is but to echo 
the e including sentence of Sir Alfred \ irrow s 
memoiablc letter With such aspirations our desire 
is th it in due course cither the Roy U Society or other 
bodies may hive it 111 their power to cn low the 
research of all those individuals whose life ought 
in the best interests of the community to be devoted 
to scientific research as the mam purpose of their 
life cirecr 

1 HI. Mm ALLIS IS 

Ccn is Mfdai Prof Horace Lamb — Tor forty 
yeirs Prof 1 amb his lieen rtcogmseel as one of the 
most pnminent and successful workers in applied 
mathematics in ( reat Britain He is the foremost 
authority on hydrodynamics not only m Oieat Britain 
hut the world over Prof I amb a scientific activity 
originally centring around the subject of hydro 
dynamics has radiated thence into most hr inches 
of physic ll science and he may be regarded as the 
outstanding representative to d ly of the school 
founded by Stokes Kelvin Clerk Maxwell and 
Rayleigh In recent years he has made important 
contributions to seismology the theory of tides 
and other branches of geophysics Specially perhaps 
should be mentioned the issistance ne has given of 
recent ye irs to the Aeronautical Research Committee 
Mathematical questions involved in the flow of air 
round aircrift m the action of propellers and the 
stresses in aeroplane structure are of fundamental 
importance but are exceedingly difficult uul here 
as elsewhere Prof I amb s mathematical skill and 
power of clear exposition have proved of the highest 
value 

Royal Mfdal Prof Charles James Martin — Prof 
Martin is distinguished for contributions both to 
physiology and to pithology Investigating snake 
venoms he ditferentiated two groups in virtue of 
their action one nervous the other so to say humoral 
His work on heat regulation in monotremes threw 
light on the evolution of the thermotaxis of warm 
buxxl animals More recently his researches have 
lam m the colloidal chemistry of proteins and in 
protein met ibolism As Director of the Lister 
Institute he has contributed to m my investigations 
in ad htion to those actually issued in his name 
Thus hi has been intimately associated with the 
inquiry into the influence of icccssory food factors of 
diet in the privtntion and remedying of deficiency 
diseases such as scurvy and rickets an inquiry 
the success of which mav be regarded is one of the 
recent triumphs of preventive medicine 

Rov al Mlu vl Sir William Napier Shaw — In the 
gre it uiv inces ma 1c during the last twenty five 
years in the science of meteorology Sir Napier Shaw 
has been amongst the foremost pioneers During 
his twenty years a Inunistration at the Meteoro 
logical Office that Office saw three marked steps 
forward two of these were eh uiges in its quarters 
the third and greatest was the change in outlook 
of the work of the Office whereby it assumed 
under Sir Napier Shaw s stimulating influence 
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the charicter of a scientific institution for the 
interpretation of meteorological phenomena With 
the assistance of his scientific staff he has de 
veloped the physical and dynamical aspects of 
the subject and has done much to concentrate 
attention upon the thermodynamics of meteorology 
wherein the motions of the water laden air are 
interpreted as the action of a thermodynamic engine 
His contributions to knowledge of the air ana its 
ways have been largely responsible for changmg 
the bisis of meteorology from one of empiricism to 
one of science 

Davy Mj-dai Prof Herbert Brcreton Biker — 
ITof Baker s researches m vanous fields of chemical 
investigation his eximmation of highly punfied 
tellurium from vanous sources for the possible 
presence of higher members of the same group of 
elements and the redetermin ition of its atomic 
weight are of outstanding ment It is however 
his remarkable researches on the influence of traces 
of water m modifying chemical change whether 
of the nature of combination or of decomposition 
which constitute perhaps his especial distinction 
The results obtained by complete drying were as 
remarkable as they were unexpected because they 
were m direct opposition to thoso which followed 
careful drying by usual methods The bearing of 
Prof Baker s researches on theones of chemical 
change is as important as his conclusive experimental 
demonstrations of the phenomena themselves 

Ht ohls Medal Dr Robert Andrews Millikan — 
Dr Millikin has long been regarded as one of the 
most skilful experimenters in physical science He 
is awarded the Hughes medal especidly for his 
determinations of the electronic chargo e and of 
Planck s constant h When physicists were still 
ignorant of the value of the electronic charge to 
within 5 per cent Dr Millikin by a method of the 
utmost ingenuity arrived at tho value 4 774 x 10 10 
ESU for which he claimed an accuracy of one part 
in a thousand a claim which has stood the test of 
time His determination of h was not only remark 
able in itself but was of still greater value as finally 
vindicating the Einstein Bohr view of the nature of 
the photo electne phenomenon 


University and Educational Intelligence 

Edinburch — Dr Theobald Smith of the Rocke 
feller Institute for Medical Research New York 
United States gave an address in the University on 
Tuesday November 27 on comparative pathology 
He emphasised the common basis — theoretical and 
biological — of human and animal pathology the 
divergence in methods of treatment of human and of 
imm il patients is determined in the case of the latter 
by economic considerations He urged that individual 
treatment of animals should be replaced more and 
more by preventive measures and that future stock 
owners should be brought to realise this by a sound 
education in the principles underlying disease 

Liverpooi — bir Heath Harrison Bart founder of 
the chair of organic chemistry in the Unn ersity has 
generously contributed a further sum of 2500/ to 
wards the endowment of the chair 


Dr C E Wi athlrburn of Ormond College, 
Melbourne has been appointed professor of mathe 
matics at Canterbury University College Christ 
church New Zealand 
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Thf Annual General Meeting of the Association of 
Women Science Teachers will be held on Saturday 
January .6 at University College I ondon In the 
afternoon Miss Elies will lecture on The Scientific 
Interpretation of Scenerv and the meeting will be 
open to all who are interested m the subject 

In I ondon Ontario the comer stones of the new 
irts ind suence buildings of the University of 
Mtstern Ontario (formerly known as the Western 
tmversity of London) were laid on June 18 last 
b> the Ircnncr of the Province lhe cost of the 
buildings more than a million dollars is being provided 
for chiefly by grants from the provincial and county 
governments The University has grown rapidly m 
recent years its student enrolment (6ro) being three 
times is large i« before the W ir 

A professor of botany and director of the bio 
logical laboratories in the University College Colombo 
Ceylon is required Candidates should hold a first 
class honours degree of a British University with 
botany as the principal subject or equivalent quail 
hcatioii8 ind nave a competent knowledge of plant 
physiology with an icqu itntance of bot my as 
applied to agriculture cither as plant pithology or 
genetics or soil biology Further information of 
and application forms for the ippointment are 
obtainable until December 15 from the Assistant 
Private Secrctiry (Appointments) Colonial Office 
Downing Street S W 1 The completed application 
forms must lie returned b> Januirj 1 

Amon < significant movements 111 city school 
systems described in Bulletin bo 8 of 1023 of the 
United St itcs Bureau of Lducation is the increase in 
size ol the school buildings ind grounds In the 
larger utics buildings with ”4 or more rooms ire 
beginning to appear This movement is partly lue 
to the insistent molem leravnd for adequate pr j 
vision in connexion with city schools for rccri ti n 
for phv icil training and for practical work In 
many cities it has been found that the expense 
involved 111 provihng for these activities the re 
quisite ga mn isiutns auditoriums manu il tr lining 
shops he tne « conomics an 1 science labor itones 
draw ng an l modelling studios and pi lygro inds 
while miintau ing class rooms on the sime scale is 
before fei ordinirv class instruction is prohibitive 
The plato n or work study pi ly or duplicate 
school plan divides the school children of ill grilles 
lut two groups — A an 1 B While those of group 
A are m the class rooms those of group B are in 
the playgrounds auditorium laboratories or other 
specially equipped rooms ind vice versa sc that the 
scl ool can he run with h ilf the number of class rooms 
required un ler the ordinary system Such schemes 
have been introduced in 53 cities and in one of these 
more than 50 platoon schools are established 

Tut Cincinnati public schools psychological libora 
tory is responsible for an interesting attempt to trace 
the causes of failure in first and second grade work 
of children not classified as mentally deficient The 
experiment was earned out in an observation 
class of sixteen children from 1917 to 1921 and a 
detailed account of it has just been published m 

Diagnosis and Treatment of Young School Failures 
— Bulletin bo 1 of 1923 of the Washington Bureau 
Diagnosis should the wnter declares take account 
of the child s mental level (as indicated by the various 
intelligence testa) school history state of health 
general mental tone and attitude (eg obsessions 
phobias or anxiety states) and heredity Treat 
ment m the observation class resulted uniformly in 


improvement as measured by mental tests notwith- 
standing that operative correction of physical defects 
such as removal of diseased tonsils ana adenoids was 
owing to parents objections m no case effected and 
unfavourable home conditions remained unchanged 
Pleading for a widely extended development of 
psychological and medical clinics and other extra 
class room resources the writer remarks rhe 
community wide contacts of the school and its hold 
on the family through the child give it a strategic 
position for the discovery and diagnosis of mental 
phjsical and soual ills which no other agency can 
possibly equal 

The annual meetings of the Geographical Associa 
tion will be held in Birkbeck College London on 
Wednesd ly Ihirsday and 1 nday January 2 3 and 
4 1924 The programme includes the following 

items — J m . Prof P M ltoxby will open a dis 
cussion on Regional Study m the University and 
the publication of its results Jan 3 Mr L Mac D 
Robison will give in address on Ceylon Sir Richard 
Gregory will give his presidential address on British 
Climate in Historic Times joint conference be 
tween the Royal Meteorologic il Society the Geo 
graphical Association an 1 the Science Masters Asso 
nation to consider the place of meteorology in 
education Sir b ipier Shaw will preside Subjects 
of discussion The Place of Meteorological Observa 
tions in the School Course and The Teaching of 
Metcoologv and Clunitolog> in Schools from (1) the 
phv steal ind (■>) the geographical standpoint and 
M Lm dc Martonne professor of geography in the 
University Pans will speak (in Lnglish) on A 
Studa of Transylvania Jan 4 conference on rad 
wav ographv Mr Alexander Bell Assistant Gen 
oral Manager L and b b Kadwa> in the chair 
Opcnel on behalf of the ( eo graphical As ociation by 
Mr 1 1 Rod well Jones tnd Mr C B I'awcott 

In t ji 1 arising out of a suggestion put forward by 
the Universities Bureau of the Bntish Fmprre as to 
the desirability of establishing a scheme for the inter 
change of students between the Lniversittes of Great 
Britun and Amencn the Impcnal College of Science 
ini Technology S Kensington with the generous 
assistance of two of its governors Sir Arthur Acland 
and Sir Otto Beit initiated as an experiment a project 
designed to afford to selected Impenal College students 
a year s post gr 1 luate study either at an Amencan 
univtrsit) or in American works The hope of the 
founders w is that the awards might not only prove 
mutually advantageous to the students of the two 
countnes but also that a closer acquaintance would 
tend to foster a spirit of good fellowship and mutual 
understanding between the students of th two 
countnes and the countnes themselves lhe ngmal 
scheme contemplated 6 scholarships of 300/ each for 
one year whi h the Impenal College made 400 1 a 
year and later Sir Alfred Yarrow generously con 
tnbuted a sum sufficient to provide 4 additional 
scholarships In all 1 2 scholars were sent to America 
10 with and 2 without emoluments 6 of these went 
to the Mass ichusetts Institute of Technology 2 to 
f olumbia University 1 each to Cornell Harvard and 
Yale Universities and 1 spent the year with the 
Tennessee Iron Coal and Railroad Co and other 
works Tive of the scholars were awarded the degree 
of master of science at the conclusion of the year and 
arrangements were made in three c ases bv the Amencan 
institution for the students to remain for a second year 
Judging from the reports which have been received 
the experiment has been an undoubted success The 
awards have been discontinued as the funds have been 
exhausted 
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Societies and Academies. 

London 

Royal Anthropological Inatitute November 6 — 
Prof C O Schgman president m the chair — Miss 
M A Murray The Percy Sladen Memorial Fund 
Excavations at Borg en Nadur Malta The apsidal 
building found list veir wis completely excavated 
and further excavations were cimed on to the eist 
and south Ihe main entrance to the megahthic 
enclosure was cleared on each side of the gatewiy 
was a tall megalith ind lust within the enclosure c n 
each side was i st all chamber built of megahthic 
blocks In an angle of e icli of these chambers a pot 
of the Bronze ige was found evidently in position 
The enclosure wall curves iwiy from the mun en 
trance towuds the south and west but there was 
not time to clear this completely The outer blocks 
cf the apsidal building wire laid bale they occur 
only round the west end and the north west apse 
Originally they were probibly six feet or more in 
height now however they ire about three feet high 
as the tej s have been broken off to l ring them to 
the lea el of the field Numbeis of small flint imple 
ments were feund in all parts of the site chiefly m 
and near the apsidal building To the west of the 
ipsidal building the so called Neolithic stratum 
was clearly marked the earth being of a different 
colour from thit ibove md below and Neolithic 
potsherds c cc irring in large numbers As this part 
of the exca\ ition w is it tl t be undary of the next 
field it wis n t possible to continue the excava 
tion further in thit direction Tt is hoped that the 
Maltese Government will buy the fields which contain 
the megahthic strictures and thus ensure thit ill 
tlic l uildings of Borg en Nadui miy lx c mplctcly 
excavated 

Nos ember 20 Piof (_ G Schgman {resident in 
the chair 1 H Dudley Buxton The inhabitants 
of Inner Mongolia The inhibitants of Inner Mon 
goli 1 may be divided into three classes — W< ngols 
Chinese and M melius The Mong Is inly are dis 
cussed they arc usually divided into tl ree groups— 
the Kalmucks the Buriats and the trie Mongols 
This cl issific ition is based on linguistic relations 
aline The majority of the true Mongols hive 
adopted the lnmaistic form of Buddhism but a 
number < f relics of Shamanism survive some of the 
ntes being strongly reminiscent of Arctic hystem 
All their rites ind ceremonies are m close harmony 
with their geographic environment and arc closely 
related to their occupaticns as piste ral nomads 
Their physique differs from that of the Kalmucks 
and from m iny of the Bi nat tribes They seem lo 
stind intermediate between the Turkish tribes of 
Central Asia such as the Turguts and the Taranchi 
and the Northern Chinese ilthough in many ways 
they arc neirer the litter They probably received 
1 considerable infiltration of Western blood perhaps 
akin to that of the Alpine race possibly at a time 
which was contemporaneous with the culture repre 
sented in hengtien by the Shi Kuo I un pottery 
although the actual people who occupied this site 
seem to have been early Chinese If we regroup the 
Mongols on the basis of physique mist cf the Kal 
mucks and manv of the Buriats f ill in a class akin 
to many of the Turkt tribes and distinguished for 
their extremely round heads and to form a separate 
class which will include probably most of the true 
Mongols and the Bunats and possibly some of the 
Kalmucks These are closely allied to the yellow 
rices although they too probably ha\e 1 strain of 
white blood in tlicir veins 
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Physical Society November 9 — Dr Alexander 
Russell in the chair —A L Narayan be ittenng of 
light by carbon dioxide nitrous oxide and some organic 
vapours The hght scattered laterally b> the mole 
cules of gases is not completely polarised but con tarns 
a component polarised it right angles to the direction 
which is predicted by theory for a spherical molecule 
the two components being conveniently referred to as 
the wrong and the nght components respect 
ively Sunlight was used for illuminating gases and 
vapours enclosed m a jointless tube The strengths 
of the components were compared both by direct 
photometry and by photometric comparison of their 
effects on a photogriplnc plate Loid Riyleighs 
results were confirmed particularly m the case of 
carbon dioxide and mtnc oxide The difference m 
the scattering power of these two gases is contrary to 
the prediction of the I ewis I angmuir theory of the 
itom —A Ferguson On the measurement of the 
surface tension of a small quantity of liquid If a 
small quantity of liquid 1 c c or less be pi iced in a 
vertical capillary tube its surface tension miy be 
determined by applying pressure to the upper end of 
the tube and measuring the pressure necessary to 
force the liquid into such 1 positnn thit tilt 
meniscus it the lower md of the tube is plant 
Interficial tensions may also be deten lined m 
this way 

The Faraday Society November 12 — Sir Robert 
Robertson president in the chair — A J Allmand 
and A W Campbell Ihe electrode] iti n of 
manganese Hit clectrodejsosition of m inganese 
from aqueous solutions of its sulphite and ihlondt 
has been studied and the effects of changes in com 
position of electrolyte current density tempt r iture 
and type of cell investig ited lure mangincse in 
coherent form can be prepared in small jumtity 
with a current efficiency of 40 50 j>er c nt but 
attempts t j prepare larger imounts in crhcicnt form 
wen unsicccssful S Glaastone The thodic 
behaviour of illoys Pt I Iron nickel alloys — 
A L Norbury Ihe volumes occupied by the solute 
atoms m ccrtim metallic solid s lutions ind their 
consequent hmlening effects When in element is 
distnbutid m solid s lutnn as single atoms re{ lacing 
single atoms of tl e solvent in the space 1 itti 1 of the 
latter the hardening effe t is in general pr portional 
to the difference in size of tht solute ml solvent 
items This relationship does not hold in certain 
exception il cases — for ex imple siheon m c pper ind 
sodium in lead which appear to inse when the 
solute has an exceptionally strong chemical affinity 
for the solvent In such cises the solute probably 
exists in s lid solution in the form of molecules of 
an mtermetallic compound h iving a different space 
litticc from tint of the solvent When an element 
forms 1 sr lid solution with in ther element there 
is a contractic n or expansic 11 which seems to be large 
or small according to whether the chemicil affinity 
between the elements is large or smill J B Firth 
and F S Watson Ihe catalytic dec mposition of 
hydrogen peroxide solution by blood charcoal Blood 
cnarcoal previously heated to 120 C shows moderate 
catalytic activity in the decomposition of hydrogen 
peroxide solution but the ictivity is considerably 
increased by previous he iting in a vacuum at 
6oo° C and 900° C and is still further increased by 
previous sorption of iodine from solution The 
activity of an ictivatcd charcoal consists of two 
types a activity which is very rapid but ceases 
after a few minutes and p activity which may 
persist for several hours In ordinary blood charcoal 
a activity is absent The introduction of iron into 
sugar solution prior to carbonisation increases the 
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activity of the charcoal considerably and it is sug 
grated that the iron acts as a spacing agent The 
proportion of hydrogen peroxide decomposed is 
determined by both the activity of the charcoal and 
the concentration of the solution — £ £ Walker 
The influence of the velocity of compression on the 
apparent compressibility of powders The influence 
or the duration of the load on the volume ratio of 
compressed powder has been investigated and the 
lsobanc curve has been correlated with the value 
of the ratio resistance to impact to resistance to 
static load The exceptional readiness with which 
powdered ammonium nitrate shrinks depends chiefly 
on the high value of its velocity coefficient — I 
Anderson (i) \n investigation of Smoluchowski s 
equation as applied to the coagulation of gold 
hydrosol Colorimetric determinations of the rate 
of coagulation of gold sols by hydrochloric acid 
potassium chloride banum chloride and aluminium 
chloride have been earned out and a region of rapid 
co igulation is found in which Smoluchowski s cqu i 
tion holds fairly well A slower region of ungul ition 
is found in which the equation is inapplicable On 
the whole the equation in its present form is stnctly 
limited to rapid coagul ition (2) The effect of 
sucrose on the rate of coagulation of a colloid by in 
electrolyte The coagulation of gold sols by hydro 
chlonc acid banum chtonde and potassium chliride 
in the presence of varying amounts of sucrose has 
been investig ited It is concluded that sucrose 
exerts a definite pef bsmgefftct upon colic idal gold and 
also that it exerts a specific lugmentition of coogula 
tion in the case of hydrogen nd banum ions over 
and above that of increasing the ictivity of these 
two ions It exhibits apparent intagomstic action 
towards ions and gold sols The expenments 
indicate in general that the co gulatmg power of in 
ion is dependent upon its ictivity rather than upon 
its concentration a conclusion which bnngs the 
typical colloid phenomenon if coigulatun into line 
with the kinetics of chemical ch ngc m 1 omogencous 
(molcculir) systems — II H Paine and G 1 K 
Evans A method of measuring the rate of coagula 
tion of colloidal solutions over wide ranges I he 
rate of coagulation of colloidal copper solutions has 
been studied for a wide range of electrolyte con 
centrations by making use of the rttirding effect 
of starch Very npid coigulitions ian thus bo 
brought mto the region < f observation by ordinary 
methods A tr instantiation factor can be obtained 
which enables one to cilculate whit the rate of 
coagulation would have been for the pure colloid 
The results agree closely with the equation deduced 
by freundhch for the van ition of the rate of coagula 
tion with the concentration of the electrolyte and 
confirm the existence of a m lximum rate of coagula 
bon — J A V Butler Studies in heterogeneous 
equilibria Pt I The conditions at the boundary 
surfaces of crystals and liquids arc discussed with 
the view of applying statistical methods to elucidate 
the kinetics cf surface processes and to co ordinate a 
number of different cases of heterogeneous equilibnum 
A molecule near the surface is under the influence of 
two opposing attracbve forces that of the surface 
and that exerted by tho liquid lu general these 
result in a balance point at which the direction of 
the resultant force reverses Suitable approximate 
statistical equations are deduced on this basis and 
applied to the simplest cases of solubility The 
integration constants of the isochore for solubility 
calculated by means of the equations obtained for 
potassium sodium hydrogen and silver chlorides 
are of the same ordei of magnitude as the expen 
mental values 
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Royal Statistical Society November 20 — Sir J 
Athelstane Baines The Intemabonal Statistical In 
sbtute and its fifteenth session The Intemabonal 
Statistical Institute ongmated at the jubilee meebng 
of tho Royal Statistical Society During the War 
its work was in abeyance with the exception of that 
earned on by the Permanent Office which had been 
established only a short bme before hosblibes began 
The Insbtute was able to convene its fifteenth session 
to take place at Brussels last October At the re 
quest of the League of Nabons through the I conomic 
Setbon proposals for the organisation of statistics for 
intemabonal comparisons were submitted to the Insb 
tute and forwarded is adopted to the I eague The 
subjects dealt with were statistns of trxde of agncul 
tural produebon and of fisheries together with sugges 
tions as to the use and form of index numbers bearing 
on the economic situabon It is possible that the 
counsel of the Insbtute may be sought by the League 
systcmabcally as time goes on since the need of a 
qualified idviser independent and impartial upon 
intemabonal questions involving a stitisbcal basis 
is becoming annually more apparent 
Paris 

Academy of Sciences November 12 — M Albm 
Haller in the cliau — J Costantin Tht collection 
and culture of 1 leurolus hryngn Suggestions for 
the culbvation of this edible mushroom (and other 
species of Pleurotusj on waste land — H A Lorentz 
md Edouard Herzen The rcl itions between energy 
and mass according to I~ mesl Solv iv — b O Lovett 
A functional property of certain surfaces Armond 
Cahen New continued frictions attichcd to cer 
tam oj eiations — Serge Bernstein Quasi analyheal 
functions — Jean Chazy Tlic grivitabon held of 
two fixed masses in the thtc ry of relabvity C irl A 
Garabedian A method of senes — C harles Nordmann 
The turbulence of the wind and the flight of 
hovering birds Discussion nd cnticism of the 
views of Vasilcsco K irpen n this subject — Emile 
Belot Some consequences of the fact that all stars 
including the sun must have pissed through the 
nov 1 ph so — J Rouch Researches on shoals with 
the ud of tl t divergent drag Urn instrument 
invented bj Admiral Konarch dunng the War for 
removing subminnp mines his been successfully 
applied t the detection of submerged rocks in the 
neighbourhood of the jaort of Brest — Ren6 Lucas 
Magnetic moments of r jt ition and mob. ular magnebc 
onentataon — R Ledoux Lebard A Lepape and A 
Dauvillier The use of heavy g ises in radio diagnosis 
Radu graphs of a frog beloie and after breathing 
krypton show that this gas is as opaque to \ rays 
as the tissues of the animal — L6on Guillet lhe 
electrical resistance of commercial aluminium The 
purest cr mmercial aluminium h is 1 specific resistance 
of 2 8 micr > ohms and this increases with the amount 
of impurities Silicon ippears to ca sc a greater 
increase of resistance than iron Mechanical treat 
ment has only a slight effect on the resistance — W 
Kuhn The decomposition of ammonia by ultra 
violet light and the law of photo chemical equivalence 
The number of quinta absorbed per molecule of 
unmonia is between 2 and 2 5 this number is 
increased as the light is made more nearly mono 
chromabc and is independent of the pressure ai d 
in the mtcrv il io° and 20 of the temperature — 
Pierre Bedoi Ortho cyclohexyl cyclohexanol This 
is prepared with good yield by the mleracbon of 
cyclohexene oxide and cyclohexyl magnesium 
chloride Only one of the two possible stereoisomers 
is obtained other methods of preparation of this 
alcohol have given a mixture of the two isomers — 
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P Gaubert The determination of minerals by the 
microscopical examination of the streak left on a 
hard body The microscopical examination of the 
streak produced on a plate of ground glass or quartz 
can be used as a means of rapid identification of a 
mineral or of its constituents It has the advan- 
tage of using only a minute weight of the material 
without damage to the specimen — Sabra Stefanescu 
The activity and correlation of the molars and 
mamillaries ot mastodons and elephants — Ren6 
Soulges The embryogeny of the Plantagacese The 
development of the embryo in Plantago lanceolata — 
J Dauvergne and Mile L Weil . A method of pro- 
pagating by cuttings in a sterile liquid medium — J 
Beauverie The yellow rust of wheat ( Puccima 
glutnarum) m 1923 — Henri Coupin The swelling of 
seeds and the osmotic pressure of the medium From 
experiments on the swelling of seeds in sugar solutions 
of varying concentration it is shown that the osmotic 
pressure of the cells of seeds is generally high, from 
20 to 45 atmospheres - -H Cohn and H Belval . The 
levulosanes in cereals — Ph Joyet-Lavergne The 
cytoplasmic stiucture of Adelina dimidiata , a parasite 
of ScolopenUra cwgulata - - Pierre Danglard The 
vital coloration of the vacuolar apparatus m the 
marine pendians — Jules Amir: Transformism and 
heredity — L Fage and R Legendre- The lunar 
rhythms of some ncreidians — C Levadlti, S Wicolau 
and Mile R Schoen Etiology of encephalitis 
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The Problems of Pasteurisation 

I N the recent National Milk Conference convened by 
the National Clean Milk Society at the Guildhall 
London the problems of pasteurisation which formed 
the subject of articles in Nature for January 37 and 
February 3 of this year were discussed Pending the 
publication of fuller reports it would appear that not 
much additional knowledge has been acquired from 
experimental or other investigations since those articles 
appeared Opinion m the Conference differed widely 
as to the wisdom of pasteurisation of cows milk under 
present conditions Thus Prof H F Armstrong 
maintained that the Ministry of Agriculture and the 
Ministry of Health were working against the public 
interest by patting pasteurisation on the back 
while not forcing those who heated milk to tell the 
public what they had done with it With the emphasis 
laid m this statement on the desirability of making it 
compulsory to declare the fact of pasteurisation and 
the temperature at which it is undertaken when com 
mercially practised all hygienists will agree but they 
would scarcely agree with the possible inference that 
regulated pasteurisation of milk is an evil Other 
h> giemsts like Profs J M Beattie and H R Kenwood, 
favoured the practice of pasteurisation the first named 
summarising his views m the words that pasteurisa- 
tion properly earned out at a constant temperature 
somewhat higher tlian that at present m use, would 
bring about the destruction not only of tubercle 
bacilli but also of all other important pathogenic 
organisms 

The problem of pure milk is compbcated by the 
desirability of cheap milk and of increase m the per 
capita consumption of milk from about a quarter of a 
pint daily to at least three times this ai lount Clean 
milk is necessarily expensive The dangers from 
relatively uncleanly milk are reduced to a minimum by 
efficient pasteurisation At the same time unproved 
sanitation of milk is extremely important even hen 
pasteurisation is contemplated while com ersely even 
clean milk produced under rigid conditions may 
occasionally cause disease unless it is pasteurised 
Neither method of approach to improvement can be 
neglected Dairy and milk sanitation is important , 
but for the efficient protection of the masses of popula 
tion living in large cities pasteurisation is necessary 
This pasteurisation must, however, be efficient, and to be 
efficient it must be controlled and always declared in 
order that the circumstances in which pasteurisation 
has been earned out may be inspected Further 
more more experimental work is needed on the 
vanous processes of pasteurisation as to their relative 
efficiency 
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Facts and Fancies m Modem 
Anthropology 

(1) Ike Evolution and Progress of Mankind By Prof 
H Klaatsch 1 dited and Enlarged by Prof A 
Ileilbom Translated by J McCabe Pp 316 
(London T I isher Unwin Ltd 1923) 25* net 
(a) The Racial History oj Man By Prof R B Dixon 
Pp xvi + 583 + 44 plates (New York and London 
Charles Sc nbner s Sons 1923) 25$ net 
(3) Ancient Man in Britain By D A Mackenzie 
Pp xv +257 + 16 plates (London Glasgow and 
Bombay Blackic and Son Ltd 1922 ) 12s (d 
net 

T HF three anthropologists the titles of whose works 
ire givtn above hive approached problems 
relating to the origin <f hum in races and of their 
civilisations by tc tally different routes hut all of them 
ha\ e this in ( ommon they have rt t htd their respective 
destinations by giving their ima„in itions the freest of 
reins No one w ho examines the frontispiece of the late 
Prof Hermann kl 1 itsch s hook — his death in 1916 at 
the lge of fifty two robbed German science of me of 
its boldest exponents — would readily assoi iate his burly 
body ind prize ring face with fanciful speculations 
regarding mans evolution Ncr do we expect Prof 
Roland B Dix n who holds the cl air of anthropology 
at Harvard University to use a few measurements of 
the skull as fury wands wherewith to rear wonderful 
anti ropological castles in the ur of long past ages 
His ca tics we fear like those which children build on 
the sands are doomed ti disappear as the incoming 
tide of reason flows over them — but < f this more anon 
There c in be no doubt that Dr Donald A Mackenzie s 
imagination is a part of himself he is a student of 
Celtic literature of Egyptian mythology of primitive 
folk lore He has that invaluable quality denied to men 
of strictly scientific training of entering the primitive 
human mind seeing the world through its eyes, and 
understanding its modes of reasoning He has used 
his gifts and training m drawing a word picture of 
ancient man in Britain and the sort of life he lived 
(1) Prof klaatsch s book finished and edited by his 
friend, Prof A Heilbom, and translated into English 
by Mr Joseph McCabe, contains a popular account 
of the opmions he had formed relating to the origin of 
man and his mind to the beginnings of his speech, 
his morals his weapons his home, and his societies 
However much one may resent the brusque way in 
which this German professor has brushed aside the 
facts and opinions of most of his contemporaries and 
the dogmatic way m which he has made assertion serve 
the place of reason yet his writings demand and deserve 
our serious consideration Klaatsch was trained under 
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Gegenbaur and became his assistant He had been 
assistant to Waldeyer, and from his boyhood had been a 
close student of Darwin and of Huxley He came into 
European prominence towards the end of last century, 
when the late Prof Schwalbe of Strasbourg was giving 
Neanderthal man the place originally assigned to him 
by Dr William King — that of a quite distinct species 
of humanity, sharply marked off from all living 
varieties of mankind 

Klaatsih made the fossil remains of man — particu 
larly of Neanderthal man — his special study, and 
published long and somewhat prolix monographs on 
them Then he took up the study of ancient stone 
implements and proceeded to sites m Belgium and 
England to learn at first hand their nature and 
antiquity To help lum to interpret the ways of 
ancient man in Europt he set out m 1904 to live 
in contact with the most primitive of living races 
— the aborigines of Australia He never ceased to 
extol the fine gentlemanly qualities of the aboriginal 
Vustr ilian he persuided himself that he detected 
Indo Germanic elements m the aborigines spte h and 
took a particular delight in claiming tl e Australian 
nttive as the ancestral type of the I uropcan Much 
of the book here reviewed is based on experience he 
gained during the three years spent in Australia He 
relumed m 1907 to fill the full chair of anatomy and 
anthropology in the University of Breslau ind to rush 
about the continent of Europe to see the latest find of 
fossil man He was soon in the sand pit of Mauer 
when the Ileidellierg jaw was found he was in the 
Dordogne when his Swiss friend Ilauscr uncovered 
fossil remains of man at Le Moustier and at Combe 
Capelle he wtnt to Agram to sec the remims dis 
covered at krapina With such a record we cannot 
turn down lightly the opmions of this robust and 
industrious German professor 

Prof Klaatsch was a vigorous exponent of evolution, 
but as regards the origin of human races he held certain 
peculiar opmions to which he first gave expression 
after making a detailed examination of the fossil re 
mains of N canderthal man He found that this extinct 
species of mankind shared many minor characters with 
the gorilla and to account for the common heritage he 
framed the conception that they were co descendants 
from an ancestral stock of ape men For reasons which 
he never made quite clear he linked the Negro race 
on to the Gorilla Neanderthal stem He further sup- 
posed, without a scrap of evidence that these ancestral 
ape men were m our modem sense more man like than 
ape like and while the gonlla fell away towards apedom 
as evolution went on his more fortunate cousins — the 
Negro and Neanderthal man — proceeded towards their 
higher goals He returned to the discarded idea of 
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Lord Monboddo, that apes were degenerate men — or, to 
use Klaatsch’s own expression, they represent “ abortive 
attempts at human evolution ” On the other hand, the 
races of Europe, Asia, and Australia although they, too 
had arisen from the same ancestral stock of ape men 
had taken a totally different route to reach their 
humanity, having been accompanied in part of their 
evolutionary journey by the ancestry of the orang — 
another abortive attempt at man production Klaatsrh 
himself was uncertain as to which human race had its 
past twined with the ancestry of the chimpanzee but 
some of his followers have provided its human counter 
part and also one for the gibbon Once one enters the 
topsy turvy evolutionary mill of the polygenist there 
is no calling a halt the extinct forms of anthropoid 
apes will also require human countei parts if Klaatsch s 
views are sound and as geologists will provide scores 
of them in the course of time the fertile im igmation of 
the polygenist must look forward to a busy and per 
plexrng future 

What should we say if iny one were solemnlv to 
assure us that Spanish and Italnn were speeches of 
diverse origin hut thit as they evolved they 1 id come 
to resemble each other > Those who maintain that 
the close structural resemblances between the Negro 
and the Furopcin are due to convergence as Klaatsch 
did, take up an equally untenable position 1 

It must not be thought that the whcle of Prof 
Klaatsch s book is giv cn over to a discussion of the 
evolution of man s body and brain Par from it a 
chapter is devoted to the evolution of we ipons and to 
the discovery of fire and the results which followed 
from that discovery One result w is that primitive 
and hairy man sleeping by the fires he succeeded in 
kindling and feeding buainenude In another chapter 
is given an account of the origin of clothes Prof 
Klaatsch stoutly maintained that clothes were worn at 
first purely as ornaments he cites ladies underwear 
as proof of his contention, but appears to have forgotten 
that {he orang and chimpanzee find out for themselves 
that an old blanket or a newspaper can serve more 
than an ornamental purpose Chapters are devoted to 
the evolution of speech of society of religion of the 
ho ne, and of motherhood 

All departments of anthropology are dealt with , m 
every section the author sets down in clear unmistak 
able terms the conclusions he has reached regarding 
the matters dealt with in his pages It is the author s 
courage rather than his judgment which is to be com 
mended In brief, this book of Prof Klaatsch s is of 
value, not because it represents a weighty contribution 
to anthropology, but because it gives in a readable form 

1 Kl»»t»ch t thsonr *u dueuaed at «oo» lengtU in tb« p«*»tol Nato« 
et Nor 14 igto (VoL 9) p ug) 
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the opinions held by an outstanding personality con- 
cerning the manner in which man has come by his 
present place m the world 

(2) Prof Klaatsch was a polygenist, Prof Roland 
B Dixon is also a polygenist, but of a new kind The 
title which he has given lus book The Racial History 
of Man seems to convey the impression that we 
are to be told how the Negro the Chinaman the 
European and other well differentiated races of man 
kind came mto existence Ills publishers have given 
his book all the ippearam e in paper ty pe and binding 
wluch marks a standard work Prof Dixon s book is 
in reality a treatise on polygeny of that he is in no 
doubt for he writes 

The acceptance of such an hypothesis of the theory 
tint the existing varieties of man art to lx explained 
not as derived by differentiation from a single ancestral 
form but as developed by amalgamation of the 
descendants of sever ll quite discrete types places us 
squarely in the ranks of the long discredited poly 
gemsts (p 503) 

There is no doubt that Prof Dixon his put himself 
in his proper category ind wc want to know how he 
came to fall mto this position Tic like Prof Klaatsch 
is a thorough going ev olutiomst he is convinced that 
in its eirly evolution iry history m in s ancestral stock 
progressed m quite in orthodox manner it diverged, 
forming many Irnmhts representatives ot some of 
wluch have been lound m a fossilised form in Jav 1 and 
Piltdown etc But there came a time — the date is not 
explicitly stated — when only eight branches — or human 
types— were left Wi ire told the names of these 
There was (1) the proto Australoid cradled somewhere 
round the Indian Ouan (2) the proto Negroid whose 
home was in Africa (3) the Mediterranean living m 
Asm to the east of the Meditcrranc in , (4) the Caspian 
— 1 new name for our old fi lend the ( auc isian — living m 
Asia north and cast of the Caspian (5) the Mongoloid, 
and (6) the Paid Alpine neighbours on the central 
plateau of Asia (7) the Ural of uncertain nativity, 
but placed in the meantime in Eastern Russia , (S) the 
Alpine also a native of Asia For some reason which 
the author does not mention, these eight primitive 
ty pes of man living m and native to diverse regions 
of Africa and Asia, began a great game which can only 
be described as that of ' anthropological chairs ” 
They all started moving round the world into each 
other s countries, and mixing in the most promiscuous 
way Out of this old world game came our modem 
races — Negro Negnto Australian almngine, Europeans 
of all sorts, Fgyptians Chinamen Red Indians and 
Lapps The differem e between one modem race and 
another wholly depends, according to Prof Dixon, on 
the proportion in which the eight original races were 
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employed m their compounding Ihe Eskimo, one of 
the most distinctive races of mankind, and marked by 
unmistakable Mongolian features, has nothing of the 
Mongol m him, according to Prof Dixon, but is com- 
pounded from the types which make up the peoples 
of Western h urope, namely, the Mediterranean, 
Caspian, and Ural types 1 0 the fashioning of English 
men all the original eight primary types of mankind 
have been employed, including, of course, the Mongol, 
the proto Negroid, and the proto Australian 

Prof Dixon came by his discovery in the simplest 
way possible To recognise members of his original 
types, in any race or people whatsoever, he employed 
three measurements of the skull, its length, width, 
and height, and two of the nose, its height and width 
If the htad, according to his standard, was long and 
low and the nose broad, then the individual with such 
proportions, no matter what the colour of the skm, 
texture of the hair, proportion of the body, and general 
appearance might be, was a proto Australoid , but if 
the nose was narrow, this alters the case the individual 
is a Mediterranean But if the head was long and high 
and the nose narrow, then the individual possessing 
such proportions must be placed in another category, 
that of the Caspian archetype In discussing the 
distribution of the proto Australoid type in Furope, 
Prof Dixon proves its presence m Germany in neolithic 
times by citing two skulls of that date with particularly 
wide noses In his table (p 477) the width of the nose 
is given as 23 mm , the height as 48 mm , and the 
proportion of width to height as 57 9 per cent But 
if the reader will work the sum out, he or she will find 
it is not 57 9 but 47 9 per cent On this slip in his 
arithmetic Prof Dixon builds his hypothesis of a 
proto-Australoid stock in neolithic Europe In other 
cases his arithmetic may be right, but his methods and 
inferences have just as little foundation in fact as in 
the former case Why, every anthropologist knows 
of families where one brother, on Prof Dixon’s scale, 
would be a proto Negroid, another a Caspian, another 
a Mediterranean or Ural, while among the sisters of 
the same family might be found representatives of his 
remaining types 

To make quite clear the methods pursued by the 
professor of anthropology in Harvard University, let 
us suppose that the history of the various makes and 
types of motor car is unknown, and that Prof Dixon has 
undertaken to discover how the vanous types have 
come into existence If he applied the method which 
he has employed to unravel the history of human types, 
he would measure the length, breadth, and height of 
the body of each type of car and the width and height 
of the bonnet, and with these measurements to work 
on would deduce the history of each make of car. | 
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Essential points concerning the engine, the gearing, 
steering, the system of ventilation and lubrication, and 
all the essential details which go to the proper working 
of a car, are to be passed unnoted When the matter 
is put in this way, even those who regard cranial 
measurements as sacrosanct will understand the value 
to be attai hed to Prof Dixon’s account of the evolution 
of human races 

(3) In Dr Donald A Mackenzie’s pages we have 
Western Europe pictured as a corridor leadmg from 
Egypt, or some adjacent part of Africa or Asia, to 
Britain In ancient times there passed along this 
corridor a continuous procession of vanous types of 
men, each carrying its peculiar customs and beliefs 
The Cromagnon people, m Dr Mackenzie’s account, 
head the procession , they came from east of the Nile, 
and brought to Europe and to England the religious 
beliefs of their native land They were followed by the 

Solutreans,” who, we are told, came from about 
Somaliland After them came the “ Magdalemans,” 
the ‘ Azilians," and the " Tardcnoisians ” The 
Magdalemans, we are informed, were really Cromagnon 
people The only folk who did not come the usual 
way and from the usual source were the “Magle- 
mosians ’ , they came from Siberia to the Baltic, 
and brought the dog to Europe , they were blonds of 
the Nordic type So far as the wnter knows, only 
one fragmentary skull of the Baltic kitchen midden 
people (the Maglemosians) has so far been found, 
we know nothing of a Nordic people m Siberia m early 
neolithic times , there are not half-a dozen human 
skeletons, or fragments of skeletons, which can be 
ascribed to people who made the Azihan and Tar 
denoisian types of weapons or implements We really 
know nothing of these people whom Dr Mackenzie 
has mode to move so briskly towards Britain in ancient 
times 

Perhaps it will be fairest to let him speak for himself 

‘ Tor a long period, extending over many centuries, 
the migration stream ’ from the continent appears 
to have been continuously flowing The earners of 
neolithic culture were m the mam Ibenans of Mediter- 
ranean racial type— the descendants of the Azilian- 
Tardenoisian peoples who used bows and arrows, and 
broke up the Magdalenun civilisation of Cromagnon 
man in Western and Central Europe This race 
appears to have been characterised m north and north- 
east Africa * So striking,’ writes Prof Elliot Smith, 
' is the family likeness Between the early neolithic 
people of the British Isles and the Mediterranean and 
the bulk of the population, both ancient and modem, 
of Egypt and East Africa, that the description of the 
bones of an early Briton of that remote epoch might 
apply in all essential details to an inhabitant of 
Somaliland ’” (p 136) 

For the latter part of his statement Dr Mackenzie 
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has the highest authority, but, so far, the writer has 
heard of no one who has made and published a detailed 
comparison between the bones of neolithic. Britons and 
those of modem Somalis and Egyptians It is highly 
desirable that an investigation of this land should be 
made for it is difficult to believe that there is any 
degree of Somali blood m modem h ngland 

Arthur Kfhh 

The Orders of Insects 

Manual of Entomology tenth Special Reference to 
Economic Entomology By Prof II Maxwell Lefroy 
Pp xvH 541+4 plates (London 1 Arnold and 
Co 1923) 354 net 

T HE classification of insects has pissed through 
many changes, ind most 1 f the systems pri posed 
have been pnmanly based upon chancters afforded 
by the wings mouth parts, and mttnm irphoses 
During the last fiftetn ycirs entomology Ins suffertd 
from an over extrusc of the analytic f iculty on the 
part of morphologists One result of their at Unties 
is seen in the in< re ismg number of subdivisions jf the 
class Insccta and some eminent authorities even dis 
member the Utter is a whole Ihe tendency is to 
emphasise differences rather thm the features which 
groups revt il m common In somi cists the samt 
morphologic il charicttrs in different erders arc not 
credited with proportional y dues Ihe result as 
might bt antiupited is a eonlitnn of mstibihty with 
no yen clear conception of whit is to l e regarded as 
in order and what is not 

The foundations of the modern clis iff itun of 
insects wore hid by 13 nucr m 1885 He rccigmsed the 
fundimental divisnn of the Inset ti into the two 
subclisses Apterygogenci ( Ypterygot 1) ind Pttry 
gogenea (Ptcrygoti)— mem be is of the formtr being 
primitively apterc us and th ise of the latter winged or 
in some cises setondanl> iptcrous Brauer ilso did 
much tow vrds dividing the old assemblage Neuropter 1 
into separate sections each of ordin d \ ilu In 1899 
Shirp established a s>stem pirtly modtlleJ upon that 
of Brauer and he introduced the terms I xopterygota 
and Lndopterygota m order to dis nminite between 
those orders in which the wings deul p outside tilt 
body, and those in which they remain internal until 
pupation He further introduced the term Aniptery 
gota to include those apterous orders which hast 
presumably become secondarily wingless This latter 
step however has the disadvantage of bringing together 
distantly related groups 

In 1904 Shipley adopted Sharps system almost in 
its enurety, but proposed certain new ordinal names 
with the double object of doing away with the use of 
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famdy designations for ordinal purposes and of intro 
due mg a system in which the suffix ptera is extended 
to all orders In the same year Bomer proposed a 
system which recognised the same orders as Shipley 
(although not necessarily under the same names) with 
the exception that he adopted a threefold division of 
the Apterygota and reyivcd the ordinal name Cor 
rodentii for the Psocoptera and Mallophaga Four 
years later Hmdlirsch hunched a revolutionary 
sc heme he no longer ret uned the Insecta as a primary 
dieision of the Arthropod! and his system involved 
their dissolution into four classes composing no less 
than 34 sepantc orders In Amine 1 he has found 
support from Brues and Melandcr (1915) who added 
the more recently discovered orders Protura and 
Zoriptera and it tic same tune elevated the family 
Gryllcblattidai to ordinal rink thus recognising 
altogether 37 orders Berlese on the other hand, 
in his encyclopedic treatise GIi Insctti reverts to a 
simplified tixonomy and diagnoses but nine orders 
In a few words it may be said that centres of disruption 
exist m the orders Orthoptt r 1 Cr 1 rodentia, and Neuro 
ptera as defined by Br iui r Once a condition of equi- 
librium is attained with respect to these three groups 
we may be on the high road to something approaching 
unanimity 

Prof Ltfroy s book is essentially one on the orders 
of insc ts In the prifice it is mentioned that the 
Inok is based upon the lectures given as the serond 
f three parts < f a course oe upying one vear of a full 
training m entomology 1 his apparently xcrounts 
for the absence of any general rhipters on structure, 
I lology or dey clopmcnt On tl 1 whole a very 
reisonablc compromise is made between the radical 
tendencies cf Hondlirsch ind undue conservatism, 
and some 26 orders irt separately treated more or less 
m dot ill Ihe book is written for the student of 
ipplud entomol igy ind its object is to tt ich lum how 
to recognise an insect in the field to determine its sex, 
to learn ibout its habits and the methods cf control, 
and to familiarise him with some of the more imp rtant 
monographs or citalogues which provide references 
to the literature 

Ihe conception of the book is a good one In 
carry mg it out Prof Lefroy assumes thit the studtnt 
is working with a collet tion of specimens which he can 
h indie — illustrations are not very much believed in — 
and has access to the Zoological Record, Genera 
Insectorum and the Remew of Applied Fntomology 
for further information Reierences consequently do 
not, as a rule include the names of the journals con- 
cerned, and sometimes only comprise the names of the 
authors along with the dates of their publications 
This method has very obvious difficulties, and although 
2 A I 
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it doubtlessly works all right in Prof Lc fray's own 
department a restriction is inevitably placed on the 
cmlc of those who might use the volume — particularly 
outside the British Isles Anvway, this is the plan 
upon which the student is intended to proceed 
In the preparation of the volume the services of 
eight past or present students of the Imperial College 
have been enlisted— a certun number of orders having 
been allotted to each The necessary information 
having been collected and written up, the whole was 
then, presumably, sifted and edited by Prof Lefroy 
I his unorthodox method has its pitfalls I he various 
sections, each of which is devoted to a separate order, 
are of rather unequal merit — as might be expected— 
the one devoted to the Ncuraptera being probably 
the best Also, the took contains a number of 
misprints whirh suggest hurried proof correcting, and 
contains errors which, if repeated in an examination 
paper, would tell considerably agamst a candidate 
1 or example, on p io the extra spiracles of Japyx are 
stated to be on the prothorax on p 41 the ceivical 
scleritcs are mentioned as articulating the thorix to 
the abdomen on p 87 the mandibles of the nasute 
caste of termites are stated to form a kind of beak 
through which a secretion can be exuded at will on 
p 457 Glossina is credited with dropping its larva: 
one at a time while in flight 
On the other hand, almost all the families of msec ts 
are mentioned, and most of them treated separatel) 
which in itself, is quite an achievement in some cases 
even the sub families are enumerated and commented 
on 1 he took also contains a good deal of information 
not otherwise very accessible Jt is admirably printed, 
but the price seems rather high 1 he four half tone 
plates arc excellent, and the text figures lor the most 
part, serve thur general purpose ADI 


Photographic Science 

Photography as a Scientific Instrument A Collective 
Work by A T Conradv, Charles R Davidson, 
Charles R Gibson, W B Ibslop, 1 ( V laws, 
| II (.j Munypcnnv Dr II Moss, Arthurs Newman, 
I)r (ico II Rodman I)r b F bheppard, W L I* 
Wtstcll Wilfrid Mark Webb, (ol LI S L Winter 
tothini (Applied Phvsits Senes) Pp V11+549 + 
si plates (London Glasgow and Bombay Blackie 
and Son, Ltd , 11123 ) 30s net 

O WING to the enormous advances which have been 
made in the various branches of science, recent 
years have seen the pubbcation of numerous mono- 
graphs wntten by specialists in one particular domain 
Chemistry and physics have been well catered for in 
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this respect, but, at all events in Great Bntain, there has 
been no senes of monographs dealing with photography, 
a subject wluth may be considered as belonging to 
phy sical chemistry The present book, to some extent, 
supplies this want It consists of fourteen chapters 
written by thirteen different men, each of whom is an 
acknowledged authonty on the subject about which he 
writes Although it would not be correct to desenbe 
tlie various chapters as monographs, since a complete 
descnption of the particular branch under consideration 
is not attempted, yet in eaLh one is brought together a 
mass of knowledge which has hitherto been scattered 
far and wide m the literature, or has remained embodied 
as “ experience ” with individual workers 

The first four chapters treat of the history, optics, 
and chemical and physical processes of photography 
they may be considered as dealing with the more purely 
scientific side, whilst the remaining ten chapters treat 
of the application of the art m various branches of 
science and technology 

When dealing with a book of this kind the reviewer 
is neccssanlv subject to limitations he cannot have a 
knowledge of all the subjects treated, and conscqumtly 
is attracted by some chapters rather than others From 
the purely scientific point of view, those due to Prof 
Conrady and T)r Sheppard are especially worthy of 
mention The formtr bases lus treatment of the photo- 
graphic lens system on the Abto form of the general 
theory and deals with it from the point of view of the 
user rather than that of the designer and computer 
The properties of lens systems, and the various classes 
of aberrations to which lens sv stems are subject, are 
treated in a surprisingly simple manner The prac tical 
photographer will be espeeiallv interested in " I he 
Fxpenmcntol Dcterminition of the Constants for any 
lens Svstcm,” and with the explanation of depth of 
focus ghost images, flare spots etc He will also find 
tint i perlcet lens svstem is impossible, the best 
obtainable being the result of a large number of com- 
piomiscs leaving always small residuals of aberration 
Such knowledge is important to the purchaser who will 
not then expect too much from the makers or sellers, 
who art generally silent on such points 

Since all the applications of photography depend on 
having the necessary sensitive material with which to 
work, it is natural that I)r Sheppard’s chapter is the 
longest in the took '1 he author has been, so to speak, 
“ bom and bred ” in the subject, and possibly because 
of this, in some of his publications he has been apt to 
forget that his readers liavc not the same acquaintance 
with the subject as he has In this chapter, however, 
Dr Sheppard has not fallen into this error, and the 
reviewer does not know of any other account which 
covers the facts so clearly and lucidly One failing, 
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however, Dr Sheppard does not seem able to overcome 
Chemical equations seem to be beneath his notice in 
particular the equation representing the reaction 
between ferrous sulphate and silver nitrate (p 140) 
contains so many errors that one cannot fail to noti e 
them 

The photographic methods used m astronomical 
photography are desc nbed by ( R Davidson and 
Dr Moss gives a valuable selection of examples ot the 
application of photography to physical mvestig itions 
Photomicrography is covcrtd m two chiptcrs 
J H G Monv penny dealing with its applicition in 
metallurgy il and engineering research whilst Dr 
Rodman m a more popular manner describes its 
application in histology bactenolog) and pathilogy 
there is necessarily some duplication in these chapters 
and as is not to be wondered it differences of opmii n 
Similar remarks as to overlapping hold with respect to 
the chapters on Photographic Surveung by Col 
Winterbotham and on Acroniutical Photograph) 
by Major L iws The differences m view point obtained 
are howcicr U1 the more instructive 
Mr Wastcll desenbes the various colour processes 
from that of Lippmann to the htest form of kinemato 
graph) in colour , and Mr IIislop deals with the applna 
tion of photography to various printing processes in 
monochromt and in colour The list two chapters deal 
with the Itchnics of Kinem itogriphy ind The 
Camcri is Witness and Detective 

The I wok is a valuable one ind should be of interest 
not onh to specialists in photography but also ti the 
public in ner il ISP 

Our Bookshelf 

The British Pharmaceutical l odex rq an Impend 
Dispensatory for the Use if Medical Practitioners and 
Pharmacists (Published by dircc tion of the t uncil 
of the Pharmaceutical Soi itty of Great Bnt im ) 
N< w and revised edition Pp xx+ 1669 (London 
The Phum iceutical Press 1923) 30 s net 
Thi. British Pharmaceutical (odex wis cm piled b\ 
a committee of experts working under the dirt tion 
of the Council of the Phirmaccutical Societi ind was 
intended to afford to pharmacists md ph>sicians a 
ready meins of obtaining trust worth) inform uion 
concerning drugs and medicinal preparations in general 
use throughout the British 1 mpire It his fulfilled 
its purpose wtll Works of this type however qunklv 
lose their value and, notwithstanding the public ation 
of supplements m 19x5 and 1922 a new issue was 
overdue The text of the book bears on every page 
evidence of thorough and careful revision and it is 
now well abreast of pharmaceutical and medical 
practice \mong the new monographs that attract 
attention is that on acnfhvine Here the constitu 
tion and preparation of this important antiseptic are 
explained and a full page is devoted to an exposition 
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of its advantages in medical and surgical treatment, 
the form m which it is best prescribed and the 
synon)m) of its derivatives euflavint homoflavine, 
and proflavine Chloramine T and the chlorinated 
antiseptics eusol Dikins solution and Daufrcsnes 
solution are similarly discussed The thoroughness 
evident in these monographs characterises the whole 
work ind it is just this that makes the (odex so 
valuable ind trustworthy Under the heading Cura 
tiones 1 general description of surgical dressings 
md the methods by which they may be tested is 
„ivcn it is cunous to note that the lint of the (odex 
is composed entirely of cotton whereas the presence 
ol cottrn was formerly considered objectionable on 
account of its supposed irritating nature Insulin, 
th) roxin ind other drugs of ver) rtc ent origin find a 
place in the work The list of test solutions and 
mi roscopical stains is a ver) restricted one and 
surcel) justifies its title The whole work is remark 
ibly free from errors, and the committee entrusted 
with its preparation mav Im. congratulated on the 
success of their efforts It is to he hoped that the 
Council will not from motives of economy unduly 
delay the appear ince of a new edition so that the book 
may always be kept well up to date 

I om Gleitflug . urn Segelfug Mugstadten auf Grund 
ihlreicher Vermche und Messungen Von Gustav 
Iilicnthal (Vole km inns Bibliothck fur Hugwescn, 
Bind is) Pp 159 (Berlin ( harlottenburg 
( J T Vokkmann Na hf GmbH 1^23) 250 
marks 

Finl Kntik mcincr Arbciten nur \om „runin Tisch 
lus ohne menu Lxpcnmcntc und Messungen nach 
/uprufen lehno ic h von vomherein il This is the 
beginning of the list paragraph in the book by Herr 
Gustav Lilitnlhal the brother and colhlxirator of the 
famous Otto Lihentlnl He is led to take up this 
un mpremising attitude because hr claims the results 
cf his leni tl \ ind laborious measurements have already 
bttn criticised m 1 manner suggestmg that they have 
not been properly cxamintd and rnderst od 
llcrr Lilienthal discusses the c Id pnhkm of soaring 
or s tiling flight He maint 11ns that tm prtsent form 
of aeroplane is due to the misdirection of effort 
caused by the Wir when acroplines were required 
it once and m is large numbers as pc ssihlt with the 
result that the t)pc then known 1 m;i inn standaidised 
I >r all purposes and dl n itions The auth ir s \ ltw is 
that the modern aeroplane in which the wmgs do the 
sustaining while an engine is used for propelling is 
in lmititi n ol the beetle rather than of the bird 
He hopes that the eff ct 01 the revival tf gliding will 
be to cause the aeroplane to approximate more to 
the bird form with the wmgs supply m n the propulsion 
is well as the sustcntation 

Meanwhile Herr Lilienthal discusses how the sailm B 
flight of certain birds is possible He claims to have 
established experimentally that the wind supplies the 
work required for sailing flight by means of its pro 
pertv of making bodies suspended in it turn through 
about 4 0 upwards Further the camber in a bird s 
wing produces an edd) below the wmg with the result 
that the work supplied by the wmg is used for both 
sustentation and propulsion It is difficult to see why 
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a hori/ontil wind should product the 4 0 turn which 
Herr Lihcntlml claims to nave measured but it is a 
suggestu n worthy of consider ition and one that may 
leud to interesting devtlc pments S B 

Ies Prmcipes de la physique Par Dr Norman R 
( ampbell lr iduit et adapte en Tranfais par Mme 
A M Ptbtlhcr (Nouvelle ( oik ct ion Sumtifique ) 
Pp xix + 200 (Pans I th\ Alcan 1923) 8 francs 
A SRANSLATIC n into Frenrh of Dr N R ( ampbell s 
book entitled Phv sirs The Flemcnts w as suggested 
to the author by M T mile llorel who had been called 
upon for a notice of the volume in the Revue philo 
sophtque Hut the length ot the ongin il imposed the 
nec c ssity for considerable abbreviation one third only 
of this smaller lx>ok is a textual translation the rest is an 
abstract the developments of several pages being some 
tunes reduced to 1 few lines Mmt Pcbcllier has 
earned out both the paraphnst and the transition 
and her difficult tisk seems to have been performed 
most efficiently The book is rendered more interesting 
especullv to the Fnglish reader bv the prefice con 
tnbuted bv M Borcl lie emphasises the great lm 
portinec of the trettise insing from the fact that the 
author is an experimental physicist and moreover an 
English physicist Ixpcnmtnlal and theoretical work 
correspond to different forms of activity and perhaps 
to different forms of thought ( ontmental physicists 
whether they ire French (ierman or It than are per 
hips less purclv phvsirists thin the I nghsh It mav 
at It ist lc iftirmed thit the litter have certun 
particulir quihtus (uilitits which semetmics shock 
the savint d tic (entinent lut m prietiec produce 
rim irk ible results M Boril proceeds with in in 
ttre sting discussion it the language of physics which 
hi regards is intermediate between tl e c\iet linguige 
of mithcmatiis ind tl e v iguir hn„uigc of the vulgir 
tongue in which words have c nlv i statist! ial definition 
In its new f rm Dr ( impbcll s w irk should appeal to 
a wide circle i f rticler 

Ihe I oulsen 4 rc (nntrakr By ( 1 Llwcll Ip 19-* 
(London Tmest Benn I td 1923 ) i8r net 
As there ire m re thin 20000 kilowatts cf ire 
transmitters in use to diy it is highly probiblc that 
tliei w ill rem un in use for mans v ears to come I he 
British Pist Office idopted a 250 kw Llwell 
Poulscn ir generate r for the first link of the Imperial 
Wireless ( h un onne ting 1 1 ificld with Cairo These 
two stations ire now in operation at two thuds of the 
1 ible rite lie sime t\pc of generator is also used 
at \orthc It tor communication with the Contment 
The Dut li Government is installing 1 2400 kw 
Poul cn ire thi lirgest m the wodd in Java to 
end lc it to communicate directly with its colonies 
As the author points out it is the one good system 
wine h is not covered by 1 multitude of patents thought 
by mini ti be tmployed to dictate the terms and 
conditions under which the other systems may be used 
The book lie-ins with a historical introduction due 
stress being laid on Duddell s discovery of the musical 
arc The arc generators arc then described and finally 
clear desenptions ire given of the methods and ap 
paratus used for signalling and the applic ition of the 
generator to radio telephony 
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Clinical I aboralory Methods By Prof R L Haden 
Pp 294 + 5 plates (Iondon H kimpton 1923) 
18s net 

Thf luthor of this look his adhered strictly to his 
object of presenting methods of carrying out clinical 
liboriton work without in am wav discussing the 
interpretation of the results The volume is therefore 
essentially 1 manu il for the laboratory worker rhe 
various tests are described briefly but with attention 
to every pncticul detail and references to original 
articles arc provided with most of the descriptions 
The luthor has limited himself is a rule to one method 
for each quantit itive estimation apparently with tilt 
rather nirrow view that one method is suit ible m all 
circumstances The examination of gastric contents 
differs considerably from the examination generally 
carried out m Great Britain and no consideration is 
given to the fractional test med The illustrations, 
with the exception of those of blood cells are very 
good Making allowance for slight differences in 
terminology the clinical pathologist will find in this 
book a clear description of the laboratory methods in 
gener il use 

Textile C hemtslry an Introduction to the C hennstry tf 
the Litton Industry Bv 1 J (ooper Pp ix + 2*5 
(London Methuen and Co Ltd 1923 ) 10s bd 
net 

Mr Coon* s Ixiok covers a good deal of ground in a 
brief but c lear fashion It re ids more like 1 note book 
thm a text bcxik but is obviously the work of a 
number of years of teaching and should be ustful to 
students in technical schools for whom it is intended 
Besides the elementarv chemistry which serves as an 
introduction the author discusses its applications to 
the textile industry and among other things the natural 
flirts the chemistry of coal tils industrial waters 
si/cs bleaching dyemg and mercerising Those 
engaged m teiching the subject will find the book useful 
and helplul Time arc a few miner inaccuracies a 
base need not eont im a metal (p 66) nitric oxide 
is not absorbed by sulphuric u id (p 69) The dc 
sinptions of experiments are not always adequate, and 
seme of them (as tint shown in fig 119) can scircely 
have been tntd successfully 

Radio Ttlegraphy and Telephony Bv Prof L W 
Marchant Pp ix + 137 (Liverpocl University 
Press of Liverpool ltd Iondon Ilodder and 

Stoughton Ltd 1923 ) ( \ net 
A vi ry lirge number of books on radio telegriphy 
and radio ttlepheny have recently been published 
Many ire t f little use to the general scientific reader 
because they ire too element iry othtrs iail bet rnse 
they arc too teehme al the authors rev tiling m tec hnital 
terms which are m general very vaguely defined 
Prof Mirchant stems to have hit on the happy mean 
m this little volume The seieni t is accurate the 
desenptions are good and the information is up to 
date To make assurance doubly sure the author has 
added a glossary giving good definitions of the technical 
words used in the text 1 his book can be recommended 
to the reader who wants to understand the principles 
utilised in radio telephony broadcasting and directional 
radio signalling 
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Letters to the Editor 

[The Editor dots not hold himself responsible for 
opinions expressed by his cot respondents Ntither 

can he undertake to return, nor to correspond anth 
the writers of. rejected manuscripts tntended for 
this or any other part of Naiukf No noti e ;j 
taken of anonymous communications ] 

Some New Commensals In tbe Plymouth District 

While collecting by digging on the shore at 
Millbiy Salcombe in Apnl tins year I found three 
consecutive pairs of Synapta and i polynoid worm 
living together and at the same time three distinct 
associations of the brittle stir Ophwcittda brachtata 
and a small mollusc 1 hese fin Is led to live later 



monthly visits during the best spang tiles ind 
resulted in the oliservations gi\ < u below 

The polynoil Hannoth t lunulala wis found in 
muddy sand it Salcombe on adjacent lie Is with six 
different animals belonging to two lilferinl jlivla 
and four different classes but flic more interesting 
point is th it the sire of the polynoids fora s on tin 
whole an mcreising senes approximately is follows 
Harmothoe hmulata i few to ro mm with Op hi j ndi 
brachtata and curved round the disc or over the 
mouth (big i) H lunulala (\ ir synapta) St Joseph) 
15 to 20 mm with Synapta tnharens and 5 digitata 
and also occasion illy with Phatcolosoma pellm idum 
On the same beds occur larger specimens of i polynoid 
somewhat different in general appearance from the 
small Harmothoe lunulala just mentioned but they 
appear to be merely later growth stages of the same 
species and agree generally with the var ntgra 
Alsejos Specimens of this form about 20 to 30 mm 
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were taken with Phascolosoma tulgare and of 35 to 
50 mm with Amphttritc hduardst Further work 
will be required to put this last observation on a 
secure basis but the animals can onlv he obtained 
by special search m smill numbers it considerable 
intervals of time There is little doubt however 
that this species of Harmothoe at S ilcombe starts 
life commensally with Ophiocnida and changes its 
m ite as it grows bigger and requires more accommoda 
lion in the burrow provided by the messmate until 
it finally consorts with poly elide tes up to 30 cm long 
such os A mphitrite Ldwardsi 

Harmoth l lunulala was also t iken at the mouth 
of the River Ye ilm with Synapta mharetts ind will 
no doubt later he found m the same association in 
Plymouth bound 

During the same expeditions the almost constant 
issociation of the mollusc Maniac ita l idcntala 1 with 
Ophi entda brachtata was confirmed 1 he mollusc in 
fins case is frequently found in numbers just below 
or abo\e the disc ml occisionally under an arm 
m compiny with Harm thob lunulata young The 
s ime mollusc was taken also but less frequently with 
the Gephyre in Phis olosoma pellucidum and occasion 
ally with Nereis With this Gephyrean however 
was found fairly const mtly the messmate lepton 
Clarkta - 1 which was fairly frequently present m 
groups of f to 7 and sometimes ittachcd to the skm 
if the blood worm 

On both shores it Salcomle mother Hormothofi 
sp B not yet identified was taken in tubes with one 
and not m tubes with other species of Nereis Ihe 
same species was taken by c ireful work also in Rum 
Bay Plymouth bound 1 mgside or under the 
tenta les of A mphitrite gracth Polycirrus aurantiacus 
and another species of Polycirrus and at the same 
time Harmothoe tnarphy at was rediscovered with 
Marphysa sangumca 111 Plymouth bound alter a long 
lapse of years The same IlormothoC sp B was also 
taken with Nereis m be Is at the River Yealm It is an 
interesting fact tlial bir Ray I ankestcr took a similar 
polynoid unier the tcnticles and in the tubes of 
r erebclla ( Polymm 1) ncbulosa it Herne so long ago 
os 1865 

The frequci cy with which the 1 sociates mentioned 
above occurred apirt from each other was noted 
during the collecting work ind found to be low except 
in the case of Ph iscol ma pelh idum which occurs 
111 thousinds in 1 fiw squire yir Is of ground 

In none of these 1 ises ot isso ation or com 
mensalism can a reason for it be isserted with any 
(.eitainty ihe frequent occurrence of polynoids 
however it the bises of the tentacles of polychaete 
commensals as Polycirrus or m or near the grooves 
of other poly chetes as Amphitute Nereis ' lueto 
pterus or the grooves of Ophiocnida sugge ts the 
pilfering or scavenging of food maten il In the 
eases ot Monta uta and f epton it is clear that food 
material is abundant in the burrows they inhabit as 
their shells are often covered with Polyroan polyps 
and in addition various 1 orammift ra are not un 
common in the mouths or in tl e region of the burrows 

In leed the variety of issoci ites of some com 
mcnsals suggi sts on th other 1 in 1 that an inhabited 
burrow may be simply ind mainly a harbour of 
refuge which is used so frequently that the in 
habitants learn to know and tolerate eieh other 


directly in any particular way on e ich other f« 

J H Ortont 

The Laboratory The Hoe Plymouth 
November 8 


I im much inlrbtad to Mr R W nckwo th In the dotetm a 01 ol 
thoaiped* 
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Conductivities of Aqueous Salt Solutions 

In the course of an investigation earned out during 
the list two years on the transference numbers ana 
coiuluctiMties of certain aqueous salt solutions we 
have come across a simple relation which appears to 
us of interest ind import ince 

The specific conductivity of an electrolyte (t) as 
usually measured refers to one centimetre cube of the 
solution We found it desirable when working with 
concentrated solutions to compare figures given by 
volumes of electrolyte containing always one gram cf 
water If the solution in question contain x grams of 
salt per thousand grams of water and is of density d 
then the volume of solution containing one grim of 
water is Multiplying this term by k we 

obtun a magnitude which we will denote by * 
which is the conductivity between electrodes one cm 
apart of an amount of the solution contumng one 
gram of water At high concentrations the viscosity 
of the solution is a factor which cinnot lie neglected 
Making the simph st assumption 1 1 that conductivity 
and fluidity arc proportion il w< irriv c at a corrected 
conductivity 

loood x 

k COrr lOOOrf 

Multiply by looo and wc have the conductivity 
under the sime conditions due to an imount of solu 
tion tout lining 1000 grims of witer If now this be 
plotted against t M or the weight molar conuntra 
tion (raols pc r thous md grams of water) the result is 
a curve which in the evses of potassium sodium ind 
lithium chlorides becomes ne irly linear after t/M has 
cxce< ded 051 and reni uns so up to the limit to which 
we hav e so far c imcd our measurements (r/M y to 5 
depen ling cm llic electroly tc) Wc have plotted the 
conductivity density and viscosity data of other 
observers for arliin other solutions and hive 
obt lined similar results 

hxprcsscl verbally — if 1 thousand grams of witer 
arc put between clectiodcs one cm 
ap irt an 1 one of the s dls in question 
gradu illy added the mere ise in con 
duct nice of the cell (corrected for 
viscosity clnngc) brought ilxiut by 
dissolving say an extTi one tenth 
grim cauivilcnt of salt is neirly 
independent of the conci ntraticm 
of the solution when 1 certain limit 
of conccntr if ion has been cvcce lid 
The slope of the curve is given by 


to have considerable implications m several direction! 
for the theory of strong electrolytes These will 
be considered and the data more fully presented 
elsewhere 

We have written this preliminary note as a result 
of reading recently a paper published some months 
back by I inde (Zeitvh Lkktroch 29 163 1923) and 
not previously noticed as its title did not indicate 
any particulir bearing on our work In this paper 
tho author has plotted against x (* 6 the 

specific conductivity corrected for viscosity a gainst 
the weight percent ige of the salt in the solution) for 
aqueous lithium and calcium chlorides solutions up to 
very high concentrations (far higher than anv we have 
so for measured) He finds 1 linear relation up to 30 per 
cent lithium chloride ind 20 per cent call mm chloride 
respectively after which the curves bend 1 he essen 
tial difference between his method of plotting and ours 
is that we takt into our conductance expression the 
density of the solution If his curves are modified m 
this way the c h nigcs in dirtclion at the high concentra 
tions become far less marked an 1 their courses at more 
moderate concentrations whilst becoming somewhat 
less linear closely approxim itc 111 type to those found 
by us for solutions of lithium 1 blonde and other salts 
* T ‘ VXD 


l inv crsity of I on Ion 
King s C ollege btnn 1 W ( . 
November 25 


A T Alimv 
I Nickfis 


I he London logs of November 25-27 1923 

1 hl accompinying giaph (1 ig 1 ) shows the hourly 
van ition in the qu intity of suspend* cl impuiity that 
is sooty mitt cr in the ur of I ondon cstminster) 
which was chiefly responsible f 1 the lecrnt smoke 
fogs This curve slims cleirlv tint the miximum 
density of tlu smoke fcg o i lirrc 1 aliont nil 1 day and 
then w is a npicl mere isc in density which oimuled 


(1000 | i)*ij 


A curve ot the sinic slope is got if 
thC mol ir fr iction of the salt in the 
sc lution is plotted ig nnst the con 
duitmco (corrected for viscosity 
and mcisurcd between electrodes 
one cm apart) of a mol of solu 
tion th it is within the limits 
mentioned the corrected conduct 
ance of 1 solution is practically 
proportional to the ratio salt mole 
cules/ total molecules 

This re lation ol tamed by considenng not as is 
customary the conduct ince of a fixed weight of salt 
to which me reusing amounts of water are added but 
the conductance of a fixed weight of water to yvhich 
increasing amounts of salt are idded would appear 

rio. 2824, VOL 112] 



with the period of lighting up of fires in the morning 
The tiguics from which the curve is plotted were 
obtained from my automatic recorder designed for 
the Advisory Committee on Atmospheric Pollution 
When a large number of days arc averaged and 
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plotted the distribution over the 24 hours u> similir 
but more uniform and it can even be seen tl at the 
maximum is reached later on Sundays than on week 
days (Fighth Report Ad vis Comm cm Atmos Pollu 
tion p 30) 

Records taken m Westminster by my unpat t appvr 
atus at th< height of the tea nt fogs showed about 
50 000 solid particles per cubic centimetre ind vcr\ 
little indication of water drops Ihcst pirticles 
averaged a little more than o 5 micron in diamt ter an l 
theie was a tendency to a rounded kidney shape 
with a fair number of small trmspircnt spheres tf 
about the same di mu ter 

With reference to the t mse of the I ondon Pai 
ticular the vitw is generally hel 1 that a London fog 
consists ot condensed wattr p irtu les dutied by sm >kc 
and oily hydrixarb ms (Caipcnter London log 
Inquiry iqoi 2) and this view follows n iturally from 
the f ict th it during I ondon smoko fogs there is very 
often a dense water fog m the suiiounding country 
Thcic die howmr certain mdtc it 10ns wliu h point to 
a different conclusion md suggest that 1 Icndon 
smoke f ig such as wc have « xptnence 1 icccntly 
occurs it the sum tunc as the surrounding w itn fog 
not be c lusc it is a result ot the 1 itter but bee lusc f the 
comliti ms whu h 1 ivc ur wati r fog 1 have thetefort 
been forced tow iris the view that the smoke tog of 
Londi n il cs not consist of w iter pai ticks hi tied by 
smoke hut ilmost entirely of smoki paitieles done 
In suppott of this aic th( f llcmmi fa ts 

(«) During the recent fegs when tin sun w is 
visible at ill it ipjn tied as a ml ball thus pomtin„ 
towaicls the presence <f limly livi k 1 suspenlul 
ni itter ind not towards lirge witti gl abides 

(6) Records taken by my impact method during 
T ondon smoke f< j.s sh iv little evident 1 of w it( i diops 
which if present woul 1 be » bvious but there aie 
always immense numbcis f f sin ill smoke p it tick s 

(c) It is not uuusu d m ccming up to 1 ondon fiom 
the country during f iggy weather t) 1ml a lens 
white fog m the countiy \ ith 1 limit < f visibility of 
perhaps 50 a uds giving place to 1 yell aw fog m 
London with a greater limit of visibility thus 
while a I irge imount of smoke cm always In dctcclc 1 
there must be a gicat re luction m the qu entity of 
wattr in the I ond m fo„ sinet in spite of the smoke 
addition visibility mipr ives 

( d ) the air ovci 1 011 1 in is w mmr thin in tlu 
country surrounding md although the < oinbusti >u t , 
large quantities of fuel supplies i <«rtain mu unt of 
water to the ur it stems piob iblc that londcnsibtn 
of water in I ondon to form fog would normdlv ht 
much less thin in the surroun lmg country 1 litre 
are ibout 17 000 000 tons of co d burnt per annum n 
London and assuming a wind of 2 miles per lioui 111 1 
an inversion of the lapsi rate of temper ituic it ibout 
400 feet a condition likely ti be met with eluimg 
foggy w either this amount of coal would keep tin 
air immediately over I ondon ibout 13° 1 w irmer 
than in the sui rounding country 

fr) The hourly incidence of suspende 1 impurity is 
shown in the curves v mid exactly with the darkness 
and apparent density of the fogs as judged by the 
eyt 

Doubtless in the early morning i he conditions which 
cause 1 watci fog in the country also cause i similir 
fog in I ondon if not so d( nst but as the d ly ad 
vances the srnoky fins idd then sexit and ht it to the 
air the latter evaporating the water ind the forniei 
replacing it by soot 

Fms are notonously smoky shortly after lighting 
until they get will heated up and we find as 1 rule 
that the smoky I ondon fog commences m the mom 
mg about the time of fire lighting and dies away 
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gradually is the fires become well estiblished while 
it is usually at 1 minimum between midnight and 
eirly morning If the natunl ventilation over the 
city f ills to c irry away the smoke produced there is 
sufficient evolved 111 the morning in thiee or four 
hours to provide Londoners with the dmscst smoke 
fog tlu y have ever experienced Such a fog contains 
5 or b milligrams of soot per cubic mclit and this 
can be eisily supplied by the 40 or so tons of soot 
evolved pel hour dv the chimni ys of f ondon 

Assuming tlu coircetness of the above we may 
di iw the following ltifeieni i s 

(1) The ur ovei I ondon bung winner thin its 
suirnundings w itei fogs will be few li or ltss 
dense during the diy thin in he countiy 
( ) l he 1 m Ion Paitieulir cm be entucly 
picvcnted bv ab dishing sinokc 

J S Ovvtns 

47 Vie torn Street Westminster S \\ 1 
December j 


Upper Air Conditions after a Line-Squall 

Mr-rtoi or oris is ire indebted to Wing Commander 
I W II Rets for some very v iluablc observa 
tions luring tw o aeropl inc ascents at Cr mwell (Lines ) 
on Oe tober 1 ) showing the ch inge which took place 
111 upper ur con litiuns during tilt p issage ot 1 line 
s pi ill or in the phriscology of Bjerknes a cold 
front Obsc rv it ons of thi kind arc suttiucntly 
r ire an 1 the fe iturcs exhibited by the present ones 
aie so spenillv interesting tint it seems very dtsir 
4blc to lay some unph isis on them 

The icrompiuying dngrim (1 ig 1) shows tho 
details of the records 1 he first ascent (dotted line) 
commence 1 at 9 is am md was mule m front of 
the line squall m the cqu itonal air tlu origin of 
which has now been tr iced back on the 1 harts in 
the Meteorological Ottici to 1 low latitude The 
figures agunst the curve show the relitivc humidity 
at various levels the comspouding number of 
grams of water vapour per kilogr un of ur being 
given in 1 rickets It is necessary to remark that 
the repoit of cloud and run encountered is not 
mconsi lint with the ippiientlv unsaturated con 
chtion ot the air for the cloud was not necessarily 
continuous throughout the thickntss indicated and 
further the instruments were re id on the wiy up 
who a the clouds were only just commencing to 
thicken an 1 form ram No ram re ehed the surface 
until 10 A m l he line squall oceurre 1 at in 5 a M 
m irking the irrival at the surf ice at Lranwc 11 of tho 
polir air which has Ixcn traced back to the 
neighlxwrhood of Greenland The usual line squill 
fc iturcs wm ltconle 1— he ivy rain sullen veer of 
wind from b S W to W md sudden fill of t mpera- 
turc of > I \11 the rain 2 1 mm cx eurred between 
10 a m and noon and presum ibly fell through the 
undercutting wedge of < older air from tlu equatorial 
air abov c 1 he ->e< ond ascent (full line) commenced 
at 2 15 1 m in response to 1 request by wireless 
telegraphy from the I orecysl Division of the Motcoro 
logical Ofhct Air Ministry where the first record had 
been received and the weather chirts showed how 
valuable another would be 

I he second record shows that the aeropl me left 
the ground in the polar ur and penetrate! the 
equatorial air above but what is particularly 
striking is the extreme dryness of the intermediate 
1 lyer extending from alxiut 5000 ft to qooo ft When 
a sharp discontinuity is absent between two different 
air currents the effict is usually attnbuted <0 mixing 
at the interface but the present intermediate liyer 
*omf 4000 ft thick cannot possibly have been a 
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mixing layer for it contained a much smaller 
iroportion of water vapour per mass of air th in the 
ayers above and below The following consider a 
.10ns suggest that it belonged purely to the lower 
urrent ind was indeed the only genuine polar 
nr surviving over Cranwell 
Let the shaded figure (a) in the inset diagram 
cpitsent schematically only a vertical section 
vertical sc dc much magnified) of a tongue or 
globule of cold air which has not long since 
>enetratcd from a cold source into a warmer environ 
nent Subsequent transition and literal spreading 
indcr gravity may lead to a condition now at a 
list incc from the cold source 1 epresented by fig ( b ) 
ho lint squall t ikmg pi ice say at the right h in 1 
•dge A contribution to the study of such motion 
las been made t y I xncr (Sitzungsl er \kad W iss 
iVicn 11a 127 1918 pp 7J5 K47J In the tr insition 
he ur it A descends to C. whilo the surface air 
cmains at the surfai e so that the higher a layer was 
iriginally the more it is warme 1 adiabatically Hence 



f the original lapse rate reprcscute 1 by AB m 
lg (r) is less thin tht ulialstic as is reasonal le 
or au cooled mainly irom the s irf ic e in high latitu les 
+ w 11 1 ecome from this c him alone more remote 
itill from the adiabatic like CB where AC is the 
iloj-e f thi dr> uhabatic A more precise 
natliem dual treatment of such a change of lapse 
ate has 1 een gn en by M irgules (Exncr Dynamische 
Vfcteorologu 1 >17 p 80) Any ch inge of pressure 
it a given level during the transition would produce 
Sects which would not appreciably modify that 
lemonstmtod I he sinking of the globule thus tends 
owards greater stalility ind therefore to oppose 
airbulence But 111 passing over a relatively warm 
■urf ice such as the Atlintic the cold air mass would 
eeeivc heat from below and this would be dilfused 
NO 2S2 VOL 112] 


upwards as far as the turbulence originating at the 
surface is able to penetrate in the face of the stabilu 
ing action of the sinking A lapse line like CFD 
would result where E is the upper limit of mixing 
In the present east there is clear evidence of the 
upper limit of turbulence in the hare top reported 
at about 4100 ft and the layer ED in the mam 
diagnm was iccordingly the one which had been 
warme 1 from below it possessed the dry uhabatic 
lapse r itc of temperat ire indicative of thorough 
mixing an 1 was fairly humid with cloud at the top 
owing to water vapour evapor ited over the Atlantic 
having been stirred up at the same time as the layer 
was warme 1 The layer t E on the other hand was 
on this view one which hul succeeded in remaining 
non turbulent and was really the only genuine 
pol tr air which reached Cranwell still possessing 
the original low polar water vapour content and 
neglecting ra lntion its original potential temperature 
1 his view is strengthened by remarking that although 
the mo lerate decre ise of humiditv and small nse of 
temperature indicated 1 y the upper parts of the two 
records miy be explained using a Hertz diagram 
bv supposing the equatorial air to have ascended 
lost some moisture is cold front rain and de 
sccnde 1 igain is suggeste 1 at 1 m fig (b) no such 
expl ination e in be aj plied to the extremely dry layer 
discu&sc l ibove for the air would have to be taken 
to an unreason ibly grt it height and would also 
arrive back with f ir too high 1 temper iturc It does 
not seem thcref ire that the lnterme liato 1 iyer can 
have been cv lived out if the equatorial ur and 
these interestuig records are ice or ling]} to be inter 
pietel as showing that the air of polar origin over 
Cranwell was in all j robabihty a tongue or 
globule about 9000 feet thick with the lower half 
p irti illy depolarise 1 Ssubsi mient we ither charts 
suggest Hi it it was soon replaced again by a warmer 
air current right down to the suiface 

buch pairs of rec ir is as this near cold fronts 
arc unc mmon the nearest ipproach imongst those 
published in thi Daily We ither Reports being in the 
issues of October 14 and 14 1921 two ascents at 
Baldrnnett (D hi n) having exhibits 1 similar features 
to the present Ihcy ire also important is bringing 
into prominence tie existence well within areas of 
cyclonic ictiuty of dry inversions the occurrence 
of which is n ore comi tonly associated with the 
margins of anti vcloncs M A Giri lit 

Meteor logical Office 
Air Ministry Kingsway Wti 
Nov ember 14 


rxperiments on Clonm Inte&tlnall s 

Ii is remark il le that in all the statements that I 
have seen by Dr Kanimercr or Prof MieBrile eon 
ceming the increase m length of tho siphons in tiona 
foil swing amputation no measurements ire given 
As I have recently m ide measurements on a number 
of specimens in order to obtain some dat 1 indicating 
the n itural variation 111 the proportional length of 
the oral siphon I should be glad if Prof MacBnde 
woul 1 inform us w 1 tthcr Dr K immcri r h is published 
or whether he possesses unpublished any measure 
ments of the siphons in lus specimens before and 
liter amputation and in the offspring which m 
hcnted the increased length 

I find it difficult to underst ind what Prof MacBnde 
means by the words the reaction is of the animal 
as a whole It may 1 e a fac t that amputation of 
lioth siphons results in the growth of longer siphons 
ind of the oral siphon alone in the growth of a siphon 
of the sime length is before but I do not see how 
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the reaction of the animal a* a whole explains the 
fact 

Prof MacBnde his a photognph of an operated 
Ciona and a normal one side by side What is the 
proportional length of the ora' siphon in a norm d 
Ciona and what was th it length in the operated 
siphon before operation ind after regeneration ? 

J 1 CUNNINGH \M 

hast f ondon College 
Mile h nd Road London J 
November 24 


Mrs Hertha Ayrton 

1 1 must be 1 111 itter of p un an 1 surprise to many 
readers of Namur tint IWessor Vimstrong should 
ha\e written such an irtiek as that which tppeuson 
p 800 of the issue of Dictinber 1 

I was pnvilcgtd to know with the intimicy which 
is only possible to a doc toi both Ih of aniMrs Vyrton 
during many ye us He w is mv patient until hi 
dud — pretti ituieh in one sense hut in anothu h 
lived long an 1 1 1 implished mne thin many men 
who hvi to (xticme o! 1 ige It stuns almost sun 
legt to speak of thur inarm 1 lift 01 of tin peifiet 
sympathy ind comp 1111 nslnp whi h distinguished 
it it is difficult to un lei stan 1 liow uiy 011c prt ft ssing 
to have btm then fn nl c mil suggest tint thev 
were in ill assntul e liple 

\o wiin in eoul 1 hast mused hoi husbinl with 
mort imtmn„ unsilfish int t nler lev tion Ot 
their scicntihe w il I k ive nil rs t> speak tin it 
will suri ly be m in\ h 1 nil nil lieate tlieir tnem n 
111 this respeet but is m ol l md intimate fuenl I 
am well quahlu I 1 fittest tgunst the luartkss 
comments up >n the pmati life tfavery n ible woman 
of whose living pisenee we au s< 1 ently bin m l 
Ihe I atin ru s us} et tluir deil fiienls with in 
emotion we can at k 1st respeet Tht Day of the 
Dead held in reverence probibly suipasstng iny 
thing in tlw Chustian ntu 1 has scarcely piss l this 
ytir md yet Pic f Vrinstiong oui wnte such an 
aitirlo upon his leui friends Surely for the rest ot 
his life he will regret not having k lined that 
appeal foi an obitu u> notice H H Milis 
1 St Miry \bbots Tin lee 
Kensmgtc n W i| 

Ik c nibcr 3 


The only comment I e in 1 c ssihly mike n tie 
above is tint the wntei must be stian^ely licking in 
sense ol humour 

When I ustd to 1 l 11 my tnends that they wuc ill 
isborted knowing this full well anel knowing me 
they did but smile \s dul Mrs \yrton when to 
terminite one of our tiuitlcss disiussions on the 
woman as man I sometimes sml We will admit 
you are up to us (apirt fiom being yourselvts) 
when you aic icgul irlv engaged as chefs end pioduec 
one to go down to posterity with Soycr 

May I here note the need of a correction in my 
irtiek — the insertion ol the ireent over the fust e in 
M61isande ? So beautiful 1 name should not be reft 
of the least sh ide ol its charm 

Hfnry L Armsirunc 


Zoological Bibliography 

I est it should be assumed from my friend Dr 
Bathers communication to Natuks of Dccemlier 1 
page 794 that my letter was premature let me state 
that my communication was forwarded to Nature at 
the express wish of the Conference of Deli gates and 
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with the concurrence of the vinous officers of the 
Bntish Association who were presont at the time 
Ihere is no misunderst ending whatever as to the 
wishes of the representatives of the numerous 
scientific societies present in rcgird to the si^e of 
publications incl if l)r Hither will consult such a 
publication as Collins s Vuthors mil lhnnters 
Dictionary issued by the Oxford Imvcrsity Press, 
lit will find that demy octavo is slightly less than the 
mcisuicincnts lie gives n imely x 5J in and this 
is the sue which that particular committee re 
(oinuunds to all societies publishing innu il reports, 
etc 1 Shiipvrd 

Hit Munuipil Museums Hull 


Micelles and ( olloldal Ions 

Mr W 11 Haros 111 lus litter to Maturc of 
October 13 p 537 entitled Lhe Micelle— V Ques 
tion ot Notition advocates the loneeption of the 
colloid il ion and postulate s th it the ideas of other 
workers coincide with his own so that inertly a 
question of nomenclature is involve 1 nevertheless 
in his opiniou it is positively wrong to refer to 1 
collot I il ion is 1 micelle 

It will be shown in 1 piptr by Miss M L Laing 
which wc hope to publish in in early number of the 
f urn il j PAy teal th »nst>\ that dl movement in 
m clcctnc held can bo summe 1 up in a single formul 1 
which ipplits tqu illy to ions diaphngms gels sus 
pensions micelles etc an 1 governs the movement of 
iny sue h charnel constituent rel itivc to the solvent 
The tape rune ill il cvuknei shows that there is a 
gnlud transition from unchirgt 1 or isoelectric 
coll ) 1 il particles through those which arc very 
sligl lly charge 1 such is the neutral mu elk in soap 
solution or the particles in 1 gold sol to those which 
aic much more highly eh irge 1 like the 1 1 11 micelle 
of s ips ini llun t< tin true 10ns which arc fully 
eh rgc I 

\ >w comes tlu questu 11 of nomenclature There 
is 11 luesti 11 is t i the fillv cliugt 1 ion where this 
ointilcs with the chemical unit In soap srlutions 
how evil then is 1 slurp listinction In tween the 
1 e him ir f tin single tryst ill n lal molecules or 10ns 
in 1 their r ■.peetiv iggrcg itu ns the neutril ind 
ionic micelles which for tx inipli can 1 m lull back 
l v m ulti liiltc r 

It woul l stem is repugnant to dcsi„niti an eggre 
„itc if soip 1 11s coni lining subst ilid jioiiortions 
1 1 111 lisson ited soap a id of solvent colloid il ion 
is it w ml l b to call iggiegates ot hydi itcd neutral 
soap which arc probably the stricturil bisis of soip 
jellies colloid il molecules dtliough on is as 
logit il is the other I hue < died eich these 
aggicgates a lnu-ellc md hive discnlcd th 1 elct 
tried 1 in lit ion by adding the prefixes neutril and 
ionic respectively Hit temi micelle is custom inly 
employed 111 1 sunilir s use in conti mpirarv 1 renrh 
in I tienri in science | ami s W Me Main 

Dept of Physical hum try 
Umveisity of Bristol 


Biography 01 Richard A Proctor 

W 1 arc it pn ent engaged m the piepar ition of a 

Memoir of the litc Hichaid A Proctor and to 
assist us m our work wc should be deeply gritcful foi 
tin loan of any letters which rcadeis of \a 1 urf may 
hive received from him Wc will i irefullv preserve 
the letters ind telurn them is soon as possible 

S D Pkoi 1 ok Sm\ hi 
Marv Proctor 

u Orchard Ro ul Altrincham C hcshirt 
December 3 
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The Treatment of Disease by Artificial Light 


OHOlOHIhR \PY or the treatment of diseist by 
■l lij,ht was first prominently brought to the notice 
of the medical pre fission by the work of lmstn in 
189s lit df m mst rated that the rajs of the visible 
spfttrum ind ilso those invisible radiations which we 
eallultri violet rajs hat e varying therapeuti qualities 
lit sliowtd tint the exclusion of the ultra vitlct rats 
fnm tlu skin of patients suffering from smillpox tut 
short tl t scccndary fever charxctcnsti rf this disease 
md diminished the suppuratite stage and thereby 
shertened the duration of the illness and lessened the 
risk of ugly st imng On the other hind he proved 
that the lecal appli iti n of eon unrated a tini light 
had a prwtrful influence, on cert tin efftetions of the 
skin particularly on the common ttpc of cutaneous 
tul ereul sis kn< wn us lupus vulgtns Befert lus 
deith he hid alreidy appreciited the value of a more 
gener il ipplie ltion c f light namelj the exposure of 
the whtle brdj 1 1 radntion 

In his e irlicr experiments with on tntrateel light 
Tin sen used the sun ind a simple ippiratus onsist 
mg of 1 1 ir„e he How lens e ont lining i I hit s ilutie n 
wis the me ins I j whi h the ittinie ri\s of light were 
brought 1 1 1 f us u|>on the skin 1 vtn with a l luc 
medium used as a filter it was f und necessirv t) 
interpese i e olin n ippiritus it tht f us ef the lens 
This ipparatus consisted ef i small eireular dumber 
with quirt/ flees through which i current of old 
water constantly eireulited In uldltion to its value 
as i mtthod of preventing excessive heating of the 
part this appat itus w is also used is i eomprtssor to 
render the irti under trcitmcnt bloodless is it had 
been found by experiment thit the ictinie riys 
penetr ittd i bl ind e 1 skin whereas in tint through 
wine h tht blood vv is e ire ulatmg the red e -flouring 
matter of the blood prevented the pussige of the blue 
and ultrivnlet rij In Dentnirk is in ether 
countries m northern 1 ititudcs the number of dijs en 
which the sun could be utilised wis s limited that 
lm en ien ihindoned the sun is m llluminint und 
substituted powerful ele tn arc lights 

1 e How ing on 1 insen s discovers i numl ei of workers 
in this field devi td other forms l lllummant and 
several limps 1 high ictim {lower lxcime nailable 

It is inte resting it tl is point to consider the work of 
Rollie r it I ev sin H r m re th in twenty >e irs he has 
been tre itm„ ises e( tuber ul ms particularly in 
children by exposing the surfiee of the bodv to the 
alpine un ind his efforts l ive i hieved i striking 
sue ess \t first it wis believed tint the air of the 
high iltiluile w is the determining factor in the idmir 
able results bt lined but it his sinee been shown that 
it is the li„ht which is the impirtint igent Rolhers 
suietss stii lulited others in this branch of phototherapy 
and at the 1 relo ir Homes at Alton and II ij ling II mts 
Sir llcnrj ( luvain has shown the practicil value of 
this measure even in this dim itc in the treatment of 
tubcrcul us disease of the bines joints and skin 
More reetntlv Revn in Copenhagen has shown that 
the earbon arc light e in be used as a substitute for the 
sun and th it the results of an electric light bath are as 
efficient is the sun bath 

lhe tre itment of disease by artificial light, therefore 
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must be msidtred from two points of view First the 
1 >eal ipplie it ion of the radiations to the diseased focus 
ind seee nd the application of light to the whole of the 
surface whi h for convenience we may call the light 
bath 1 ir t the local application of li^ht to a diseased 
area here we find two methods m use one in which 
the lipht is e neentrated bj mt ins of lenses ind the 
other in which leliinee is pla cd on the intensity of the 
ictim riduti ns without cone cntration 

leuAi lm.UMi.Nr n\ Conclntratfd Light— T he 
tjpicil ipparatus lor treatment bj concentrated 
1 time light is the tinsen limp or its modification the 
lmstn Kejn limp lhe essentials in these are a 
powerful carbon art with an automatic adjustment to 
approximate the carbons as they bum away The 
hgl t fre m tl e ir is 1 1 1 std through a st ries e f rock 
crystal ltnsts in a tube cont iimn h distilled water 
lie rav s arc lo ussed on an art 1 the size of a shiUing 
ind at the focus is placed the combined compressor 
and c 1 bn* apparai is with a celd water circulation 
dts ulied il ivt This tvpe of apparatus is used 
mainly m the treatment f the form of tuber ulosis 
of tht skin known is lupus vulg ins After an hour s 
application of the con entrated ravs an inflammatory 
re 1 tion o irs in the skin The inflammation is so 
acute that a blister f rms whi li miy take several 
days to 1 couple of w tks t > he il It is interesting that 
this reaction docs not begin till abiut six hours after 
tl e tre itment Ripe tied ipplie itions are usually 
necessary to destroy the effects ol the mvasion of the 
skm by the tuber le b 1 lllus but in (o to 70 ptr cent 
a permanent e ure is c btained many of tht patients 
treated hann„ been w itched fe r twtntv years 

In the criminal 1 msen apparatus the current used is 
70 volts and s° amperes It is thtrtfore advisable 
to use 1 transfermer when the availal le current has 
a high voltage say 2 to to 220 Thee uhnns used are 
p jsitivc cired 25 mm in diameter and 12 mches 
long negative s lid 18 mm m dnmeter and of the 
simt length By this apparatus four piticnts cm he 
tre ite d simultaneously 

In the linscnRcvn lamp the illummint is of the 
scissors type the eurrent employed being 70 volts 
20 amperes The positive arhons ire cored 12 mm the 
negative solid 10 mm in diameter md 8 in hes long 
Ihest 1 imps cm be worked from the lighting mams 
sav of ->40 volts m senes with ippropnate shunts 
One pitient only at a time is treated with each 
1 msen Revn lunp 

IOCAI I RLATMS N1 BV UNCONLi NTKArilJ I It HT 
The m st convenient ty|ie of apparatus for the local 
tre itment of dise ised are is of the skm by uncon 
centrattd li„ht is that devised bv kromayer It 
c onsists of 1 U shaped envelope of roc k c rystal contain 
ing mer urv vapour I his is surrounded by a second 
t nvelopt with 1 rock crystal window Between the 
two envelopes which are fitted in a metal box cold 
water circulates to absorb the he it r ays 1 he window 
of the apparatus is pressed firmly against the area of 
skm to be treated the pressure being of value in render 
mg the skm bloodless and thus increasing the penetra* 
tion of the ultra violet rays The apparatus is fixed 
on 1 mobile stand, and can be used off any ordinary 
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direct electric lighting circuit On a 240 volts circuit 
the current used is 3 5 amperes with 120 volts u ross the 
arc It will he noted that a w iter supply is neccss 11 v 
a circulation of four pints per minute bung required 

I It HT 1) \TII TRFATMS NT BY TUP CARBON \RC Lit H T 
—The experience of Rtvn of Copenhagen (onfirtned 
by other ebstrvers is tbit the kst tlhiminxnt is 
carbon are li„ht lhc spectrum of the 1 arbon ire more 
nearly approaches that of the sun thin does tint oi 
mercury \ apour and in the expenenc e ot thi 1 ondon 
Hospital, this is further increased by the use of c irbons 
with 1 tungsten piste core tungsten „ivin n 1 spectrum 
of great richness in ultra viulet rays 

The install ition is very simple A large taihcn arc 
limp, worhin n it 50 amperes ind 70 volts is suspended 
from the ceiling it three to three ind a half feet above 
the floor \10und this it 1 distance of from three to 
four feet the pitients nude 11 c seated on st< ols 
file whole < t the body is exposed first the fiont inel 
then the 1 uk the sittings being of half an hours 
duration at first ind these arc griduilly me raised up 
to four lours 1 d ly When the frent of the boclv is 
under treitmuit the eyes ire carefully protected bv 
a thick m isk Iht tungsten piste eored < 11 lions used 
are ( t ) eored 25 mm ( ) solid iS mm both 12 
inches lon„ 

(xkNLRAI 1 RT VTMFNT B\ M* R< ' RY V VPOl R I AMI 
1 he appar itus consists of a qu irt/ 1 imp or bumti 
cont lining mercury vapour lelund which 11 1 pi iced 
reflectors ol vinous siupcs lhc limp is me unted 
on a st ind which permits its bun* pi iced it in ippro 
priatc height It is worked off any direct elcetn 
current ind is inexpensive to run I he pi utical lib 

of a burnt r is in the lir„tr types ib>ut 1000 
hours \ verv hi„h actinic illunun ition is cl tuned 
1 he patient lie s or st ands w 1 ill under tre itmcnt isn illy 
at a distince of ibout three teet but with the lirger 
model supplied by the Hewittie I lectnc ( ompanv the 
maximum distince it which t patient is sensible 1 f the 
radi ition is eighteen feet At the kginning of thi 
treatment the txposurts ire given to small arc is ind 
both the area ind the duration tniy be ^nidnllv 
inert istd until the whole of the hick or front oi the 
bods is exp ised for h ilf an hour \n infl immatory 


reaction rtdness slight vesication with subsequent 
dcsquimution ire common and ifter 1 senes of 
exposures, the skin in the majority of patients bteomes 
strongly pigmented Several of these limps may be 
pined in 1 suit iblt ipirtmcnt the pitunts litmg 
lllowcd to move about lhc mcicurv v ipour lamp 
his been used with su ciss in the treatment ot tuber 
culosis of the skin „1 inds lionc s and joints ( are is 
required in the dosigc ind it is idvisil lc to estimate 
the intensity of the i time r ly s by 1 chromo ac tmo 
meter I Ins is sped illy nc cssirv when iniw burner” 
is instilled 

It his ken shown that n kets can be prtvcnttd in 
animals lid in 1 11c ket jiroduung diet if the surface 
of the bodv is exposed to the radi itions lrom 1 mercury - 
v ipour limp and there is in import int field ot use- 
fulness for this form of radiothe rapy c arrieel out with 
due precautions in the tre itmcnt of early rickets in 
children 

( oven sign The sphere of usefulness of the light 
bitli is bun„ explored in several directions A com 
mittcc appointed by the Medical Research l ouncil is 
studying the hiologieil action of light md several 
vdu ible investigations have ken made Among 
others it has ken demonstrated that the bactericidal 
power of the blood of miinal can lx* grcatlv mere ised 
by the exposure of the unm il to iitinic light Clinical 
obstrv ition shows thit there is 1 remirkible effect 
upon the metabolism of the hum in subject dull, 
lethar„i pitients ripidlv keome bright cheerful ind 
letiv 1 1 he l) idv weight inc re ises in m iny instant es 

( hronic tuberculous iffcctions of the skin mucous 
numlranes 1 amts ind jc lilts lit il rapidlv Other 
ihrenie processes such isrluumatt id irthritis hive also 
1 etn benefited The vilue of light in the puvention 
ind treitment ot rickets his been noted akivc A 
course of treatment usually lists three to five months 
P itients whose skin pigments well usually do k st but 
there 1 no evidence to show th it it is the pigmentation 
which is the curative fietor At present it can only 
be considered in index I vidcnce so fir points to the 
actinic rays prcduun n som p ssibly chemic il change 
in the blood which gives it gu itir power to destroy 
hictrm ind their products 


Some Aspects of the Physical Chemistry of Interfaces 1 

By Pnf 1 G Dcinnan ( BI 1 R b 


I N recent years a great deal oi attention has beet 
paid by chemists physicists and physiologists tj 
the phenomeni which occur it the surf ices or inter 
faces which separate different sorts of matter in bulk 
1 lungs eould happen in these regions which did nit 
occur in the more homogeneous and uniform regions 
well inside the volume of matter in bulk K surf ice 
or surface laser represents a sort of thin cross section 
which can be probed and examined much mort rcodilv 
than any part of the inside bulk The living organisms 
of plants and animals are full of surfaces and membranes 
What can happen at surfaces is therefore a mitter 
of great importance for the science of living things 
An essential characteristic of the ordering or arraying 

‘ lrom the presidential address delevered to So ti n B (Chcnmtry) ol the 
British Aasocutlon st Liverpool on September U 
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cl mrlc cults and atoms which sccns to occur at 
surf uts miy consist in sptcial orientation In the 
chemic il and physical a turns occurring in a volume 
of liquid the bulk F whuh is large compared with its 
surface the molecules or at mis prohibit move towards 
each other with evtry suit ot orientation Should, 
however, some spccii’ orientation k characteristic of 
interfaces, thtn it is clear that such interfaces will 
exhibit new phenomena due to this special sort of 
array in„ Moreover, if we ire dealing with molecules 
which ire unised into electrically polar constituents, 
or which, if not actually dissociated, can be treated 
as electrically bi polar, it follows that if orientation 
occurs at interfaces and surfaces thin electrical double 
liyers and electrical potential differences may be set 
up at such boundaries 
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Tht field of force surrounding an attracting molecule 
may in reality be very irregular,’ and may be specially 
localised around < ertam active or ‘ polar ’ groups 
Its region of sensible magnitude may be very variable 
and relatively small compared with molecular dimen 
sions The chemical constitution of the molecule is 
now regarded as determining the varying nature of 
the field of force surrounding it, so that parts of the 
molecule possessing high residual chemical affinity 
gi\e nse to sptciall> powerful regions of force In this 
way the older ‘ physical theories of cohesion accord 
rag to central forces with uniform orientation have 
been to some extent replaced, or at all events supple 
mented, by chemical theories according to which 
the attractive force fields are highly localised round 
active chemical groups and atoms, arc relatively 
minute in range, and can be saturated or " neutralised ” 
hy the atoms or groups of neighbouring or juxtaposed 
molecules 

W B llirdy lias been the chief pioneer in the 
development of these newer theories having been led 
thereto hy his rise ire lies on surface tension surface 
films composite liquid surl ices and static friction and 
lubrication If y t be the surface tension of i liquid A 
y„ that of another prtc tic ally immiscible liquid B, and 
y the intcrfiml tension at the interface A/B, then 
the qu entity W / +y — y A rcpiesents the deereise 
of free surf it t intrgy, and therefore the mivimum 
work g lined, when i surf uc of A is allowed to approach 
normallv ind touch isurficc cf B at const int tempera 
turc Comparing different liquids A with water as a 
const int liquid B IT irdv has shown that the quantity 
W is exticmch dependent era the chemitil eonstituticn 
of \ md is cspeci illy hiji when A conf uns the itomic 
groups (hirieteristic ol ilcohols teids and esters 
1 fins for sue h s ituntcd substances as octane eyelo 
htxinc t S_ ind ( ( 1 4 the v dues of W it ordinary 
room tempci iture lie Ictwtcn 21 and 24 (empue 
with these v due tilt lollowm n 

(a) Intre due tun of a hvdroxyl group 


Oe tv 1 ale ill il 46 

( ye lolicxanol 51 4 

(£) Introduetiem of 1 cirlmyl group 

h t iprvlic md 464 

Ole it icid 44 7 


I he mturil inference from results such is these is 
tint the cohcsitnal forces ire essentially clicnu il in 
irigm md thit the v depend m large meisurt on the 
presin 1 ol utive atoms or groups of iteims 
nimclv those possessing strong fields of rtsidua! 
c he mu d ifhnitv , in other words, powe rful ind 
highly lccaliscd stray fields of electrical or electro 
magnetic tone (or if lie th ty pcs) I he existence of 
such atoms or itomi groups is strong presumptive 
evidence ot tht unsymmetrn-al fields of force postulited 
by llirdy and therefore ol the molecular onentation 
it surfai cs 

Ihis question of the orientation of molecules at the 
surf ices of liquids lias bten greatly extended in recent 
years hy a detailed study of the extremely thm and 
invisible films formed by the primary spreading of 
oily substances on the surface of water In a continua 
tion and development of the work of Miss Poekels, 
the late Lord Rayleigh showed many years ago that 
when olive oil forms one of these invisible films on 
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water there is no fall in surface tension until the surface 
concentration reaches a certain very small value He 
made the highly interesting and important suggestion 
that this corn entration marks the point where there is 
formed a continuous layer just one molecule thick 
In the case of olive oil, he found this critical thickness 
to be 10 ’em and concluded that this number repre- 
sented the order of magnitude of the diameter of a 
molecule ot the oil I his method was greatly developed 
by llcvaux 

Although these researches had firmly established the 
theory ol the lormition of a ummoleeular surface 
layer ind therefore of the existence of a new ' two- 
dimensional phase of matter, we owe it to I Langmuir 
to have m ide a very important advance by connecting 
this conception with the ideas of chemically active 
groups and molecular orient ltion Influenced, no 
doubt, by the ideas of Hardy, Langmuir reasoned that 
the formation of these primary ummoleeular films 
must be due to the present e of active groups in the 
molecules which are ittricted inwards towards the 
water and thus cause the long open eh un molecules of 
the f itty auds to be oriented on the w iter surf lee with 
their long hydrx irlxm axes vertical and side by side 

Working by meins ot the method ot Devaux, 
I^an^muir put these ideas to the test of experiment, 
and dctcrmimd the intcmil mdeailir dimensions ot 
a unimrktular liytr Calculation ot the average 
distance between two idjuent carlcn itoms in the 
thrte uids give the v ilut 14x10 8 cm This 
distance must Ik ot the trdtr of magnitude of the 
distine* between the centres of the carlxm atoms 
m the crystal structure f 1 dnmtnd which is now 
known t lx 1 w x 10 * tin 

These rtgulailv onenttd ind unmiole uhr surface 
films on water hive been recintlv itusligiUd 111 1 
very detailed ind c utlul m inner 1 \ Is k Adam, 
who lus improved the method empl ted hv Devaux 
mdLingmuu liom itlistr inilvsis it the relation 
ship between the 1 no rf surface lomptission ind the 
surface eeneentritun (txpusstd is irei occupied per 
molecule) he his shewn th at 1 clistin U n must lx 
made between the dose puking of the pulai or active 
end gioups (he id gnups) ol the mdcculcs and the 
subsequent close puking of tht hydroc 11 bon eh uns 
Some interesting results hive also been obtained 
in Sir William Braggs laboratory by Dr \ Muller 
In these experiments layers of crystallised fatty acids 
rn glass plitcs have hecn cximined by in X ray 
photographic method From thtse results it appears 
that the unit tell is 1 lon„ pnstn the cross section ot 
which remains constant for tht substanc t s inv estigated, 
whilst the length ot the prism increases lintarly With 
the number of carbon atoms in the molecule The 
increase in length of the unit pnsm per carbon atom 
m the molttule is found to be 2 ox 10 8 cm Since 
it appears likely that there art two molct ults arranged 
along the long axis of each unit cell (prism), it would 
follow til at the increase in tilt length of the molecule 
per eirbon atom added is 10x10 8 rm Comparing 
this result with the value for the distinct between 
the carbon centres m the diamond lattice, it would 
appear tliat the carbon itoms m the long hydrocarbon 
chains of the higher saturated fatty acids are arranged 
in a zig /ag, or more probibly in a spiral or helix 
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If this be the rase, the closer packing or compression 
of the juxtaposed molecules in the ummolerular films, 
as revealed in the investigations of Devaux Langmuir 
and Adam may be to some extent explained h> the 
straightening out of these /ig zigs cr ptrhips by the 
elastic compression of the hchecx 
As pointed out b> Langmuir the question of the 
form ition of ummoleruhr surfu e films < in be attacked 
in a different manner It is known that gases or 
vapours e in be eondensed or adsirlnd by solid and 
liquid surf arcs The question then uiscs dots the 

formation of primary unimnletular films ever tccur in 
suchrascs ? It will lie recollected th it If irdy medt the 
suggestion thit the formation of the primary uni 
moleculir film in the spreading ol oily substances on 
water might Ik due to adsorpti m from the vapour In 
order to examine this question Mr I Ircdale has 
recently miisurcd in my liboritory the fill m the 
surface tension ot meirury caused by cxposm e 1 fresh 
mercury surfue to vipours of menasmg partial 
pressure I he excess surface ccnccntration q of the 
adsorbed vaprur can then be ealuilated by means of 
Gibbs s formul 1 



where y surfi c tensi >11 and /> and p denote the 
density and partial prissure ol the vapour rispo tivcly 
Working with the \ ipour of mithyl icetitc Ircdale 
found ui this way that it a temperature of 26° ( and a 
p irti il pressure of 62 mm ot mere ury q 4 5 x 10 "gm 
per squire eentimetre of surface from tins result 
we can n idilv eileuhti thit there art 037X10 15 
mokeulis of metliyl acetate ads rhed per sq cm 
and thit thi arri per molecule is 27x10 18 sq cm 
As unde r the meliti ms < m sp mdin„ to this al ula 
tion the nnlceulir surface liver was probably not 
quite saturated (in the unimilecuhr sense) wi may 
expei t the v due found to Ik of the s line order of 
magnitude hut somewhat greiter thin the values 
found bv \d im for the cross section of the head gre up 
of the hgjiei s itui ited f ittv iculs (25 x 10 ,8 ) 1 ad of 
the esters (22x10 lb lor ethyl palmitate and ethyl 
behenate) We m ay there tore s ly th it Irttl lit s 
results appt 11 to indie ite tin formation of a primary 
ummolccular layer built up bv idsorptu n from the 
v upour ph isc 

Langmuir has measure d the idsorpti melt manlier 
of gases at low ttmperatures and pressures on measured 
surf ices ol mu a and gliss ind his imved at thi 
conelusi n tbit tlic maximum quantities idsorbed are 
always somewhat less than the imounts to he expected 
in a unimoli ulir surfue layer 1 K Cirvtrwhohis 
me isured the idsorption of toluene v ap ur on known 
glass surfaces has arm cd at a similar cone lusion The 
vitw thit tin maximum idsorpti m from the gas phase 
cannot exeted a unimoleculir layer lias, however, been 
much criticised 

Let us now consider mother type of formation of 
surface layers at the surfaces of liquids namely, the 
case where a substance dissolved in a liquid concentrates 
preferentially at the liquid air or hquid vapour inter 
face Gibbs and later J J Thomson, have shown 
that if a dissolved substance (in relatively dilute 
solution) lowers the surface tension, it Will concentrate 


at the surface That such a phenomenon actually 
occurs has been qualitatively demonstrated in the 
experiments of D II Ilall, J von 7 awidski and 
T B Kennek and C Benson, bv the analysis of loams 
md froths In 1908 S R Milner used the same 
method in the case of iqucous solutions of sodium 
oleate inel imved at a mean v due of i 2 x 10 10 gram 
mols excess c oncentr ition per sq cm ol surface 
In the cise of dilute solution we 1 an calculate q the 
amount concentrated or adsorbtd in the surface 
per sq cm (excess surface concentration) and Milner 
calculated from Whatmoughs dita for aqueous 
solutions of acetic acid that the situntmn value 
of q is 3 3 x 10 10 mols per sq cm , from which it 
follows that the arei per molecule m the surface is 
50X 10 14 sq cm In a similar minnrr Langmuir has 
calculated from B de Szvszkowski s data for aqueous 
solutions of propionic, butyne, valcru and caproic 
acids that the surface area per molecule adsorbed in 
the siturited liyer is equal to 31 x 10 18 sq cm , while 
Harkins has arrived from his own measurements for 
butyne a< id at the v due 36 x 10 18 sq cm 
In iqtt l)r J T Barker ind I made a direct 
determination of q for 1 soluti n ot nonylic acid in 
water for a pro tie ally sat rited surface layer it 
wis found that a was ilxiut 1 o x 10 7 grm ptr sq cm , 
or 3 ixio 14 melt ules pir sq cm From this result 
it follows that the surface area per moliculc is 
26 xto 18 sq cm 

These v due s ire nit very different from the 
vduts found by 1 an„muu ind bv Adam for the 
onented ummolccular layers l prictud'y insoluble 
fatty uids resting on the surti t c| water Thit in 
the present e isc some of the values ire larger might 
t isily Ik explained on the ground that these adsorption 
layers ire pirt ally or eomplttelv in the state of 
surface vapours Lor Ydam inel Minilin have 
recently made the important disiovrrv thit the 
unime lieular surfue films mvcsttgited by them may 
pass rapidly on inert ise of temperature from the 
state of solid e r liquid surl at e films to the state 
ol vaporised surface filn x in whi h the juxtaposed 
molecules beeetme detached from tai h other ind move 
al o it with a Brownian or quasi me ie ul ir motion 
It is indeed highly prolublt that the molecules 
which are concentrated in the surface from the state 
of solution in the liquid plusi ire not in i|uite the 
same situ ition is the molecules of pm ticallv 1 isoluble 
substances which ire pi 11 id on the surtaee In the 
firmer ease the mole ules ire still di solved, si that 
they will lx more sulject to therm il igit ition and 
less able to form a juxtaposed ui molecular layer 
Ihey mi\ also lie hv Ira ted Nevertheless, the 
agreement os regard order t magnitude in the values 
it the euilirt urei per ndcculc in the two types of 
east is eirtnnly very suggestive and significant 

Let me now direct attention to inothtr very 
interesting phenomenon relating to the surfaces of 
liquids and solutions namely the existence ot an 
electrical potential gradient or potential difference 
(PD) m the surface layer The liquid gas interface 
offers the simplest case of such interfaces, so 
the investigation of the potential differences which 
may exist at this interface is a matter of funda 
mental interest In 1896 L B Kennek developed. 
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on the tnsis of earlier experiments of Bichat and 
Blondlot an electrometric condenser method for the 
comparative determination cf the gas liquid PD s 
The results whi h he obtuntd show that substances 
(such os the diphitic alcohols and acids) which con 
centntc at the surlue produce a very great change 
in the surface P D whilst lughlv dissociated univalent 
inorganic salts such as potassium chloride do not The 
results obtained by kennek h ive been much extended 
by an inv estig ition earned out with the same type of 
appvritus b\ Prof T Thirwaldson in my liboratory 
The general result of these experiments can be described 
in the following terms 
Consider the system 

Aqueous solution of I I Aqueous solution of 

kCl (cone c) Air kCl (cone —r) 

A | | B 

The positive pitentul of A will be equal to that of B 
If wt now add t the sc luti in B a cm ill quantity of a 
substance S (gene r illy i non electrolyte or weak 
electrolyte) which Ins a stron n tendency to conccntritc 
at the air B interface it is found that the positivt 
potcntnl cf A rises markedly above that of B the 
value of the quantity positive potential of A minus 
thit of B v trying with the concentration of S in the 
way that is hirartenstic of adsorption phenomena 
Wlnt is the interpretation of tlus phenomenon ? 

Quincke has shown that a bubble of air in water 
placed in an dcctrn al potential gradient travels towirds 
the anode — te the hubllc behivts is if it were 
mgitivel) charged Trom this it would folbw that 
the Pi) at the airwitcr interfile is such that the 
negatn e h ilf lies t iwards the air side \s an electroly tc 
such as pctassium chlondc is negatively odsorled it 
an tir liquid surf m it is prdnblt that t P 1) of the 
character indicated bv Ouinckes experiment exists 
at the A ur inter! ict It wc i ccpt this on 1 isi n 
it follows that the effect cf S is markedly to reduce 
this P D (ir to reverse it) \ iw the P D at the ur 
water intcrfa t 1 pr I il ly due t the xistencc of a 
dculle layer cont lining hydnxyl ions cn the outside 
and hydrogen i mm the inside jr to rriented water 
m jlecules reg irdtd is electric il bi polts If S is a non 


electrolyte (nr a substance which possesses little self 
ionisation) we can understand why its concentra- 
tion at the surface could result in the reduction of 
this P D 

Within the 1 ist few years H A McTaggart has made 
a number of experiments on the electric citaphoresis 
of gas bubbles in aqueous solutions and other liquids 
He finds that aliphatic acids and alcohols in aqueous 
solution reduce the surface P D and that this effect 
runs parallel with their influence on the surface tension 
of water He also finds that acids reduce the P D 
these results miy be regarded as a corroboration of 
those obtained by Kcnnck McT igg irt hts found that 
the nitrates ol tn and tetr ivalent cations hav e a power 
ful effect m not only reducing but even reversing the 
P D (» e the bubble becomes positively charged) His 
experiments also show that polyvalent negative ions, 
such as the ftrrocyamde ion act in the opposite dim. 
tion to the poly valent c ations — t e the) mcrcase the 
negative charge on the bubble or diminish a previously 
existing positive one 

The subjec ts which I h ive been discussin„ have an 
interesting bearing on the formation and stibihty of 
foams and troths If ur lie violently chumc i qp with 
water only comparatively large bubbles are produced 
and these quickly rise to the surf ice ind burst If 
now i very smill quantity of a substan c which con 
centrates at the air water interface be added an almost 
milk white ur emulsion of small bubbles is pro 
duccd which nse to the surf ice and produce i relatively 
durable froth It is clear that the diminution in inter 
facul tens i in facilitates the subdivision or dispersal 
of the ur 1 he existente of the surf ice 1 ivtr will also 
c infer a certain amount of stability on the resultant 
froth since it will give nse to lories whi h resist the 
thinning f i bublle wall Vny sudden increase m 
the surf t e will pr iduce a moment iry ilinnnuti >n in 
the c ncentrition or thickness c f tlu s irf i c layer, 
and hence a nse in surl i« tension whi h w ill persist 
until the normal thicknc sere oncentr ition i» re adjusted 
ly diffusi n f mill ules fr m the inside \ lumc — i 
pnccss which m very dilute sdution will o cupy a 
perccptiblt time 

(1 o be continued ) 


Obituary 


1)r Au\A*.urR Gimcui-n 

’’I'HF sudden mil unexpected de ith of Dr Uexinder 
( lei hen cn Octol cr 21 is reported from Berlin 
B irn it Nicdtrschcnwcidi in September 2) 1862 
Dr GUi hen commenced Ins higher education at the 
\<u R ippinir \c idemv ind later studied mathemities 
ind nituril philosophy it the University of Berlin 
\ft r pis ing his find exarninatun it the University 
of Kiel he 1 e nut dn assist int and then d head teacher 
it thi K list r Wilhelm \ idemy At the same time 
he a ted is Privatd izcnt it the 1 ethnical High 
School cf ( h irlottenburg where he lectured upon 
gee metrical c ptics 1 subject with which his nime will 
always be associated He also lectured upon mithe 
m itics at the Helene 1 inge College for Women 
Dr Gleiehen s a idtmic c irecr terminated in 1904 
when he wis c died to the German Patent Office with 
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whi h he w is onnecttd until the end of 1918 While 
thus o upicd he was iblt to product the -irchti fur 
Of h! and later t» act as editor of the s lentihe ind 
techni ll st tiens of tin ptical and mechom il ctntral 
joumd Irom 1919 until his death Dr Gltichen was 
engaged in the scientific work of the t P Gxr/ 
optical establishment where the opportunity was 
afforded him of applying his spend knowledge of 
ophthalmic theory to the satisfaction of the ever 
in reasing demands of the spectacle industrv 
Beyond Germany Dr Gleiehen is best known os a 
writer of optical text books of particular value to the 
student whose object it may be later to apply his 
knowledge to the practice of the art This combination 
of theory and practice is most marked in his Schule 
dtr Optik published m 1914 and in his 1 heone der 
modemen optischen Instrumente of 1911 The latter 
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book was in 1918 translated into Fnglish under the 
auspices of the Committee of the Pnvy Council for 
Scientific and Industrial Research lhe Schulc der 
Optik has been translated into Spanish As a 
theoretical treatise his first work published in 1902 
and later translated into French the I chrbuch der 
geometnschcn Optik is generally regarded as his 
most valuable legacy to the litcraturt of optics 

The long list of Dr Glciehcn s books and rontnbu 
tions to scientific journals and societies is indicative of 
a lift the leisure hours of which were exclusively applied 
to the study and expression of the s ion c to which 
he was devoted and ytt it was < h irac tens tic of Dr 
Glciclien tliat he was never too absorbed in his own 
affairs to appreciate the needs of others and w is ever 
ready to leave his desk to assist a fellow worker 

Jamfs WriR Irfnch 

Mr G I) Maynard 

The untimely death of George Darell Mavnard at 
the age of forty seven has rc moved mother ol the sm ill 
company of medical biometriuans which lost Dr 
Goring in the p endemic of influenza ind Dr R J 
Fwart this year Maynard did not enter the field of 
stitisti s until he h id had wide clinic il experience and 
at the time of his death he was in utivc medic il 
practice 

The first notable c ntributu n by M ivn ird to medical 
statistics was 1 piper < n anti typhoid mrrulition pub 
lishcd in the sixth volume of thomelnha and he con 
tnbuted four other memons t> tbit joumil the last 
of which was published this ve ir lit was the luthor 
of three t f the mem airs issued by the So ith African 
Institute fir Medical Rescireh lhe hist of these 
An Lnquiry into the Ttiolo^y Mamtest itions and 
Prevention of Pnc umonia ime ngst V itives c n the R ind 
recruited from Tropic d Artis (Novcmbu 1 J13) is 
perhaps his most impt rtant ntribution \part lrom 
the mtical appraisement of thi \aluc. of in ulition 
the section of the memoir wlu h examines the evidence 
in fare >ur of the view tint pneum nu is in mfeetnus 
distasc 1 1 strikingly origin il pit 1 ol wc rl 

Misnird w is the first writer to prop si statisti il 
criteria of infe tiousntss ind his treatment of runs 
of cases is very suggestive w hilc his use e f turn inters als 
shows that he hid grasped a notion which has smee 
betn developed bv various mithemati d st 1 1st man 
lhe joint memoir (with Dr G A Turner) on Bintu 
Natives (1914) is 1 c artful pact rf biomttry ind the 
same may be said of his biometric studv of tl t typmo 
somes of sleeping sickness (1915) Maynard s w ikon 
the correlitien of the death rites from eancer and 
diabetes ( Bwm vn 276) was one of the first ipplie 1 
tions to the problem of t inter of the t dculus of torrela 
tions and contains a great de il which is v duxblt ind 
suggestive As except during a brief peri d 1 is re 
search work was the product of a s< antv leisure and 
he never enjoyed at< css to a first rate collection of 
statistical literature the range und a curacy of his 
contributions are remarkable His loss at the zenith 
of his powers is a senous blow to science M G 

Mr T F Chffsfwan 

Botany m New Zealand has sustained a heavy 
loss by the death of Mr Thomas Frederic Cheescman, 
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Curator of the Auckland Museum Thomas Kirk had 
been entrusted with the writing of tlu Students 
Hon of New 7 eiland but it was cut short by 
his dcith in 1897 lhe half finished volume being 
brought out by the Government m 18 ;; was followed 
in i)oo by a commission to Mr (hcesiman to draw 
up a complete fieri of the Dominion it the same 
time he was set free frim his duties of Curator 
Ht hid legiin his rest irches in 1870 embracing the 
wholt region horn the kcrmidei Islands to Otago 
lhe result ippeired in 1906 tntitled Manu il of the 
New /edand 1 lord end is regirded by those who 
have ustd it as one of the last local fle ras in existence 
This v lime It mg completed its luthor turned his 
attention to a senes of plates m lllustrition selected 
by Mr Chtesemin but drawn and lithographed m 
Fnglind under the care of Mr W Dotting Hemsley, 
IRS which were worked and sent t> New Zealand, 
where the text wis printed and the book published 
at Wellington m two quarto volumes 

\t the list mmvtrsary meeting of the Lmncan 
Society the award wis mide to Mr T 1 Chcescman 
of the gold medal its hi„lic t award which was received 
fir him lv the High ( immissi ncr It was 1 matter 
of the lugltsl n r itihe itie n wh n received but a ftw 
months later news tame tint lus dcith had 0 curred 
m October li t unt xpe ti 11 s tl ough ht was known to 
lx far from stung lie hid re id the proot of his 
rtvised Manual as 1 ir is tlu end of Monocot vlt dons 
1 r vears Mr ( htestm m h id we rked ill ne without 
1 lx timed onipanion his knowledge Icing entirely 
due to riidin e and il serv ati n Ht was „ifted with 
cxtri rdinaiv pitien c sound judgment and cilm 
c mm n insc „c ntlc uid lov il le lie had a quiet 
s ns f 1 un ur letrivcl bv the t unklo in his eye 
Mr ( litt einin wl w is I im in Hull m 18/ hid been 
1 fellow I the I innt in S cuts met 1873 

11 D J 


We regret to ann unce the following deaths 
Canon T C B annoy hRS emeritus pr ifessor if 
gt 1 >g\ in Imveisity College Lonel in in December 
10 aged ninety 

I lout Col H H C exlwin Austen 1 It S on 
December age l eighty nine 

l)r L Ciunmach 1 member of the Phy sikalisch 
Tccluuschen Rc ichs instalt Berlin and Pri vat dozen t 
in physics at tl e Berlin Technical College on October 
23 age 1 seventv two 

Prof J Ilaikness P ter Redp ith pnfessor of ]> re 
mathemitics in Met ill Imveisity Monti cal iged 
fifty nine 

Col f Swmhoe distingi islie 1 by hi* work in entomo 
logs on December a age i eighty six 
Irof t COR Tiperstc It professor of physiology 
in the Lmversity cf Helsingf rs h ml ind author <f 
w irks 111 the phy si h y ot the bio ad circul itnn on 
Decern lie r 2 aged seventy 

bir lrcdcrick Tievcs Birt formerly Huntcnan 
piofessor of anatomy and Wilsan prefessor ot patho 
fogy at the Royal College of Surgeons Scijcant 
Surgeon to King Edward VII and to the present 
King on December 7 age i seventy 

Prof D T Wilson since 1^03 a member of tho 
department of astronomy of the Case School of 
Applied Science Cleveland Ohio who was known for 
his work on the perturbations of the minor planets 
on October 12 aged sixty one 
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Current Topics and Events. 


Ai 1 \cry successful dinner given by the Institute 
ol Chcmisti v at the Hotel \ictona on Monday 
December in with Mr A Cluston Chapman the 
president in the chair some notable speeches were 
made reliting to the work of chemists both in times 
of war and of pence The dinner marked the 40th 
annncisnn of the found ition of the Institute and 
Mr ( hapman rightly stresstd the influence which this 
both has had in promoting 1 high standard of 
knowledge nil 1 ton hut on beh ilf of its members and 
the services it has rendered to the community fhc 
numit r of fellows issot 1 ites in 1 registered students 
now reaches a tot il of more th in 5000 so that the 
Institute may claim to he of real significance to 
national progress T ord Haldane m proposing the 
toast of the Institute reti rred to some of the develop 
ments of industry brought alxiut by the applications 
of science and he mentioned particularly tlic establish 
men l in 1 growth of the Impuial ( ollege of Silence 
and I echnology is 1 sign of the changed altitude of 
British people tow irds science since the days when 
wc let Hofmann go to Berlin instead of retaining lum 
in Great Britain To the neglect of the vital necessity 
of sen net to nitional prosperity and to lack of 
industrial oversight must be attributed the loss of 
the coal tar industry ind its related branches In 
the tarly divs of electrical mgimenng dso we let 
otln r n itions surp iss us 111 the production of m ichinery 
md ipph mccs and the 1 mployment of electric power 
though wc were the first tc stvke out claims in these 
fu Ids I hough the relation of science to progressive 
industiv is close an 1 effective almost no reference 
w is in ule to it in the spec t lit s ind iddresses with 
which we hive been overwhelmed in the last few 
weeks through the Gcncril I lection Ihc late I ord 
Sihsburv once lamented tint while the work of the 
stitesnnn the politician the soldier or the leader of 
men however gre it in 1 however fortunate is of 
neiessitv but transitory whit is accomplished by 
one man being undone bv mother — the work of the 
scientific discoverer or inventor has a pennant nt 
pi ice 111 civ ills ition lord Hildane exprtssed the 
hope tint is a result of the ricetion Parliament will 
Ik more interested in the diffusion of knowledge thin 
Pirlmmnts have been in the pist and we trust thit 
whatever p irty takes the runs of Government in 
h in 1 will remember tint creative science may be 
m ule 1 most potent means of growth of the manu 
facturcs an 1 tra le of 1 modem state 

A 1 1 r 1 1 k 1 on The \pplic ition of Science to the 
1 lslung In lustry delivered by Prof Stanley 
C irclim 1 at the Iccds 1 ishi nes I xhihition in 
Scpti mix r I ist has lx til pnnted and distributed 
It is pnmai il\ a goo 1 account of the points of 
c ant act m ule betw ecu sc 11 n< e and the fishing industry 
and secondarily a candid criticism of the trade The 
author criticises the trawling gear the handling of 
the fish the mctlio Is of prcsciving the fish and the 
business entupnse of the tiawler owners There are 
fish near our coasts he says which we do not know 
how to catch The Scotch branded s alt herring 
is described as an appalling product the world s 
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taste for which has assuredly passed But in 1913 
we exported nearly 9 million cwt of cured herrings 
while we imported only about 900000 cwt of all 
kinds of canned lish salmon included The fact is 
th at no way of dt aling with the enormous potential 
c itch of hen mgs is practicable except that of cunng 
111 salt lh< mxt kind of cured fish that is con 
demned is the Newfoundland an dried salt cod 
(much of which comes from the Scottish north cast 
coast) It would be as easy the author says to pack 
and export this fish bnne frozen and doubtless it 
would but for the very great difference ii cost be tween 
the very cheap air drying and thi very 1 xpensive 
brine freezing to say nothing of the additional cost 
of transporting and refnger itmg the w hole cod The 
methods of the canners art criticised thus the author 
has failed ti discover any British canned smoke 
cured had fix'! though these were certainly on the 
market in 1 )i > I he importance of finding the 
plankton c ontents of the w iter as a guide to the place 
where to sh xit herring nets is urged on the experienced 
skippers of drifters but though this is sound enough 
from a scientific point of view wc aic not surprised to 
leim that practical fishermen are left cold by 
smntific work of this kind It is doubtful whether 
such criticism however friendly is the best way to 
persuade fishermen and trawler owners < f the helpful 
ness of scientific rt search 

Ar 1 meeting of the Optical Society held at the 
Imperial College of Science and I echnology South 
Kensington on luesday November 27 Dr M von 
Kohr of Jcni delivered the 1923 1 homos Young 
oration lhe date was the 1.3rd anniversary of 
the deliv cry by 1 homas Young of his famous Bakenan 
lecture On the Mechanism of the Bve Hie 
subject of the oration was Contributions to the 
history of the spectacle trade from the earliest times 
to Thom as \ oung s appear once The lecturer 
divided the subject chronologically into six parts 
The first period bcginnmg 111 the 13th century extends 
to the invention of printing about 1448 com 
paratively few spectacles were then 111 use The 
second jx.nod relating principally to the growth of 
the South German spectacle factories from about 
1450 up to 1020 is much better known At about 
the some time Venice must have been another 
important centre of spectacle manufacture for m 
the early days of the telescope (the Dutch form and 
the terrestrial telescope both made of single un 
achrom itised lenses) Venetian craftsmen wero supply 
mg these instruments but of Venetian spectacles 
proper only some casual hints are ascertainable In 
both these centres near spectacles (for reading 
and working only) were made Notable develop 
ments took place in Spain from about 1560 up to 
17x0 distance spectacles fastened to the head were 
worn everywhere even m the highest circles of 
Spanish aristocracy and were introduced to China 
and Japan by Spanish Jesuits The chief develop . 
ment between 1640 and 1740 was the production of 
cheap nose spectacles in Nuremberg The spectacle 
gnndrng optician arose m the 18th century The 
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greater accuracy indispensable with achromatic 
objectives (invented by Chester Moor Hall in 1733 
and put on the market by John Dollond after 1758) 
placed the London spectacle maker proper on a much 
better footing than his Nuremberg competitor working 
with bad tools and to a very small degree of accuracy 
Mr A Bachfllfry the Chief Fngincer of the 
trench Midi Railway read a very interesting paper 
on the electnficition of this railway at a joint meeting 
of the Institution of riectrical Engineers and the 
Society des Ingemeurs Civils de Trince (British 
Section) on November 22 The Midi Railway of 
trance extends in the southernmost part of that 
country from the Atlantic Ocean to the Mediterranean 
along the snow covered Pyrenees sending otf bruicli 
lmes up most of the valleys of that chain of mount uns 
In trance the standard type of traction current is 
direct current at 1500 volts and the stindard type 
of primary current is three phase at 50 frequency 
The electric energy is produced at two hydro clcctiic 
stations in one of which the water has a fall of 
2300 ft The pressure u» generated at 60000 volts 
but for long distance transmission it is converted to 
150 000 volts which is the highest pressure used in 
Lurope at the present time I he economics effected 
by the use of electric traction are notable The 
hydro electru energy is much clicapci th in the 
corresponding energy obtained from coal Sub 
stantial economies on engine she 1 ind rc pan shop 
expenses have been effected by electrification The 
steep gride on the Bayonne to Toulouse line which 
took 1 steam locomotie c 34 minutes to elnnb is now 
climbed in 1 3 minutes 1 he r ulw t\ ee inpany ilso 
finds it very profitable to supply tie e trie energy to 
villages in the neighbourhood of the trinsmission 
lines It intends to electrify -000 milts of re a I 
The Pans I yons Mediterranean and the Pans Orleans 
companies ire also clcctnfymg 3800 miles of line 
Ihe latter compiny is constnieting a 300 mile 
150 000 volt line from the Dordogne power pi ints to 
Pans It will be seen that mam line clcctnc tract n 
is making satisfactory progress 111 1 ranco by standari 
iscd methods lhe English friction engineers who 
spoke in the discussion igreed pricticnlly with the 
anthors conclusions We have reasons for believing 
that before long main line clectnc tr iction in Ore 1 
Bntam will make considerable adv inces 

As a result of tin lire which followed the gre it 
earthquake in Jap in on September 1 nearly the whole 
of the collection amounting to 700 000 \olumcs in 
the library of the lokyo Impeml University was 
destroyed We ire glid that an organised effort is 
to be made by the Bntish Academy to repai- this loss 
At a meeting of representatives of learned societies 
publishing houses and other bodies concerned with the 
publication ind use of books held on Monday 
December 10 at the Royal Society with I orel Balfour 
as president of the British Academy in the chair an 
executive committee was appointed to organise the 
collection of works for the restoration of the Library 
In a letter to Sir Israel Gollancz secretary of the 
Bntish Academy the president'of the lokyo Imperial 
University states that most of the works destroyed 
NO 2824, VOL. 1 1 2 ] 


belong to the domains of literature philosophy com 
merce statistics inti simil ir departments of the 
humanities and sou d suencc Ihe Institutes of 
Physiology and Pharmacology have also lost nearly 
all their books but no reference is made by the 
president to the position of other science libraries so 
th it we hope it may be assumed that they have m 
the main escaped damage The vie e ch mcellors of 
British universities have ilrealy t iken some steps 
towards the supply of hooks for the 1 okvo Impenal 
l nn ersity Library but the appe ll to lie in 1 le by the 
British \cademy will no doubt reieh 1 much larger 
circle of sympathisers ind we ire sure th it ill Bntish 
learned institutions is well is numerous individuals 
will respond generously in money or suitiblc literary 
gifts to the t ffort to be m ule to repair the immense 
losses which the University has experienced 

Durinc the coming sc ison the w ork of the Bntish 
School of Archxology m i gypt at ()au will be 
continued In particul-u sen eh will lx made for 
the soutee of the ancient human remains found last 
year by Mi Bi unton which are held to belong to 
the 1’iDoJithio Age I urth 1 csploiitiuns will be 
earned out in the cemetery in which the oldest 
Coptic Mb of bt John s Gospel was disc non d ind 
the prchistonc cemcteucs t j the n ith will be worked 
in the hope of fuithei discos cues ef the tipple p >tti ry 
and its assocutcd styles lhe papyms cf thi Gospel 
of St J »hn has now been e mipletely opined photo 
grtplcl and in mnt 1 It is not only the >ldest 
Ihhlit il ( opt u MS but it is olhr thin my (rieek 
MS i f tin ( 1 spel with tl c cxe | ti m of the \ itic in 
MS It is t lx editc 1 is 1 pubh ition of tl School 
ly Sir llctlcit 1 humps in while the nunusenpt 
itsilf is ti lx place l in th collection of the British 
ind 1 < ni*n Bible Society 

\i \\s ti 11 the Norwigi 111 i xpi lition 111 the 1 laud 
which is drifting icrossthe \retn On m his ippcarul 
111 the inn s lhe npoits were suit nit bv thi 
Minis wireless inst ill ition mil reel i\ el by the 
bpitsbergen k 1 ho st ition fn March 1 j > 4 the Maud 
was in lat 74 * N long i,o o 1 in 1 w is 

drifting northwest In Stptunber its p< sitiou w is 
lit 76 16 N long 104 4 T when a long con 

tinucl north west gile m t 111 mil drovi the si ip and 
p 11k ice towards the south with i result thi in the 
end of October it was in lit ”5 10 N ling 1511° 40 h 
1 he current in that p irt of the polar b ism is ri ported 
to be from the north north t 1st thus disposing of 
the likelihoo I win h wi' ne\er strong of extensive 
lend to thi north eisl of the Dc I ong isl imls The 
Maud would appear to lie drifting tow trds the New 
Siberia Islands ind if t should sueietd in pissing to 
the north of that grouji will traverse an interesting 
ind unknown part of Arctic Seas but there is little 
prospect of the drift taking her to a high northern 
latitude Conditions proved unfavourable for the 
use of the aeroplane 1 hroughout the summer there 
was much mist and the ttmperitures were low 
The floe offeied few safe landing places Several 
j trial flights were disappointing and the list one 
resulted in senous d image to the aeroplane Scientific 
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obsm it ions from the ship tspeci illy current measure 
ments h n c been continued C lptain Wisting reports 
the Until of Mr Sy vert* n the ship s engineer 

li is nnn nince 1 in the llritish Medical Journal that 
the } reach Minister of Public Insti uction hns intro 
el need i bill for the purpose of aw irding to Madame 
tune i pension of 40 000 trines per annum in recog 
mtion of her scientific work It is proposed that the 
pension shnll lie confe rred on Decemlier 28 the twenty 
fifth 1111m ers lry of the announcement of the discovery 
of ndium by Madum Curie and her late husband 

lm annu U 1 xlubition of beientihe Vppar itus or 
ganistd by the 1 hvsical Society of I ondon ind the 
Optic il Society will l>c hel 1 it the Imperial College of 
Science South Kensington on Wednesday and Thurs 
diy Jan nary 2 indy 1 he ( ouneils of thc^e Societies 
invite mi mbers of the I arid ly Society to attend the 
Exhibition Admission is by ticket only for which 
application must be made to the Secretary of the 
I indav Society 

A Cotton Research Botmist is required it 
Ly-illpur I unj ib by the Indian Central Cotton 
Committee whose dutiis wdl consist of in\ csti Rations 
with 1 new of improving local mil Amcncin cotton 
schemes ( indidates should possess high quail 
fications in cotton bleeding and plant physiology 
and ipplv with full pirticulars of age educition 
training and cxpmence by it latest December 24 
to the Secretary to the High Commissioner for India 
f 2 Grosicnor Gardens S W 1 

At the request of the 1 ot it Committee irrangtng 
the meeting of the British \\sociatton it Toronto 
next v ear the C ounul of the \ssociation h is 1 h uiged 
theilatcof the meeting from Septembcrto \ugusl6 13 
The mini party will leave hnglmd ilxnit July 25 
and the excursion tour wilt U iftcr the meeting 
instead of before it I he new amnge ments will 

wc believe be preftrre 1 to the old by must of the 
members who propcse to vttend the meeting which 
is likely to be largt and successful is many mem)>m 
ot the Vmeru m \ssociation also intend to take part 
in it The British Assocution will meet in South 
ampton m 1923 ind has received an invitation from 
the Unn cisity and eity of Oxford to meet there in 
U) t> which will in due course be presented to the 
general committee 

1 Hi 1 1 me lal of tile Roy d Scottish Geographical 
Society has been iw ir led to Dr Hugh Robert Mill 
ind the I lvingstone gold med el to Dr Marion I 
Ncwbiggm in lccogmtion of their distinguished 
siiMie in „eogr ipluc il research mil exploration Tn 
presenting tli medal to I)r Mill Lord Silvesen 
prt si le it of the Society referred to some outstanding 
p nits in Hi Mills e treer Lor eighteen years he 
was Inimian of trustees and Director of the British 
Kaint 11 Organisation and editor of British Rainfall 
and Sy 111 ns M< 1 * rologual Maga vne while for seven 
years he was one Of the British representatives to the 
International Council for the Study of the Sea He 
has made noteworthy contributions to geographical 
research and literature Referring to Dr Newbiggin 
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Lord Salvcsen spoke of her services as editor since 
1901 of the Scottish Geograj htcal Magazine and of her 
many works on biologic il and geographical subjects 
1 m first I xpenmeiital Report to the Atmospheric 
Corrosion Committee of the British Non Terrous 
Metals Reseireli Association will be presented and 
discussed at a meeting of the Taraday Society to be 
held 011 December 1 7 at 8 r m in the rooms of the 
thcnucil Sieiely Burlington House W 1 The very 
eompiehinsive series of field tests and laboratory 
experiments desenbed m the Report were earned 
out by Mr \Y II J Vernon on behalf of the Com 
mittcc Pcisons interested m the subject desirous 
of attending the discussion may obtain a ticket of 
admission from the secretary of the Faraday Society 
10 r ssex Street T ondon W C 2 
Ai one time planters were usually at least part 
owners of the estates that they cultivated but now 
most of them ire simply salaried employees of 
I ondon companies In tht report of a sub committee 
appointed by the Incorporated Society of Planters 
upon s ilancs ge ncral conditions and terms of service 
on rubber cstites in the M ilav Peninsula etc 
(Kuala I umpur 1 >23) the rubber planters of Malaya 
a numerous body of i uropeans suggest the restora 
tion of the old rate of pay (reduced during the recent 
slump) and the gr inting of leave is in Government 
service at a defimte rate with free passages home 
for planter wife and children live climate is 
trying leave every few y c irs is needful and cost of 
travelling has greatly increased If the prestige of 
the white man is not to suflor ind the qu ility and 
tflicicncy of the planters to be kept up something 
must be done to improve the prestnt conditions 
V r aracriph has recently appe ireel 111 the technical 
press icfcmng to 1 violent explosion which set fire 
to uid sank the British steamer OtUrburn lbe 
pirtgraph stated that the disaster was thought to 
be due to the explosion ot barrels of chlorate of potash 
Mr M J I W o< lcoch general m inagi r of the 
Association of British (humcal Manufacturers 
informs us that thcic appears to h ive been no chlorate 
of potash on boirel the ship but that there was a 
p ireel of thlonde of potissium The tiansport of 
dangerous substances is alw lys a matter of difficulty 
and it is p irtieul irly undesirable th it the difficulties 
should be ulehd to by blaming unnecessinly what is 
known to be a d ingerous subst mcc 

I Hr Scientific Novelties Exhibition last year in 
aid of King Fdward s Hospital Lund for I ondon 
at lungs College Strind WC 2 proved so success 
ful th it a similar exhibition has been organised for 
the approae hing Christmas vacation Demonstrations 
mel experiments illustrating modem scientific dw 
covery and research will be m progress 25PM 
and 6 q 1 M daily throughout the penod when the 
Exhibition is open December 29 January 9 In 
addition a number of distinguished scientific workers 
are giving their services as lecturers Every day 
there will be four or more lectures among the 
subjects dealt with in this way aro tuning forks 
Egyptian mummies flame acoustics of buildings. 
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atoms and electrons muscular exercise giant and 
dwarf stars monkey glands the Himalaya astro 
nomical ev idcncc bearing on Linstcin s theory the 
fuel of tin. future and new uses of silic i in industry 
The full time table of lectures and tickets in id\ m e 
can be obtained from the secretary of King r dwaril s 
Hospital Hind for I ondon 7 W dibrook T( Hie 
unusually wide scope provided bv the let tuns ind 
demonstrations in both pure and applied siiernt 
and the an thou ty given by thi names of the 1 e turers 
and those associated with the Exhibition should 
prove an attraction which it is to be hoped will lie of 
even greater financial assistance to tht hospitils of 
London than the h xhibition of last year 

Novfmbfr wis ilinortn illy told this \ear in many 
parts of I ngland and 111 plues the month was sail 
to be colder than any previous November on rccoid 
a feature perhaps greitly dut to the short period of 
observation T sing the meteorologic il observations 
at Greenwich Obstrv itory for the civil day published 
by the Kegistrar Generil in his wtcklv return ind 
comparing with similir obstrv ations available from 
1841 it is seen th it tht month s temperature was 
not unique Ihc mean tcmpciaturc for tlic month 
was 38 8 since 1841 there have been three years 
1851 1871 and 187J with a lower mt in thin 

Novttnbt r this year the lowi t w is 380 in 1871 
The mean of the maximum or day readings was 
442° since 1841 there havi bun three Novunlxrs 
with 1 lovvir mean maximum in the yeirs 18/1 
1879 uil 1019 and the lowest w is 432 111 1871 
The mein of tht minimum or night readings wis 
33 3“ there vvtre ilso three veirs 1851 1871 ind 
19x0 with a lower mem minimum than this yeir 
the lowest vv is 3. 4 in 1851 md 1 no lhe lowest 


shade temperature in November wis 227° on 
Novemlur .0 an 1 23 4 on November 8 thiri have 
been ten Novunlms since 1841 with 1 lower temper 1 
turc but onlv two with a tempeiature below 20 
the lowest was 18 3 in 1870 Iht lowest radiation 
temper iture it Greenwich in Novemher this veir 
w is 1 4 o <n November 1 » in 1 14 1 on November 8 
theic have onlv Ixen five Novembers since 1856 with 
a lower radiation temper iture the lowest was 9 1 
in 1908 

\ dispatch from the Belgrade correspondent of 
the Touts published on December ( records some 
interesting discos cues at Doiran and Mitrovitsa At 
Doinn the ruined town situ ite 1 on the lake of the 
sinie name which formed pirt ot the Bulgar front 
line in Mace Ionia during the W ir workmen have 
brought to light lirgt columns of white marble 
presumably part of 1 temple well preserved marble 
tablets with finely ears cel reliefs of the heads of six 
Greek gods a quantity of coins and a vase so large 
that two men can stan 1 in it with case This last 
sh mid bt eximpirable with the enormous Greco 
Roman v ise found on the Strum 1 which stood m the 
gardens of tlu I retie It Mihtuv ( lub at Salonika in 
the litter yeirs of the \V 11 At Mitrovitsa two 
Roman grives wire, found on the site of the old 
Roman Sirmnim once the metropolis of Illyncum 
Of these one eont iintd the sircophagus of a girl 
of 14 years of ige I he bust of the girl and her 
brother are representeel in relief Ihc mnies in the 
I atm inscription suggtst th it the girl was a Pannoman 
possibly living under the I 111 pci or M in is Aurelius 
m the third ccntun v 1 1 lie sarcoph jgus had 

evilcntlv been plunekrtl and contained nothing but 
the skeletal rent 11ns 


Our Astronomical Column. 


Recovirv 01 I) Arrisi s ( e mi r Tins periodic 
comet wis not seen at the 19x7 return in 1 <\ 
pcncnccd laigc perturb itions bv fnpiter in 1 u » 
(minimum distance from Jupitei 050) Iwo ne irlv 
identical computations of the perturb itioi s wixc 
made (1 ) by Mr I f< ( ripps 11 ) l y \ Dubiago 
and A Lexin of Kasan Incir respective elites of 
perihelion were 1923 Sept X4 12 ind Sept 14 71 3 
the other elements of (11 ) were a 174 0 j 3 u 143 
31 7' X 18 39 *38° 11 n 134 / s 3* cqrnnox 1 >-5 o 
In spite ot these accurate force ists search v\ 1 
vainly m 1 le for the comet during July August 
and September However on Nov 10 it 11 30 

b AS I Mr William Reid ot KoncUboseh ( ipt 
Town well known for lus cometary discoveries found 
a comet the approximate position of whu li w is 
RA 21 1 30 S Duel 28° 30 Ills deser ption was 
b airly 1 irge very faint slightly brighter in middle 
no nucleus It ippeared like a faint star cluster 
with manv stellar points A position on Dec 1 at 
9* 2i‘ GAI I wis telegraphed R A 22 h 39 32“ 

S Decl 23 0 16 

These positions leave no doubt that the object is 
D Arrest's Comet which has presumably brightened 
physically since the summer lhe date of perihelion 
deduced from the observations using elements (11 ) is 
Sept 15 15 GMT The following ephemens is for 
Greenwich midnight 
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Dec 10 -3> 22 ih* 

o 23 3> 4 S 

24 -3 43 H> 

8 -3 S3 1 i 

Jan 1 o 2 3<> 


s D 1 1 , log /> 

21 3b o 2304 o 2000 

-° 33 *3 f ‘> ii47 

19 29 2436 2293 

18 24 2500 2433 

17 .0 0.3(13 o 237O 


As the distances from sun md earth ire rapidly 
increising tlu comet is not hkclv to be seen for long 
Its rccovciy 1 a matter for great sitistacfi n as it 
wis 111 danger of bung peimanentlv le t The 
present observations will in iblc ami rite pre Uctions 
to lie 111 ule fc r the next two app intions the Jupiter 
perturbations aic si nil m the revolution now 
commencing 


Inti ri sting Crrmin A ariahi 1 — Sefior Comas 
Sola of Barcelona discovered in April last an m 
tirt sting v unable s'n m R \ I5 h i4 2 S Decl 
8 11 Haivard College Observ itory Bulletin 791 
describes 1 photograplm studv of the star which 
shows that it is a penodic vari ible with sharp maxima 
the penod being approximately 0369 day It is 
a Cepheiel of the cluste r type the extreme range 
of magnitudes is from 10 8 to 12 3 which is noted as 
larger than usual for this type lhe Bulletin gives 
a senes of suit ible comparison stars for the v inablc 
the magnitudes of which are from 7 8 to 12 8 The 
galactic eo ordinates are 322 0 + 38° 
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Research Items. 


Jabir ibn Haw an — In i paper in the Proceedings 
of the Rival Sniety of Medicine 1923 vol 10 
(section of the History of Medium, p 4b Mr L J 
Ilolniy ird lias collided the inform ition \nc possess 
reliting to Jabu ibn llay \ an the most eelebrited 
(hennst of Islam He appeirs to h ivi lived during 
the litter h ilf of the Hth century ad His bnth 
place is unknown bat he lived at Ivufi foi at least 
pirt of lus lift pci haps ilsu at Pigtlod Ht was a 
vo’umintns vuiter but most of lus works are lost 
Mr Holmv ir 1 gives 1 list of the works of JAbir ibn 
Hayy in with ninety two titles Whilst pnnvuily 
1 ihcnust ht wiote llso on medicine geometry 
istronoinv philos jphy optics m 1 poetry w os 
mtcicste I in mystiusm and Ins waitings show that 
he w is 1 man of fmc intelligence The chemical 
willing in licalt in 1 vlensive pricticil knowledge 
of tilt usual chcinical operitions w hith he attempteel 
to cxplun ind the theeiv of the compositiem of 
metds from sulphur and me ri ury found in the I itin 
writings cf Cebtr Mr Holmyard lcives open 
the tlillicult iiuistun is tj the lientityof the litter 
with J ibir ibn Haw m but he slims com lusty dy 
th it the argument s fir 1 1 luced 1 1 prove the m 
truy ire oft< n mcoru ct and ire wholly in idt qua tc 

Pink and Hlci It iwirs — Dr \\ It Gclston 
Atkins lus a veiv inti listing eintnbution to tlic 
problem of colour in flow us in a paper ujam the pink 
and blu flowers < f the llv liangei in the Sticntihe 
Pioceulings of the Royal Dublin Society vol 17 
pigts 2ot ro It ipjeirs that the pink foim is 
usu illy fowl 1 in soils w ith l P of (> or rnoic Above* 
J’,7 5 pinl flmcis ipjn ir to be tilt rule while 
blue fl wirs prt 1 nmnale 111 more icid soils 
b \ imm iti >11 tf llu flowers shows that iliihicncc in 
itiloiu is 11 it duo t a lilfucnct in icaction t the 
flowers thimselyis but ixj 1 ument showed that pmk 
flow cis c< 1 tun fir less in 11 than blue c ncs In the 
more ilkahnt se ils feme s ilts ire no longi r iy ulablc 
to the pi ml ind Dr Atkins s \yorh seems to give 
good gte unds f r thinl ing tint elilfercnee 111 eol ut 
of these fliyvus dip 11 Is in some way upon the 
gre it« r iy ill il ility of the iron t > tile pi mts giovying 
in the me re u 1 1 soils 

Pi INI 1 HYSIOLO Y \N1) VlTVIISM — Piof W liter 
Stiles cf Kt iding 111 ikes 1 buef contribution from 
the jk int <f view of the plint plivsn logist to the 
discussi >n m progress in the pages of S cuntia for 
Novimlnr up n the subject of vitalism anil 
mtchanism His mini tin nu appeus to lie that 
both m irphologv ml physiology stem to be in 
igreemmt it the moment that the most liojKful line 
of ittick upon tin problem presented bv the form 
mil stiuituu of the orgunsni is along the lints of 
development lilt spteus may be regarded as a 
spend physito 1 hemical aggregite of substance 
vvliuli provides a elehmte range of possibility in the 
find firm an 1 structure if the mature organism 
di pen ling upon condituns both external and internal 
prevailing during its development bngagtd in the 
tisk tf tiacing the connexions betwein this original 
species substance the conditions under which it 
develops and the structures to which it gives rise 
physiology is so fir from having solved even its most 
immeeliitc pioblems even in those cases where there 
is little reason to doubt that greater understanding 
will show that a physieo chemical explanation is 
adeejuatc that it has as yet paid httle attention to 
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the more abstract question is to whether a closer 
acquaintance with the complexity of the living 
organism will find the m ichinery of physics and 
chemistry insufficiently resourceful 

lnr Pamir F arthquake iqii — In a paper 
recently published in the Quarterly Journal of the 
Geologit d Society (vol 79 1923 pp 237 245) Mr 
R D Oldham urges that the Pamir earthquake of 
hcbiuary 18 1911 was the cause and not as the late 
Prince Galit/in considered the result of the gre it 
landslip w Inch occurred at the s 1111c time (Nature vol 
iix p 682) The disturbed area ot superficial earth 
quakes is m the lschian earthquake of 1883 is 
alw ay s sm ill that of thi Pamir earthquake was more 
than 200 milts in dnmeter while the region of de 
stnictive intensity was at least 40 miles in length 
lhi e irthquahe wis followed by aftershocks and 
numerous landslips occurred in other parts of the 
icntial district Moieovir — and thi* is the most 
import int point — the great landslip ot urn l close to 
the cast end of that distnet Mr Ol Hiara thus eon 
eludes that the earthquike w is of deep si ited ongin 
though ht regmls it as possible tint the unusu d 
dev 1 lopmm* of the surface w ivt s maj have been due 
in pait to the 1 indslip 

C< M acm a ne Kinovs ind Wi inirs Hmo 
thtsis — lrof II S Washington has completed his 
studies ot the lavas of tht Hiwmin Islan Is by an 
account of the succession of olivine b isalts in Kil iuea 
and bv 1 general summiry of lus analytic d results 
( hit r J urn Set vol 2of> p 358 Oct 1 1.3) Ihe 
inclusions brought up from tin depths are lumps of 
pen lotte and picnte ind nothing vvlnttver has been 
loin 1 to justify W t gt nor s suggestion thit the Puihc 
vile 111 ns ire built ovtr residud trust blocks left 
behini by lrifting continents Piof Washington 
directs attention to tins point in a piper on Co 
migtnatic Regions ind the Wegener Hypothesis 
(Journ W ishington Ac id Sci vol 13 p 339 1 323) 
in I he cites 1 nmnlier of cases 111 which the igneous 
lock typts m distucts reg irdtd by Wegener is having 
been formerly unite 1 differ markedly on opposite 
sides of the Atlantic 1 he 1 riassic plate 111 basalts 

of the later Kirroo series resemble those of S 
Amcnci from Hn/il to Argentini but such islands 
as occur m the S Atlantic contain sodic an 1 not sodic 
calcic (basdtie) livis (p 34O) An exunple of two 
identic d comigmalic regions separited by oct mic 
waters ippeirs m the description of I lu Dolcrites 
of King t. urge I and and Vdehe I and bv Dr W 
1 ? Broyvne ( Austral isi in Antarctic I xpt 1 be 1 Rep 
her A vol j pt 3 1923) 1 he resemblance between 

the igneous senes in 1 ismania and that 111 the region 
due south of it m Antarctica appears to be complete 
\*rol W ishington has sought such identity in vain 
in his study of the opivosed coa.ts of the North 
Atlantic 

Wh ATIIKR OF Ausikalia — A report of the Meteoro 
logical Service of the Commonwealth of Australia has 
lust been issued for the year 1921 22 by Mr H A 
llunt the Commonwealth Meteorologist Like many 
other meteorological and scientific establishments m 
different parts of the world the funds available for 
the work arc not sufficient to allow of desirable and 
much needed extension The author has pointed out 
the direct monetary value derived by the general 
pubhc and special trades and employments from the 
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activities of the Weather Bureau and its weather 
forecasts There are many industries helped by 
rainfall while others are hindered Weather changes 
such as heat and cold fog hail and squally conditions 
are referred to as influencing general trade and 
joumeyings In confirmation of good work done 
reference is made to the death roll of the pearling 
fleet in Western Australia the lives lost in 1887 
numbered 200 while m 19x0 the de iths h id decreased 
to 40 For the improvement of flood and storm 
warnings as well as the ordinary forecists for the 
general public reports arc badly required from more 
land stations as well as from ships at sea Ihe 
Government Meteorologist deplores the want of funds 
for the purchase of instruments required for observ 1 
tional work Data are available for aviatois but 
funds are required for their publication and tricks 
of hurricanes and storms in Australia and the neigh 
bounng sea m the South Pacific for which diti 
exi9t require printing for the guid uue of nivigalors 
There are 48a climatological and s jju rainfall st iti ins 
distributed throughout the Commonwealth in 1 the 
immediate neighbourhood I dot balloon iscents 
for upper air research during the ytar nutnlcrel 
1049 the observations show great turbulence of the 
atmosphere in the Melbourne region owing to 
Melbourne being situated largely in a bisin almost 
surrounded by hills 

Nfw DissrcTiNG MiCRfSCon Messrs R anl J 
Beck I td (Cornhill h C 3) have submittal one t f 
their crescent dissecting nucroscipes for our mspcc 
tion The base consists of a heavy cicsccnt shaped 
casting with a central pillar for thi lens and end 
pieces supporting the hardwood hand rests and thick 
glass stage 1 he lenses which m iv be either simple 
or achromatic are earned in a swinging arm fitted to 
a solid nl which moves up in 1 lown the central 
pillar by a rack and pinion for focussing the 11 1 led 
head actuating this being set at a convenient nglc 
The range of motion is more than three inches Below 
the stige ind swinging in gimbils is 1 mirror one 
surface of which is silvered the other is of opal white 
glass The han 1 rests ire very comfort iblc and the 
whole instrument is vtry stable so much so that it 
can be used as a compound micro cope by attaching 
a microscope bodv to the swinging arm 

Action 01 Sodium Arslnitf on Phoioorapiuc 
Plates — When comm* rci il s idium arsenite is ipphe 1 
to a photographic plate it renders it levelopablc 
ind so apparently produces the same change in it 
as exposure to light does Luppo Cr imtr sugges 
that the change is of the nature of the production 
of traces of an unstable complex which provides 
the necessary starting pi ices for initiating the it ton 
of the developer Mr Walter Clark of the British 
Photographic Research Association maintuns thit 
this suggestion is wrong and that the evi lence which 
be brings forward in a recent communication (lintish 
Journal of Photography November 23) is in favour 
of his contention that the develop ible condition is 
brought about in this case by the action of tho 
arsemte on material other than silver bromide 
which is present in or adsorbed on the silver halide 
gram Mr Cl irk finds that 1 preliminary treatment 
with chromic acid lowers to an enormous degree 
the sensitivity of a plate to arsenite solution anl 
argues that the formation of complexes would not 
be affected by this treatment He finds that sodium 
arsemte of the formula N i\sO, (or NaHjAsO,) does 
not react with silver bromide he gives the char 
actenstic curve produced by treating the plate with 
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the arsenic solution for increasing times the emit 
valent of increasing exposures to light and other 
interested details connected with tins subject 

Mulllr X rcy Si j c i roc r a ph — The now nuimr 
us ipplications of \ riy spcctroinc tty ire pnvided 
foi in a new X ray spcctrogriph designe 1 by Dr 
Muller ind constiuctid by M casts \dam Hilgcr Ltd 
(75c Camden R >ad N Wil The instrument is 
described in a pamphlet of a scicntihc quality ind 
accuracy which merit high pruse Di Milller s 
instrument is of simple design and possesses an 
iccuncv sufficient for the great majority of work It 
pr tildes for the sullation of thi crystal by means of 
a il ekiork motor the ncrmil working con lilions 
being about ) scillalions per h ur through an angle 
of ibout 12 Insul iteel levelling serews and 1 pro 
tcclrve lead scretn arc provided The spectrograph 
is iv ul ihlc fc r any of the three standard methods 
I or the Biagg me tho 1 (single crystal) the slit consists 
cf two brass blocks 20 mm long which arc clamped 
at i known distinct apait iht plate holder is 
lesigned to take plates 4J m x J in Tor the Debye 
mtth 1 a p wider hoick r is mountc 1 m place of the 
crystal carrier The slit is rcpl icci by a brass block 

nt inmg a urcultr ipcrluic 1 mm m diameter 
wlu h points it the pow ler h 1 ler and tits into an 
qerturc of a eircul ir taincia 0 cm in bameter 
bcaung 1 photographic him \ small further change 
makes the instrument suit ibic f or taking photographs 
by Hulls mcthol for powders The spectrograph 
sh ull prove veiy useful to ciy st illographers for 
information on Utticc strueturc ti chemists for 
analysis c f matci lals use 1 is \ ray targets to metal 
lirgists for tie investigation cf the crystalline 
structure ef metals and illoys and to 1 1 b logists for 
measuring \ lay wive length ind eompisition 

1 1 mini sci ver or Biron Nitride and Catcilm 
1 ncstati Under cert an conditions of prepara 
tion boron mtn le lights up when brought into 
c intact with the edge of a flame an 1 fluoresces m 
the same speetr il region under the action it cathode 
riys Herr 1 lieJe and ITau H Tomaschck 
desente exp nments in the /t t thrift fur Elektro 
rl mie July i 1 j j which show first that the 
methods of preparation which give active material 
arc those which fivour the crystallisation of the 
boro 1 mtri le and secon 1 that an ex imination of 
ittivc and of mactm material b the Debye and 
Scherrer X ray method proves that the active 
m itc rial is cry stalhne while the inactive is amorphous 
Ihc first of these authors ind Herr A Scnleede 
describe experiments with calcium tungbtite very 
pure specimens of which tnav give intense blue 
fluorescence under the action of Xriys nth no 
trace of phosphorescence iflerwards A minute 
imount of impurity reduces the fluorescence and 
produces phosphorescence thf intensity and period 
of which is strongly influence 1 by the n iture of the 
impurity and the method c f prep ir ition as in the 
cise of the sulphide phosphores Ihe fluor 
esccncc lepen Is on the te nperature at which the 
substance is prepared no effect being produced with 
eold preparitions and tho intensity increasing up 
to the highest temperature used 1100 L An 
X ray examination showed that the actn e material 
wis crystalline the interference lines becoming more 
anl more marked as the temperature of prepara 
tion was raised An old specimen prepared in the 
cold three yeirs ago which origin illy show cl no 
fluorescence was founl to fluoresce strongly and 
when submitted to X ray examination proved to bo 
strongly cry stalbne 
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Loud speaking Telephones 


'T'HE Institution of Electrical Engineers and the 
A Physical Society of London had a joint meeting 
on November 29 — Dr Alexander Russell the president 
of both societies being in the chair— to discuss the 
problems connected with Loud speakers for Wireless 
and other Purposes The meeting aroused extra 
ordinary interest owing to the popularity at the 
present tune of loud speakers in connexion with 
broadcast reception and several hundreds of members 
were unable to obtain admission into the lecture 
theatre of the Institution of Electrical Engineers 

Prof A O Rankme discussed the general principles 
involved in the accurate reproduction of sound by 
means of a loud speaker He pointed out that there 
has been a sudden great public demand for a good 
instrument and that the solutions given have practi 
cally all been obtaine 1 by the method of trial ana error 
Stated roughly the problem u> how best to secure 
that sounds emitted in one place may be a sufficiently 
faithful copy of so mds emitted in another 

The difficulty of the problem lies m the fact that the 
reproduced sounds must be of considerable intensity 
If we are content with feeble intensity in reproduction 
there are already available sufficiently good loud 
speakers It appears on theoretical grounds that 
to procure reproduction absolutely perfect m the 
phys cal sense — as distinct from the acoustical — is 
not feasible owing to the variety of transformations 
necessary m practice 

There is first the amplification of the electric il 
fluctuations m the second place there is the 
process whereby the current excites corresponding 
variations of air pressure and thirdly there is the 
treatment >f the aerial vibrations after they have 
been created bo far as the amplification of the 
electrical waves is, concerned it is found that the more 
thermionic amplifiers used the more difficult it is to 
get exact reproduction The second question the 
transformation of a portion of the electrical energy 
into sound energy is a very wide one It may be 
transformed by electromagnetic electrostatic or 
thermal means and each method provides a different 
fiell for investigation Lamb his stated that the 
simple harmwic type of vibration has the pre 
eminent position in mechanics because it is the only 


j avoid too great changes m 
the character of the vibrations Scientifically it is 
convenient to dissect these vibrations into their 
harmonic components 

In aiming it loudness there is a temptation to 
resort to resonance effects in order to secure it Tor 
example m the majority of telephone diaphragms 
there are natural frequencies within the frequencies 
of the sounds used The corresponding components 
therefore get preferential treatment This can be 
remedied to a considerable extent by damping the 
diaphragm but unfortunately this reduces its general 
sensitivity An alternative plan is not to reduce 
resonance but to confine it to values beyond the 
upper limit of audibility or at least as far m that 
direction as practicable Another plan is to choose 
mechanisms of very low natural frequencies but 
there are theoretical reasons for considering this 
method not so desirable 

The method is used however in a device perfected 
by Siemens and Halske It consists of a strip of 
thin metal foil suspended between the poles of an 
electromagnet as in the Emthoven galvanometer 
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The plane of the foil is parallel to the magnetic field, 
and the incoming telephonic current flows through 
the foil This responds by mechanical movements 
perpendicular to its plane and is the equivalent of 
the ordinary telephonic diagram Its fundamental 
natural period is two seconds and it is said to operate 
without a horn 

In Prof Rank me s opinion horns should whenever 
possible be dispensed with owing to their resonant 
character The ideal sound resonator would be 
spherical in shape and excited in such a way that 
it imparts to the neighbouring air symmetrical 
fluctuations of pressure For speech transmission 
all room reflections should be d imped out both at 
the sending and at the receiving stations A large 
number of listeners however appear to be asking 
for echo effects la his opr ’ ' ’ 

are used echoes and reverb* 
ated at least at one end I 
transmission already unavoidably 1 
the listening room should be draped much m the 
same way os the transmitting room usually is draped 

Prof C L Tortescue considered that with properly 
designed valves no serious distortion was due to the 
amplifier In the later stages of the amplification 
however it is necessary to use valves ha\ing a con 
siderable power output 

Mr E K bandeman gave a vain il le demons tra 
tion of the relative importance of each frequency 
region in the audible spectrum By suitable wave 
filters he cut off all the vibrations with frequencies 
less than 500 transmitted to a lou 1 speaker He 
showed that the effect on the intelligibility of the 
speech transmitted from another room was not 
appreciable but the naturalness of the speech 
was notably impaired When all frequencies greater 
than 1700 were eliminated 1 y filters the speech 
was scarcely intelligible This might be considered as 
the lowest limit for commercial speech transmission 
He proved that the intelligibility was much the same 
when all frequencies above 1500 were cut off as when 
all frequencies below 1500 were cut off Simple 
and interesting methods of testing speech transmission 
were given 

Dr W II Fccles compared the advent of broad 
casting news and speeches m the history of the 
world to the advent of the printing press Whether 
for good or ill it had come to stay Loud speakers 
could be used to broadcast political speeches to very 
large audiences He mentioned a case m America 
where a spedker was plainly audible by means of 
these devices to an audience of 700 000 

Mr G A Sutherland who discussed auditorium 
acoustics and the loud speaker pointed out that 
uniform loudness is associated in practice with the 
absence of curved walls Curved walls always 

r luce main and subsidiary foci and are a menace 
good acoustics More satisfactory hearing is 
likely to be obtained by distributing an audience 
into a number of small rooms with a loud speaker 
in each than by attempting to accommodate them 
all in a large hall Ihe presence of an audience is 
very effective in reducing reverberation A sure 
indication that a room is suffering from excessive 
reverberation is given when increasing the loudness 
of the sounds increases the distortion When a loud 
speaker is too rich in higher pitched notes the presence 
of a large audience has a corrective effect 
Mr S G Brown gave a successful reproduction. 

Frenophone of a portion of an 

jeing broadcasted by aLO the 

London Broadcasting Station Thu instrument ha* 
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d rotating glass disc and a steel backed oork pad 
'Which rests in contact with its surface The cork is 
’ linked to a loud speaker movement and a telephone 
receiver presses on the back oi the cork The 
frictional drag thus vanes and works the device 
Capt Eckersley exhibited a trench loud speaker 
which gave very satisfactory reproduction He said 


loud speaker at the 1 


etvrng station He stated 


that if properly magnified the signals transmitted 
by the London Broadcasting Station would give 
perfectly satisfactory reproduction of speech and 
music 

Although the meeting started at 5 30 and went on 
to 9 45 with an hour interval for dinner the interest 
of the audience never seemed to flag The speakers 
were unanimous in agreeing that the perfect loud 
speaker had still to be invented 


Congress of the French Society of Chemical Industry 


'T'HE exchange of international thought is the 
* only possible salvation of the world words 
used by Thomas Hardy form the text of two recent 
articles by John Galsworthy m the Times Some 
thing more than an exchange of thought inter 
nationally is required — close personal acquaintance 
and direct exchange of opinion are the real needs 
It was with this idea in mind that several of us 
attended the conference of the Sociitd de Chimie 
Industnelle m Paris on October 21 26 — and the 
game was more than worth the candle if only as 
giving the opportunity of appreciating trench 
pohtess e and their incomparable ability as social 
entertainers No more is to be said for them than 
for ourselves as organisers of an effective gathering 
of scientific workers they are as unfortunately 
subdivided in their interests as we are as little 
prepared as we are to overcome the evils of the gross 
specialisation and narrowness of outlook which to lay 
retard the progress of science within its own ranks 
and in public esteem The conference met at the 
Conservatoire National des Arts et Metiers in fifteen 
sections and in each section the programme was 
disjointed 

The proceedings were opened by a reception on 
the Sunday evening at the H6tel Majestic by the 
president pnd his wife M and Mme Paul Kestner 
a noted name in Trench chemical industry wl ich 
carries us back to the first sulphuric acid chambers 
and the discovery of racemic acid the foundation 
upon which Pasteur built his colossal edifice An 
exquisite musical and terpsichorean entertainment 
was provided in which a most refined sense of 
proportion and Bobnety was displayed 

The session was opened on the Monday morning 
by the president supported by the Minister of Com 
merce An address was then given by M Meno/zi 
director of the Agricultural School at Milan The 
intention was to make agriculture the primary subject 
of the conference After this some of the sections 
got to work In the evening foreign delegates 
w«*» entertained at dinner by the Bien venue Fran 
yalse — a society which exists with the object of 
promoting amicable relations between foreign visitors 
to Pans and the Trench the society appears to owe 
its success largely to Mme Juvenel a lady not only 
fall of energy but also gifted with irresistible charm 
of manner The dinner was followed by a most 
perfect musical entertainment in miniature 

On Tuesday there was more sectioning and in 
the afternoon a lecture by Pnnce Giomo Conti on 
his bone acid works Dr Herbert Levinstein was 
the chief morning dish — the heroic and collected 
reader of a long historical statement of the develop 
ment of the British dyestuff industry in a French 
which all the English speaking members of the 
audience — who were in the majority — could under 
Mtaadf without difficulty His courage was much 
admired 

At the dosing meeting on the Wednesday Sir 
John Russell gave an address 6n the relations 
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between the organisms m the soil and its fertility 
lecturing with his accustomed fluency this was much 
appreciated In the evening a great banquet was 
given at the Hfitel Palais D Orsay 
Thursday mommg was spent in visiting the works 
of M Potin who has large grocery stores in Pans 
where the fining of vtn ordinaire is earned out on a 
large scale Then the party proceeded to the 
chocolate works of M Menier on the banks of the 
Marne where they were entertained at lunch before 
inspecting the factory A more perfectly appointed 
establishment cannot be conceived On Fnday 
there was an excursion to Rheims The cathedral 
was first visited inder the guidance of his Eminence 
Cardinal LuQon a man of wonderful vigour though 
eighty four years old In the course of his address no 
most solemnly assured us that the cathedral was never 
used as a post of observation The manufacture of 
champagne was then studied m the vaults of Messrs 
Pommery and Greno after which the party was 
entertained at lunch by the firm In the afternoon 
we were motored across the rolling chalk plain on 
which Rheims 13 situate to the Hiodsieck vineyard 
and the Moulin de Verrenay whence wo could see 
the whole extent of the great battlefield Much has 
been done towards restoring the cathedral the roof 
is rebuilt and Rheims itself is half rebuilt Cathedral 
and town are a moving spectacle — stark witness of 
the brutality and barbarism of the German invaders 
With such evidence before one it is impossible not 
to understand the bitterness of French feeling — to 
excuse them almost any action in self protection 
Rheims cathedral will long remain a certain proof 
that the world can never allow German civilisar 
tion to bo the dominant factor The trench are 
but asking for honourable treatment — for at least 
part of that which is due to them but they can 
obtain no evidence of their enemy s willingness to 
fulfil his obligations M Vidal the assistant 
secretary for technical education who presided and 
spoke with wonderful eloquence and convincing 
sincerity at the Rheims luncheon was most lefimte 
in his assertion that France was entirely pacific in 
intentions and the same assurance came from other 
prominent speakers during the week 

Whatever the value of the meeting in technical 
respects socially it vas a very great success and we 
left it wiser men French was spoken in many 

S 'les and not a few of our hosts showed them 
ves to be masteis of English still the need to 
cultivate a knowledge of each others language was 
ever before us To think internationally we must 
understand one another better true understanding 
is greatly helped by ffieetings such as that now 
described and it should be regarded as the duty 
of scientific workers to avail themselves of these 
opportunities It is significant that we have a Gals 
worthy telling us that the future 19 with science not 
to destroy but to save We need to be up and 
doing The public will not come to us the Press 
is not with us it is for us to go forward The trench 
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are clearly a people of wonderful courage and energy mg We seem to show no constructive power * tftA 
they are constructive they are willing to be governed politicians are at fault without imagin ation without 
ana have a government the whole nation is at outlook our mdral attitude towards work la aft 
work The downfall of Germany is due to the classes is unsound Unless our science can be made 
destruction of its government only the appearan c e effective we shall soon be nowhere 
of a Bismarck can save it We may well take warn Henry E Armstrong 

The Present Position of the Ergot Problem 


A MO EG well known drugs ergot has always 
occupied a peculiar position A parasitic 
fungus which after many disastrous epidemics was 
recognised as a scourge ultimately became the chief 
medicament of the obstetrician The numerous at 
tempts of the nineteenth century to isolate its active 
constituents now appear of little value but the 
fundamental discovery by Tanret in 1875 of the 
crystalline alkaloid ergotinine CmHi.O.N, still stands 
out Unfortunately this substance does not produce the 
characteristic effects of ergot to any considerable extent 
much later a second alkaloid ergotoxwe CmHoQ.E, 
discovered simultaneously by Barger and Carr in 
Great Britain and by Kraft in Switzerland was how 
ever found by Dale to have a powerful physiological 
action and to \ rodi ce lor example the characteristic 
gangrene The subsequent discovery by Barger and 
Dale of small amounts of powerfully active non 
specific amines in ergot extracts led some clinicians 
particularly in Germany to substitute these amines 
for ergot and to neglect the specific alkaloids 

Attention has been recently again focussed on the 
latter by A Stoll of Basle who gives iri Dig Natur 
unssenschaften for August 17 and 24 a r6sum6 of earlier 
researches and of his own work In certain varieties 
of ergot Stoll has discovered two new crystalline 
alkaloids of the formula C„H m O,N, One of these 
ergotamme was found by Spiro to resemble ergotoxme 
m action and more recently Dale and Spiro in a 
joint paper declared ergotamme and ergotoxme to 
be pharmacologically identical There are therefore 
no complications on the biological side Ergotamine 
can be converted into a less soluble and less potent 
isomer ergotaminine which in some respects is 
analogous to Tanret s ergotinine Stoll has thus 


discovered a new pair of alkaloids showing great 
similarity to the older pair The physiologically 
potent member of each pair has the same action a 
finding which according to Stoll also results from 
unpublished experiments of Rothlm Chemi cal l y the 
new pair are also closely related to the old by colour 
reactions decomposition products optical rotation 
etc Ergotamine and ergotaminine both differ from 
ergotinine by C,H, and from ergotoxme by C»H ,0 
the dements of a molecule of ethyl alcohol 

Yet all attempts to convert one pair of alkaloids 
into the other pair have failed ana for the present 
they may be regarded as homologues From some 
specimens of ergot Stoll obtained only ergotamme 
from others only ergotoxine sometimes both alkaloids 
were isolated Yet the identity of the actum of these 
two alkaloids is remarkable and without parallel 
among homologues Are they perhaps both formed 
from a common precursor by the different methods of 
extraction employed ? Are they perhaps converted 
into the same active substance m the body ’ Their 
puzzling relationship certunly deserves furthet in 
vestigation which is however rendered difficult by 
the scarcity of suitable material greatly accentuated 
by the War 

This seems to be the present position of the ergot 
question The r£sum6 under review deals in a useful 
manner with the older work and shows how during 
the last two decades our knowledge of the active 
principles of ergot has been placed on a solid founda 
non largely through English and Swiss work Most of 
the investigations of the last century the writer dis 
misses as valueless His own important contributions 
are of the kind we might expect from one who was assooi 
a ted with Willst&tter in the study of chlorophyll 


Clothes Moths and their Control 1 


A MONG entomologists there are well known to be 
two very common moths the larvae of which 
are destructive to fabrics namely the case making 
clothes moth ( Tinea pelhonella L) and the webbing 
clothes moth (Ttneola biselliela Hum ) the tapestry 
moth (Tnchophaga tapetulla L ) is much less frequent 
but is occasionally destructive In the case making 
clothes moth the larva makes a portable habitation 
out of its silk together with fragments of the material 
upon which it feeds It withdraws completely into 
the case when resting but when feeding or moving 
it protrudes its head and foremost body segments 
Pupation also takes place within the case which is 
sealed up and anchored to the fabric or other object 
The webbing clothes moth is the most abundant 
species of the three its larva does not construct 
a portable case but spins silken tunnels wherever 
it crawls over the material which it is consuming 
When fully fed it constructs a silken cocoon inter 
mixed with particles of fabnc and excrement this 
pupal shelter therefore is quite different from that 
of the species previously mentioned In the rarer 
tapestry moth the larva constructs silk lined burrows 
through the substance of the material which it 
infests 
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In general the larvae of clothes moths feed upon 
wool fur feathers hair and all fabrics manufactured 
from them It will therefore be realised that they 
may be found attacking not only clothing but also 
carpets rugs furs upholsteries stuffed animals 
brushes felts m pianos and the like The moths 
are relatively short lived they take no nourishment 
and are in themselves harmless Their eggs are 
laid upon or between folds of fabrics or within the 
meshes of the latter They are readily crushed by 
brushing etc and are very fragile Under average 
indoor conditions they hatch in about a week this 
period being subject to lengthening or shortening 
according to temperature The larvae are relatively 
long lived and require from about fifteen weeks 
to two years to complete their development Much 
depends upon the nature of the material upon which 
they are feeding and the temperature conditions 
under which they exist The pupal or resting 
period vanes from about eight days m warm summer 
weather to a month or more in winter In the 
Bntish Isles the moths are commonest between June 
and October and their larvae are feeding the .great 
part of the remainder of the annual cycle 
Methods of dealing with these pests are numerous 
Fabncs that are well brushed or beaten every two 
weeks are seldom seriously affected exposure to 
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unset sunlight U also a valuable measure Articles 
'fitf clothing that require to be stored are immune from 
-iitack if sealed down m paper bags or very securely 
wrapped in several layers of quite unbroken news 
paper Naphthalene in the form o' flakes or balls 
tbapld be placed among the clothing thus fastened up 
It also acta as a deterrent when placed m drawers 
or cupboards but is not entirely effective under such 
conditions Paradichlorobenzene appears to be as 
valuable as naphthalene but camphor is decidedly 


On a large scale the cold storage of furs carpets 
and furniture is the most certain of all preventives 
and this method is coming more and more into use 
Extensive infection of carpets upholsteries etc in 
large houses hotels etc may need fumigation in 
order to eradicate clothes moths completely An 
effective remedy, which is also non injurious to 
furniture fabrics plate or other household goods 
is the application of hydrocyanic acid gas Its 
manipulation requires the services of an intelligent 
person who understands the dangers of its use anl 
knows how to administer it Carbon tetrachloride 


is also effective and has the advantage over hydro 
cyanic acid gas in being neither explosive nor mflam 
mable Fumigation with sulphur is a well known 
remedy but there is some danger from fire in its 
application while it has a bleaching effect on many 
delicate fabrics wallpaper etc besides tarnishing 
metals Carbon disulphide is also recommended but 
its vapour is inflammable Dry heat is now recog 
msed as an effective agent in killing insects All 
fabrics will be freed from pests in a very short time 
if exposed to a temperature of 130° F Lower 
temperatures have been found effective against 
clothes moth larvae the latter when exposed in an 
incubator at 128° 120° and no° F died in 6 xx 
and 31 minutes respectively Fabrics dipped in 
water heated to 140® F will be found to contain 
no living eggs or larvae of clothes moths 
It may also be mentioned that there are a number 
of worthless remedies against these insects includ 
ing powdered sulphur hellebore and borax also 
lavender flowers cayenne pepper reasonable strengths 
of tobacco powder and other substances are of no 
value in keeping away these insects A D Imms 


ScienceTm,, Agriculture 


'T*HE somewhat belated appearance of the annual 
I report of the Rothamsted Experimental Station 
for the year 1921-22 does not depn ve it of the perennial 
interest which must always attach to the doings c f 
this institution Tor historically Rothamsted can 
claim to be almost the earliest example of the benefits 
that result from the application of science to industry 
From the economic point of view the discoveries of 
Lawes and Gilbert take a very high rank in the history 
of scientific achievement The most remarkable 
feature of the early work of Rothamsted was the 
success witn which field and laboratory work were 
combined With the ever growing complexity of all 
regions of knowledge it has become increasingly 
diffic ult to maintain this tradition The refinements 
(the application of statistical methods may be 
instanced) which modern field research demands 
and the revolution in many of the fundamental 
conceptions of science arc two factors On the 
applied side another obstacle is the smaller apparent 
margin for improvement m the practice of modern 
husbandly Whereas the discoveries of the early 
workers were productive of changes in farm practice 
o| the order in terms of economic results of 100 per 
cent in these days improvements ire only possible 
to the extent as it were of 10 per cent 
A recognition of this fact is implied in the statement 
oentamea in the report that the most important 
development of recent years has been the reorganis 1 
tion of the work of the Station so as to bring it into 
touch with modem conditions of agriculture on one 
side and of science on the other it is hoped to 
reorganise in the near future the farm and field work 
and to improve the field technique It unquestion 
ably adds to the difficulties of this reorganisation 
that it should comade with a period when the whole 
economic basis of arable farming is so precarious 
as it is to-day It is being openly said that arable 
farming and particularly the growing of cereals 
cannot be made to pay in present circumstances 
In dealing with the finance of the farm attached 
to the Station, the report states that from 1930 
onwards the financial results are deplorable and 
they show clearly why many of the arable farmers 
to-day are m their present position The report 
does not specifically indicate the most promising line 
of investi^Ltion calculated to remedy this disastrous 
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state of affairs but there can be little doubt that the 
Department of Soil Phjsics of which the assistant 
director Dr B A Keen is the head and to which 
precedence is given in the report should be so regarded 
Under the heading The Cultivation of the Soil ' 
some account is given of investigations which promise 
to yiel 1 results which may indicate to the fanner 
methods by which the cost of cultivation can be 
reduced and costs of cultivation dominate the 
future of arable farming In this connexion it 
may be significant that the American farmer appar 
ently has been able to grow wheat at a profit with 
a yield of 16 bushels to the acre whereas the Bntish 
fanner with a return of 32 bushels is losing money 
It is a reasonable deduction that it pays better to 
reduce the costs of cultivation than to aim at 
maximum production In other words the Bntish 
fanner may still be paying court to methods the 
chief recommendation of which is their superior 
artistry 

In the section headed The Feeding of the Plant ’ 
it is interesting to learn that broad beans die pre- 
maturely unless they receive a homeopathic dose 
of bone acid m addition to the so called complete ' 
plant food It is remarkable that a discovery 
parallel to that of the idle of accessory food factor* 
in animal nutntion should have been made in relation 
to plants 

The volnme of purely scientific work done at 
Rothamsted would appear to be considerably greater 
than that earned on in relation to so called applied 
science As many as fifty two scientific papers were 
published during the vearby members of the staff Of 
these two were of Royal Society rank namely — 

The Mathematical Foundations of Theoretical 
Statistics (R A Fjsher) and A Quantitative 
Investigation of the Bacterial and Protoroal Popula- 
tion of the Soil (D W Cutler L M Crump and 
H Sandon) * 

The financial support which the Station now 
receives from the State is considerable For the 
year under notice grants from the Development Fund 
totalling 22030! were received In igi2 the total 
was approximately 3000! It must be a source of 
gratification to the director Sir John Russell that 
so great an expansion should have taken place during 
his term of office 
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The Quantum Equivalent in 


Photo-electric Conduction 


I t light of frequency » is sent through a cold gas 
which does not absorb it sensitised by admixture 
of a second gas which can absorb the light and the 
pressure is such that the mean time between two 
collisions is of the same order of magnitude as the 
mean life of the excited state of the gas all those 
spectral lines of the non absorbing gas appear which 
have a smaller excitation energy than hr On the 
other hand those which require more energy than this 
are not seen Results with mixtures of mercury and 
thorium vapours and of mercury and silver vapours 
using the light of the 2536 7 A Hg line agree on 
the whole closely with the above statement The 
method can also be used in fixing the senes relations 
between the lines of an element since it allows us to 
determine which spectral lines can be excited by an 
amount of energy smaller than a given amount 
Results have been obtained at Gbttingen for lead and 
bismuth which will shortl) be published 

In a paper in the ZeUschrtft filr Physxk 17 3 
August 23 p 202 Messrs G Carlo and J hranck 
consider the theory more closely and describe expen 
ments which agree with their conclusions The 
sensitising gas A has as the longest wave of its 
absorption senes a line of frequency » while the 
corresponding line of the fluorescing gas has the 
frequency », Suppose hr hr l 1 J then if light 
of frequency » is used both r and », will appear 
The elementary act of transmission of energy from 
an excited atom of A to an atom of B will take place m 
such n way that J hr is converted into energy of transla 
tion of the colliding atoms If the temperature is so 
low that the kinetic energy of temperature movement 
is small compared with hr the atom receives 
besides its excitation energy the kinetic energy 
| ^ This abnormal velocity of 

the excited atom of*B produces a Doppler effect the 
effective frequency is r x (i 4 cos Wjc) and this 
is not absorbed by the other practically resting 
atoms of B 

An experiment with sodium vapour sensitised with 
pure argon has verified the theory Sodium vapour 


can be made to fluoresce by means of the sine link, 
3303 A and the sodium can also be excited directly 
by the D lme Conditions were so adjusted that trfe 
tube appeared equally bright with either of these 
sources and the light from the fluorescing sodium in 
each case was passed through an absorption tube, 
containing sodium at a suitable temperature The 
light excited by the D lme was completely extw 
guished while that obtained with the sine line was 
much less weakened 

If m a second experiment light of frequency ?, 
passes through the mixture of gases A and B an 
emission of r from A can result only if the temperature 
of the gas is so high that the energy difference A */4 
which is lacking for the excitation of A can be 
obtained on collision from the kinetic energy of the 
atoms Experiments have been made with thallium 
and mercury and with cadmium and mercury using 
the Hg lino 23367 A The quartz vessel contain 
mg the vapours was placed in an electric oven 
which could be raised to 800° C and strong fluor 
escence was obtained with thallium In this case it 


was possible that a thallium line the excitation energy 
of which amounts to 3 5 volts while the energy of 
2336 7 A corresponds to 4 9 volts only was due to 
a double or step by step process of excitation At 
8oo° C part of the atoms are no longer w the normal 
state and apparently there is a 1 volt excitation 
step from which up to the 5 3 volts stage only 4 3 
volts would be required or more than for 2336 7 A 
With cadmium and mercury this difficulty does not 
arise and the confirmation of the theory is direct 
It is possible however to draw conclusions from the 
relative intensity of the lines in the fluorescent 
spectrum of thallium as compared with the ordinary 
spectrum of this substance The differences are 
ascribed to the differences m absorption due to the 
presence or absence of the Doppler effect previously 
described and the combined results of the two 
experiments seem to prove conclusively that 
quantum energy and translation energy can work 
together as an elementary act to produce excitation 
of the atom 


Early Methods of Oil Painting 

By Prof A P Laurib 


IT is evident both from the manuscript of Iheo 
i philus and the manuscript of Erachus that the 
properties of such drying oils as linseed oil and walnut 
oil were thoroughly understood as early as the 12th 
century if not earlier 

The methods used m their preparation differ verj 
little from the best practice of to day The refining 
and bleaching of the oil and the use oi driers was well 
understood nor is there any indication m passing from 
those earlier recipes to those of the 13th century that 
any new discovery of importance was made at the 
time of the brothers Van Fvck Passing to later 
times Vasari directs that pigments ore to be ground m 
walnut oil or linseed oil and this is all that is neces 
sary he recommends the use of walnut oil as less 
liable to larken with time 

Many recipes for varnishes are given and as neither 
spirit of turpentine nor alcohol was available m 
commercial quantities until the end of the 13th 
century these varnishes are what we should now 
describe as oil \armshes consisting of resins dissolved 
in hot oil The natural balsams of the pme resin 
mastic and sandarac often all mixed together were 
» Syonpw at leotim Mirorcd at tb* Royal Asadasy 0 1 Ait* London 
on Wataoday Novacaba 14 
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used m the preparation of these varnishes The pro 
portion of resinous material to oil being very high the 
varnishes were consequently very sticky and had to bo 
heated and rubbed on with the hand Spirit varnishes 
corresponding to the mastic varnishes of to day are 
found in 16th century and later recipes 
The evidence of the accounts preserved at Ely and 
Westminster show that both o]l and varnish were 
used m painting on walls during the 13th and 14th 
centuries this being the northern tradition while the 
Italian tradition was the use of egg as a medium 
There is no indication m these reapes of any special 
secret differing from what we know to day 
These early pictures were painted on a wood panel 
sometimes covered with strips of linen and coated 
with a gesso made of parchment sue and whitening or 
plaster of Pans which had been soaked m water until 
it lost its binding properties Recent experiments 
earned out by Mr Thompson at the Henot Watt 
College Edinburgh on an old 16th century panel have 
revealed the fact that this panel was coated with a 
non absorbent gesso upon which a very this layer of 
absorbent gesso was laid so as to ensure the binding of 
the oil to the surface of the gesao and at the 
time to preserve from staining the pure white surface 
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. was drawn in detail and laid out either 
ztna nochro me or partly in colour with pigments prob 
ably mixed with sire Upon this were laid the pig 
ments ground in oil or it may be an emulsion of varnish 
m&4 egg care being taken to paint the high lights 
very thinly as compared with the rest of the picture 
In course of tune the oil yellows and the pigments 
more especially the white lead get more translucent 
By painting the picture in this way the artist ensures 
that the increased translucency of his white lead will 
correct the yellowing of the oil owing to the white 
light being reflected from the gesso and that his 
contrast of light and shade will be maintained 

There is much more yet to be discovered as to these 
early methods and the question as to whether varnish 
emulsion or oil was used has still to be finally cleared 
up but our knowledge of the general methods of 
procedure is growing 


The Geological Society of China 

'T'HF Geological Society of China is one of the 
scientific institutions founded since the estnb 
lishment of the Chinese Republic in 1911 lhe first 
two Bulletins of the Society prou ise well for its 
future One of the first papers deals with the his 
tory of geology m China which it carries back to 
early times but it shows that independent Chinese 
work on the subject on scientific lines dates from 191 1 
when V K Ting and H T Chang returned to China 
from their western studies Mr Chang the first 
president of the Society organised a department and 
school of geology under the Ministry of Commerce at 
Nanking in 19 12 The Geological Survey of China 
was established in 1916 with Mr Ting as its director 
and he also secured in 1918 the reopening of Mr 
Chang s geological school which had been discontinued 
in 1916 To Messrs Ting and Chang is due the 
estabhsl ment of the promising school of Chinese 
geology They have been aided by Mr Lee a 
Chinese student who was trained at Birmingham I rof 
Grabau the well known American paleontologist 
now professor at Pekin and Dr Gunnar Andemon 
formerly head of the Geological Survey of Sweden 
and now mining advisor to the Chinese Government 
and director of the Geological Survey Museum 

The two Bulletins contain a valuable senes of 
contributions to the geology of China 1 hey incl 1 le 
a lecture given to the Society by Prof Berkcy of 
Columbia University New York on the New 
Petrographv which attaches most importance to 
the mode of ongin of rocks Prof Bcrkey proposes a 
plethora of new names such as reactionite satunte 
evaponte disintegration! te and recrystallisatiomte 
The new petrology must be vigorous to sustain such a 
nomenclature The section of this paper of most 
interest is its expression of the reaction m America 
against the ingenious quantitative arrangement of 
rocks which is often known as the American classi 
fi cation Prof Berkey represents that classification 
as mechanical and misleading and sets it aside as only 
a side issue in real petrology 

Prof Grabau contributes three papers of wluch 
the longest IB on the Suuan system he protests 
against the modified use of that term proposed by 
Prof Bailey Willis who with the temporary agree 
ment of von Richthofen interpreted Srnian as Lower 


to have gone back from that modifies! 
term Prof Grabau justly holds that the term is in 
that sense useless and he applies it to the sedi 
meatary formations in China of pte Cambrian age 
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In that sense it is equivalent to the Toridoman 
which as well as the Suuan Prof Grabau includes 
in the Palaeozoic 

Mr Wong contributes a short note upon Chinese 
earthquakes and on the distribution of the chief 
seismic centres The red beds in China are discussed 
in three papers Mr Wong shows that those m 
Shansi belong to two horizons one pre Jurassic and 
the other later than the Jurassic Coal Measures Mr 
Hsieh shows that in Kansu these deposits range from 
the Jurassic to the Kainozoic Mr Tan describes a 
marine red senes of Eocone age as widely developed 
in Shantung and its discovery is one of the roost 
interesting recent additions to Chinese geology 

1 hree papers by students of the University of Pekin, 
on observations during an excursion to the N&nkou 
district add materially to the knowledge of that now 
classical section Prof Grabau describes from their 
collections three new species of Collema which he 
explains are based only on the external characters 
m the absence of microscopic evidence it must be 
quite doubtful whether these supposed calcareous 
algae are of organic origin Prof G B Barbour of 
the Pei yang University Tientsin describes an 
intrusive sill in Shantung which according to his 
interpretation shows the effect of gravitational 
differentiation The intrusion is pre Cretaceous and 
the later folding and faulting in this region are now 
definitely identified as OUgocene or Miocene as the 
movements are later than the newly discovered 
h ocene deposits and earlier than the Pliocene 

The two volumes arc m English with a title page 
and contents and a summary of one paper in Chinese 
Chinese characters are given of the personal names 
The titles of some papers which are to be published m 
future bulletins suggest that the interest of this serial 
will be well mam tamed J W Gregory 


University and Educational Intelligence 

Abfrdffn — The Senatus Academicus has awarded 
the following research scholarships Fullerton scholar 
ship in science to Mr Charles Bisset Robbie scholar 
ship in chemistry to Miss Margaret T Aitken 

A mural tablet in memory of the late Prof James 
W H Trail f RS professor of botany m the 
University from 1877 until his death in 1919 has been 
placed m the classroom of the new Department of 
Botany and was unveiled and presented to the 
University on behalf of the subscribers by Sir David 
Pram on Today December 7 The tablet is mounted 
on a slab of slate A portrait plaque in dull green 
bronze is surrounded by a wreath of oak leaves 
acorns and gills It is flanked by two Brazilian 
palms and a decorative panel shows other natural 
objects representing the varied interests of Prof 
Trail The tablet is the work of Miss Alice B 
Woodward The subscribers have also issued a 
memorial volume vhich besides biographical and 
bibliographical matter includes the ^ Flora of the 
City Parish of Aberdeen a comparative and historical 
work of great detail which had occupied Prof Trail 
for many years and had been completed shortly 
before his death 

Cambridgf — A fellowship has been founded at 
Christ s College by Mr J P erpont Morgan a member 
of the College Phis is the first addition to the 
number of fellowships in the College since 1682 and 
represents a valuable endowment all too rare in these 
modern times 

The Empire Cotton Growing Corporation has 
offered to the University a sum of 1000 1 a year for 
five years to be devoted to the Plant Genetics Depart 
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ment of the School of Agriculture in accordance 
with a scheme that ha* been agreed upon by the 
Corporation and the Director of the Plant Breeding 
Research Institute 

Prof C F Inglis Prof B M Jones and Prof 
G I Taylor have been appointed as members of a 
committee to make recommendations to the Trustees 
of the Edward Busk Studentship m Aeronautics 

Mr E G D Murray lesearcn bacteriologist to the 
Medical Research Council and formerly on tne staff of 
the War Office Central Cerebro spinal Fever Labors 
tory has been elected to a fellowship at Chnst s 
College 

Livlrpool — Applications are invited for the 
Campbell Brown cnair of industrial chemistry The 
person appointed will be required to devote his time 
to research work with a certain amount of advanced 
teaching on the chemistry of oils fats and waxes 
other than mineral Applications must reach the 
Registrar of the University before March t next 

London — Applications are invited for the Quam 
professorship of physics tenable at University College 
in succession to Sir William Bragg They should 
reach the Academic Registrar University of London 
South Kensington S W 7 by at latest January 3 
Applications are also invited for the University 
readership in statistics at the London School of 
Economics The latest day for the receipt of appkea 
tions by the Academic Registrar of the University is 
January 4 

St Andrews — An interesting experiment is to 
be tned in the institution by the University Court of 
a senes of courses of lectures to be held in University 
College Dundee for the convenience of the managing 
and clencal staff of the L and N E Railway or of 
other railways The first course to be earned oyt 
is that m railway law Mr James Allison h iving been 
appointed lecturer It is intended later to hold 
courses m railway economics railway geography and 
railway operating 

The following have been elected as representatives 
of the Universities m Parliament — Cambndge Sir 
Geoffrey Butler (II ) and Mr J T P Rawhnson (U ) 
London Sir S Russell Wells (U ) Combined 
English (Birmingham Bristol Durham Leeds I iver 
po <3 Manchester and Sheffield) Sir Martin Conway 
(U ) and Mr H A L Tisher (L ) Combined Um 
versities of St Andrews Glasgow Aberdeen and 
Edinburgh Rt Hon Sir H Craik (C ) Sir G Berry 
(C ) and Mr D M Cowan (I ) Queen s University 
Belfast Col 1 Sinclair (U ) 

The Bradford Technical College may shortly become 
a constituent college of the University of Leeds It 
originated in weaving and designing classes at the 
Bradford Mechanics Institute in 1877 The mam 
building finished in 1882 includes lecture rooms and 
laboratories of departments of chemistry dyeing 
engineering architecture and building biology 
mathematics and physics A textile block opened In 
191 1 includes a practical dye house finishing shed 
special dyeing research laboratory and a power house 
specially arranged for demonstration and experimental 
purposes Since 1920 there have been added a 


work and research on interns 

and union buildings with refectory and common 
rooms and athletic grounds 

The provision of ten post graduate scholarships 
for the session 1924-25 for overseas students at the [ 
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Imperial College of Science and Tec 
Kensington has been announced Lord I 
chairman of the governing body of the College mad* 
the offer to the Secretary of State for the Colonies on 
behalf of private fnends inspired by the greet 
purpose and opportunity of the College the only 
educational institution in Great Britain on the 
governing body of which are representatives of the 
Dominions and India and it has been accepted The 
scholarships will be each of the value of 300 1 and two 
will be available for university students of each of 
the Dominions of Canada Australia New Zealand 
South Africa and of India No conditions have been 
laid down as to the selection of scholars this being 
left entirely m the hands of the Prime Ministers of 
the Dominions and of the Government of India 

Contact between the Secondary School and the 
community it serves is according to the report of the 
West Riding Education Committee for 1922 23 con 
spicuous by its absence the prevailing local opinion 
being that these schools are primarily if not entirely 
intended to produce teachers — this notwithstanding 
that m fact less than 20 per cent of the pupils enter 
the teaching profession and notwithstanding the 
efforts made to secure recognition by employers of 
the First and Second examinations In con 
nexion with these efforts some headmasters have says 
the report interviewed local chambers of commerce 
and have modified their school curricula in the light of 
information thus gamed in order to bring it into 
closer relation to local industries The committee 
recently permitted its inspector m charge of secondary 
education to visit the United States for the purpose of 
studying American schools In that country much 
attention has of late been devoted to promoting co 
operation between the school and the local industries 

The twelfth annual conference of Educational 
Associations will be held on January 1 11 at Um 
versity College Gower Street London W C 1 under 
the presidency of Sir Henry Hadow The presidential 
address on The Claims of Scholarship will be 
delivered on the first day of the meeting by Sir Henry 
Hadow In all some forty associations concerned 
directly or indirectly with education will be holding 
meetings and conferences Among the papers and 
lectures to be given are the following the body 
responsible and the date being given after the author's 
name m each case The Value of Psycho Analysis 
to the Educator by Miss Barbara Low (Monteason 
Society January 1) The Sun and Stars by Sir 
Richaid Grcgiry (School Nature Study Union Janu 
ary a) Modem Developments m Education and the 
Outlook for the Future * by Mr J Howard White 
house and others (Society for Experiment and 
Research in Education January 3) School Re 
form by Prof J J Findlay (King Alfred School 
Society January 4) The Teaching of Hygiene and 
Racial Progress by Mrs Hodson (Eugenics Educa 
taon Society and I ing Association J anuary 4) Hand 

work and life by Mr E Young JFducattooal Hand 
work Association January 5) ^Recent Advances in 
the Relations of Psycho Analysis to Education by Dr 
J Glover (British Psychological Society January 7) 

I lght and Life by Sir Henry Gauvarn ( Association 
of Teachers of Domestic Subjects January 8) The 
Question of an International Language by Prof 
F G Donnan (International Language (Ido) Society 
January 9) An exhibition by publishers of books 
maps etc has been arranged as in former years but 
the exhibits will be placed in the College Memorial 
Hall where there is more room for an adequate die* 
play Scientific and kindergarten apparatus etc 
will form a separate exhibition 
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Societies tad Academies 

London 

.JtOy si Society December 6 — E G T Liddell and 
SVCbarles Sherrington Recruitment type of reflexes 
Mdtnetnc myograms of the crossed knee extensor 
reflex examined in the purely spinal preparation 
pres en t the features mterpre table as recruitment 
vary much as in the decerebrate preparation The 
i«flex process answerable for recruitment is 
therefore obtainable m purely spinal centres without 
the adjuvance of prespmal An attempt to classify 
various reflexes on the criterion of presence or absence 
of recruitment is briefly entered on— G S 
Carter The structure and movements of the latero 
frontal ciha of the gills of Mytilus The structure of 
these cilia has been investigated by means of the 
micro dissection needle They are complex and are 
oomposed of io ij simpler structures which have 
the form of triangular plates In the living cilium 
they are placed m contact one behind the other in 
the plane of the beat and together form the blade 
of the cihum Their external edges are formed by 
fibres which are each attached to a basal granule 
lying within the cell These plates will beat in 
dependency and it is concluded that they rather 
than the compound cilia form the units of ciliary 
action in these cells The difference in rigidity 
shown by the ahum during the two phases of the 
beat is also shown when a motionless cilium is p shed 
by the needle in the two directions — V B Wiggles 
worth and C E Woodrow The relation between 
the phosphate m blood and urine Ingestion by man 
of doses of the acid and alkaline sodium phosphates 
containing i 5 2 gm of phosphorus causes a rapid 
50 60 per cent increase in the blood phosphate 
which then returns very gradually to the normal 
level In the dog phosphate is excreted rapidly by 
the kidneys instead The curve of unnarv excretion 
of phosphate runs roughly parallel to that of the 
blood concentration but the former vanes more 
widely and is roughly proportional to the excess 
above a certain value in the blood Under conditions 
in which the blood phosphate is subnormal normal or 
slightly above norm'll m amount the concentrations in 
plasma and corpuscles are identical When the con 
centration m the plasma rises far above normal the 
value f6r the corpuscles is always lower whether 
ihe plasma value is rising or falling This unequal 
partition cannot be explained by the formation of 
an organic acid soluble phosphorus compound in 
Hhe corpuscles for the organic fraction of the acid 
soluble phosphorus is not increased by the ingestion 
of phosphate — J B S Haldane V B Wiggleiworth 
ana C E Woodrow (1) The effect of reaction 
changes on human inorganic metabolism Over 
breathing diminishes the phosphates in blood and 
unne while carbon dioxide inhalation and sleep 
increase them In acidosis caused by amm onium 
chloride ingestion the urinary phosphate is increased 
while the phosphate of the blood and also its organic 
acid soluble phosphorus is diminished Ammonium 
chloride acidosis leads to an increased excretion of 
water sodium and potassium probably owing to 
apartial loss of electric charge by the body colloids 
This is followed by a retention (a) The effect of 
reaction changes on human carbohydrate and oxygen 
metabolism The alkalosis of over breathing or 
bicarbonate mgeetioa converts the blood sugar into 
a highly dex t ro rotatory unoxrdisable form and also 
prevents glucose storage thus causing acetonuria 
m 4 towered respiratory quotients and glucose 
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with the storage of glucose but not with its oxidgtfon 
HO. 2824, VOL 1 1 2] 


Bicarbonate ingestion raises the resting oxygen con 
sumption ammonium chloride ingestion usually 
lowers it —J A Campbell Concerning the infl uence 
of atmospheric conditions upon the pulse rate and 

oxygen debt after running The oxygen debt 
for 35 minutes after ceasing to run showed under 
fixed conditions of experiment a range of variation 
I of 38 per cent from day to day 7 minute debts 
showed a range of 33 per cent so should do as well 
for comparative purposes as 25 minute debts Atmo 
spheric cooling power had no effect on the oxygen 
debt the blood sent m greater volume through 
the Bknm warm conditions is not then taken from 
the muscles Stitch was the commonest cause 
of cessation of running in the subjects under observa 
tion Pulse rate is markedly increased under warn 
conditions The oxygen tension surrounding the 
muscles was increased after exercise — J Gray The 
mechanism of ciliary movement IV The relation 
of ciliary activity to oxygen consumption In the 
absence of atmospheric oxygen ciliary activity 
continues for about one hour The whole ciliary 
mechanism is divisible into three distinct parts 
(1 ) a reaction which is sensitive to cations (particu 
larly the hydrogen ion) any interference with which 
involves a change in the rate of the ciliary beat but 
only ultimately leads to a change m the amount of 
oxygen consumed (u ) a mechanism brought into 
operation by the presence of an activating acid 
substance which is inoperative in the absence of 
calcium and in the absence of a certain critical 
amount of water m the cell The events associated 
with this mechanism are independent of the amount 
of oxygen absorbed (m ) a reaction of an oxidative 
nature which is necessary for prolonged activity 
The properties of the ciliary mechanism seem to form 
a very dose parallel to those of cardiac muscle 

Assodatlon of Economic Biologists November 16 — 
Mr J C F Fryer and J Davidson The Colorado- 
beetle problem Colorado beetle was discovered in 
the United States m 1829 m Europe outbreaks 
occurred in 1877 1887 and 1914 m Germany and in 
igoi at Tilbury About a hundred square miles in 
France extending into the provinces of Gironde 
Landes Dordogne and Charente Infdneure are now 
infected The beetle would probably find Britain 
sufficiently congenial and would do damage at least 
equal to tne cost of controlling its ravages by aitificisl 
means (by spraying potato crops twice yearly) It 
would arrive in the adult stage and casual individuals 
might be expected hidden in merchandise or on board 
ship particularly m potatoes from the infested 
area or in agricultural produce packed m the area — 
J W Munro and W E Hiley The spruce budwonn 
problem in Canada The term spruce budwonn 
is a misnomer for the balsam (Abies balsamea ) the 
favourite host plant of the budwonn which is the 
larva of TortnM fumferema Clem A brief description 
of the forest condition under which the bndwonn out 
breaks occur was given and emphasis was laid on the 
system of management of exploiting the eastern 
Canadian forests m flavour of the less valuable balsam 
This has caused an unduly high proportion of balsam 
regeneration in the cut over stands which favours the 
budwonn An important parasite ( Phytodutui sp ) of 
the budwonn was ablest from these woods Out 
breaks of secondary insects and fungi follow budwonn 
outbreaks Of the insects a bark beetle (PUyokteines 
sparsus) a weevil (Put odes dubius) and a tongicoro 
beetle (M tmochamus scutellator) are the most import 
ant Fungi among which the honey fungus (Amti 
larta meUea) is the most important spread rapidly 
during and after budwonn outbreaks After a mta 
worm epidemic the balsam trees that have been 



bat a fresh lot of casualties occurs about four or five 
yean after the disappearance of the budworm These 
trees which appeared to have recovered their normal 
amount of foliage generally died suddenly during hot 
weather and the whole of the crown died at about the 
same tune Examination of a large number of dead 
and dying trees failed to disclose any sufficient para 
si tic cause for the casualties Dinng and immedi 
ately after a budworm attack the breadth of the 
annual rings is very greatly reduced and a few years 
after the epidem c the total thickness of the last five 
years rings might be reduced to a quarter of the 
normal for the pre budworm period At the same 
time the leaf area of the trees has been increasing very 
rapidly Ihus u time is reached when during hot 
dry weather in July the water conducting tissue is 
insufficient to meet tl e needs of the transpiring leaves 
and the crown dies from lack of water Thus death 
may be due to a lack of co ordination between shoot 
growth and can b nl activity 

Zoological Society November 20 —Dr A Smith 
Woodward vice president m the chair — W L Le Grot 
Clark Notes on the living tarsier ( I arsi ts spectrum) — 
Sir Sidney h Harraer Cervical vertebra! of a gig ntic 
blue whale from Panama — J K Garrood Two 
skeletons of the cetacean Pse tdorca crassidens from 
Thomey hen Cambn lge Dr Trancis Baron 
Nopsca Reversible and irreversible evolution a 
study based on reptiles — C Crossland Polyclueta of 
tropical East Africa the Red Sea and Cape Verde 
Islands and of the M ldive Archipelago — Miss Joan 
B Procter (1) On new and rare reptiles from South 
America (2) On now and rare reptiles and b itraclnans 
from the Australian region 

Geological Society November 21 Prof \ C 
Seward president in the chair — L J Wills The 
development of tl e Severn Valley m the ncigl bour 
hood of Iron Badge and Bndgnorth with a section 
on the Upper Worfe A alley in collaboration with 
ELL Dixon The area investigated is roughly 
delimited by the following localities Much Wcnlock 
Build was Oakengates Shifnal Worfield Hampton 
Loade Morville Detailed mapping of tl e dnfts has 
shown first that the Buildwas urei was as deeply 
eroded as now in pa Glacial times and secondly 
that a belief in the existence of the Iron Bndge 
Gorge at that time is incompatible with the distnbu 
tion of the dnfts on the plateau above Iron Bridge 
and with the features of the gorge The gorge is of 
late Glacial ongin and the Worfe Vale was formerly 
the mam drainage line on the south east side of the 
plateau Practically the whole distnet was under 
Ice at the maximum of the north western or Irish Sea 
glaciation When retreat began the ice sheet 
separated into two lobes that remained confluent m 
the north The waters of the Glacial lakes formed 
west and north of the watershed escaped at different 
times over different cola One of these overflows is 
of especial importance m connexion with the origin 
of the Iron Bndge Gorge namely the Loghtmoor 
overflow about a mile north of Iron Bridge Up 
to about this stage the Worfe and its tributaries 
(one c f which now became the Iron Bndge Gorge) 
had been engaged in clearing the drift out of their 
valleys and in reducing the thalweg of the trunk 
nver to a base level Hereafter deposition of the 
Mam Terraoe of the Severn and of the terrace 
hke gravels of the Worfe commenced Long after 


retreat of the ice front from the foot of the W 
The outflow at Iron Bndtt in/mftMn 

subsequent rejuvenation of the Severn below I 
Bndge was probably brought about chiefly by gnj 
elevation of the whole land relative to the sea StafMfc 
in this rejuvenation are marked by terraces. 

Royal Microscopical Society November ax — Prof. 
P J Cheshire president m the chair— F I G 
Rawlins The miscroscope m physics A strong 
plea is made for the closer umon of physics ana 
microscopy more especially for the undertaking of 
work m physical optics by the amateur mioroscopist 
Assuming the availability of an instrument fittod 
with Nicols « convergent substage system and a 
BeckA lens above the eyepiece observations can be 
made of the traces of the family of laochromatic 
surfaces each with its characteristic retardation 
The work can be made quantitative by employing 
monochromatic light If the usual means of obtain 
mg such radiation are not at hand Wratten filters 


fringes observed with objectives of different numerical 
aperture can be represented by an exponential 
expression of the form F F,e where T is the 
equivalent focal length of the objective and N the 
number of fnnges observed (see Rawlms Pktl 
Mag xlin p 766 an 1 xlvi p 992) 


e*«yly united with the Buildwas 
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Royal Society November 5 — T J Jshu and R M 
Craig Geology of the Barra Isles The rocks am 
mostly members of the Archaean complex and tfrlBci 
are of igneous origin the prevalent types being 
lnotite and hornblende gneisses Muscovite is also 
present in the more acid types and locally some of 
the gneisses arc nch m garnets The foliation planes 
usually strike NNW and SSE with a dip to 
the 1 NE at varying angles Intrusions into the 
ortho gneisses occur m the form of granuhtes and 
pegmatites The Archaean complex is affected by 
well marked zones of shearing along which mylomsa 
tion and the production of flinty crush phenomena 
can be traced The macroscopic and microscopic 
characters and behaviour of the flinty crush material 
prove that these peculiar rocks are the product of 
mechanical stresses which at places have raised the 
temperature to an extent sufficient to bring about 
partial fusion of the crushed members of the complex 
followed in certain cases by incipient crystallisation 
The later djkes include olivine dolentes ermamte*. 
quartz dolentes and camptomtes Evidences of 
glaciation are conspicuous and prove that the lee 
moved over the islands from SE to N W — T H 
Osgood Variation in photo electric activity with 
wave length for certain metals m air As a source 
, of ultra violet light a quarts mercury vapour tamp 
was used m connexion with a monochromatic 
illuminator The metal plates were tested in air at 
atmospheric pressure due attention being paid to 
the fatigue which is known to take place under 
these conditions The results are of interest and 
may be of some practical importance m connexion 
with the physiological effect of ultra violet light 
As the primary cause of the physiological change 
produced by light is probably photo electric action, 
the photo electric activity of a metal plate may 
serve as a means of estimating the quality gad, 
intensity of the effective radiation — H W Turnbull 
A geometrical interpretation of the complete system 
of tee double binary (2 2) form The double binary 
form may undergo an algebraic transformation widen 
corresponds to a generalised geometrical inversion 
Here the convanants of a {2 2I form reveal set! of 
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\ literary and Philosophical Society November 20 — 
Gt K Carpenter Warble flies of cattle The larvae 
otthe two Common species of Hypoderma (H bovxs De 
Geer and H linsatum Villen) are among the best 
Ittunra parasites of domestic cattle in the British 
Idee in Europe and in North America their 
boonomic importance is considerable on account of 
the damage caused to flesh and hides by the large 
maggots feeding just beneath the slon of the back 
which they perforate and also because of the loss 
Of condition suffered by the cattle when they gad 
in summertime to escape from the female fly appro icl 
mg to lay her eggs Observations earned on smee 
*903 by Carpenter and his colleagues in Ireland by 
Glaser in Germany and by Seymour Hadwen in 
Canada have shown that the caily life history of 
these insects presents some surprising features The 
eggs of both species are generally laid on the Ieg9 
(mom thigh to hoof) rarely on shoulder or flank 
never apparently on the back Bv exam nation of 
the skin after egg laying and by means of a senes 
of experiments with calves muzzled so that they 
could not lick themselves or one another it has been 
demonstrated that the mode of entrance nto the 
hosts body is not by the mouth The eggs are 
hatched on the hairs a few days after laying and the 
tiny maggots less than a millimetre long and pr 
vided with strong sharp mouth hooks and relatively 
formidable spiny armature crawl along the hairs 
and bore their way directly into the skin Thence 
they migrate upwards ind forwards to the gullet 
wall the sub mucous coat of which serves as their 
resting place for some weeks or months in the course 
of their journey through the hosts tissues to the 
final position in the bick The mmber of larval 
stages is still to be determined The gullet maggot 
Is so much larger (up to half an inch) than the newly 
hatched maggot that it has generally been regarded 


1313) had been anticipated by Pfaundler (1869) and 
Swietoslawski (1909) — Gabnel Bertrand The trans 
port of copper in the gaseous state and copper 
carbonyl M Gelinsky has explained a curious 


mouth hooks of the same sire and form and a spiny 
armature that is easily overlooked on account of the 
increase in actual size of the larva so that the spines 
are relatively far apart Hence Gedoelst has recently 
argued that there is no moult between the newly 
hatched and the gullet dwelling larva — only extra 
ordinary growth On the other hand Laake concludes 
not only that the migrating maggot is a second 
mstar succeeding the newly hatched insect that 

S ees in but also that there is an antepenultimate 
tar beneath the skin differing from the migra tin g 
maggot in the total absence of spines on the body 
segments 

Paris 

Academy of Sciences November 19 — M Albin 
Bailer In the chair — G Bigourdan A project for a 
French national biography -M Le cornu Elastic 
couplings A mathematical discussion of the effect 
of tux elastic coupling between a dynamo and its 
rpotOr on the steadiness of rotation It is shown to 
be impossible to decide in a general manner whether 
fee elasticity of the coupling u or is not favourable 
the regularity of the motion of the dynamo — 
Charles Mourau Charles Dufrause and Philippe 
Laadneu Remarks on the principle of a general 
method loir determining the neat capacity of solids 
and bquid* and its application to the determination 
of the water value of calorimetric bombs The 
Mgfe&ple the method suggested by the authors 
Bra previous communication (CompU* mtdut jge 
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port of copper in the gaseous state and copper 
carbonyl M Gelinsky has explained a curious 
example of pseudomorphism Dy assuming the 
volatility of copper oxide This would not appear 
to be the true explanation of the phenomenon 
Copper oxide heated in a stream of either oxygen 
hydrogen or carbon dioxide gives no appreciable 
transport of the metal even after several hours 
But with carbon monoxide there is produced a 
copper ring apparently due to the formation of a 
volatile copper carbonyl readily dissociated on 
heating The bearing of this observation on the 
determination of traces of copper in organic substances 
19 indicated with a brass burner and the material 
exposed to the gases from the flame copper may be 
transferred from the burner to the ash On the 
other hand carbon monoxide formed during the 
combustion of the organic substance miy carry 
away traces f copper — Paul Vutllsmln New proof 
of the dystrophic origin of scyphia — S Winogradsky 
The direct method in the microbiological study of 
the soil The results of thirty years work on the 
microbiolcgy of the soil axe in the authors view 
unsatisfactory Ihe conditions of culture m the 
1 ictenological laboratory are too far removed from 
the conditions act 1 illy existing in the soil and tend 
to form new races of organ sn s distinct from the 
types m the soil from which they were originally 
obtained A scheme of culture is pr posed more 
closely approximating to natural soil conditions — 
E Batide A mode of compensation for shrinking 
in con rete irclies — M Mesnager Remarks on 
the preceding communication — F Hugucnard A 
Magnan and A Planlol Research on the surplus 
of power of birds in flight — M Delanghe General 
metl od 1 r determining graphically the elements of 
flight of an aeroplane — Bernard Lyot Study of 
tie planetary surfaces by polarisation By the use 
of a more sensitive polarising apparatus than that 
1 ltlierto employed the proj ortions of polarised 
light from the planets has been studied Details of 
70 observations on the planet Venus are given — 
J Guillaume Observations of the sun made at the 
Observatory of Lyons during the second quarter 
of 1923 Observations were possible on 86 days 
during the quarter the results are summarised m 
three tibles showing the number of spots their 
distribution m latitude and the distribution of the 
faculae in latitude — J de Schokalsky The length 
of the rivers of Asiatic Russia and on the system of 


measuring rivers on maps w general — Maurice Curie 
Spark spectra in non metals in the liquid stale 
Studies of spark spectra between platinum points 


m bromine liquid oxygen fused sulphur liquid 
nitrogen and fused phosphorus In all cases a 
•continuous spectrum was obtained The absorption 
bands of oxygen were clearly shown — E Bryliruki 
Michelson s experiment and the contraction of 
Lorontz — I Am and Fngtoe Bloch New extension 
of the spark spectra of tin and zinc in the Schumann 
region Tables of w<»ve lengths of lines and m 
tensities are given for tm from X >1699 to 1303 for 
zinc from X >>1336 to 1310 — R de MaUemaan The 
electric double refraction of camphor and carvone 
— Edmond Bauer The change of wave length ac 

companying the diffusion of X rays — Jean Falleu 
A very simple method permitting the determination 
experimentally of the dispersion reactance of tnphaac 
alternators — Adnen Karl and S Lombard Th« 
estimation of radium m the natural titano mobatee 
The method is based on the removal of silica with 
hydrofluoric acid fusion with potassium bisulphate 
addition of sulphates of sodium and lithium to loww 
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the melting point re fusion and removal of the emana- 
tion in a current of air — Victor Hsnn The structure 
of molecules and the absorption spectra of substances 
m the state of vapour — M Charastelon The 
diffusion of sulphur vapour in air at the ordinary 
temperature Particles of solid sulphur emit vapour 
at ordinary temperatures and these diffuse only a 
short distance from the sulphur particle The 
vapour was rendered evident by the stain on silver — 
D Gelinsky The metallis ition of organisms In an 
attempt to determine the nitrogen in whole insects 
by the Dumas method m which the insect was covered 
with copper oxide combustion was incomplete 
The whole surface was found to be covered with 
metallic copper the effect being as though copper 
had been deposited electrolytically — J Froidevoux 
The estimation of ammomacal nitrogen in certain 
nitrogenous materials and particularly m proteids 
and their products of hydrolysis — C Gaudefroy 
The dispersion of double refraction in crystals — 
M Charcot and Louis Dangesrd Researches in 
submarine geology in the Mediterranean Cruise of 
the Pourquot-Pas 1923 — E Roth* The principle 
of a method of exact determination of the pro 
pagation of seismic wives — Marcel Bsudouin The 
markings on the prehistoric clay statues from the 
cave of Montespan, near Saint Martory (Haute 
Garonne) are pittmgs representing Ursa major — 
P Nobicourt The production of antibodies by the 
tubercles of Oplirydeae — Jean Charpentier Applica 
tion of the biochemical method of cliaracterisation 
of galactose to the study of tho composition of the 
pectins The products of hydrolysis of four pectins 
from different plants were submitted to the bio 
chemical method described in previous commumca 
turns in each case the crystallised p ethylgalactoside 
was obtained proving the presence of galactose — 
J Beaurene ihc circumstances which may modify 
the effect of the critical period on the yield of 
wheat — L and G Nicolas New observations on 
the influence of hexamethylenetetramine and of 
formaldehyde on the bean - H Ricfime The 
intervention of gravity in phototropism — F Rou- 
baud The physiological condition of zootropism m 
mosquitoes The views of J Legendre (Nature 
November 17 p 747) as to certain mosquitoes 
attacking animals m preference to man require 
modification captivity hunger or deprivation of 
water may cause an immediate change m the habits 
of the insect — H Barthilimy Physiological and 
experimental polysperma in the utenne eggs of 
Rana fusca — J Athanasiu Ihc supposed existence 
of a stimulating wave which is propagated in the 
myocardium — M Nicati Orientation and visual 
sense of duration — Jacques Benoit The expen 
mental transformation of sex by early ovariotomy in 
the domestic fowl — J Chevalier and E Dantony 
The toxic action of the insecticide principle of 
pyrctlirum flowers 
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Results obtained — J Walton Ihe Strutters and Investigation of 
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Day Kinematogrsphy and Ita Antecedents 
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of Phosphorus and the Formation of Oxona —Prof T M Lowry The 
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reply to Baker, Ingold and Thorpe — F Challenger and F Pritchard 
The Action of InorgMlc Haloid* on Organo Metallic Compounds — 
J F Wilkinson and F Challenger Organo Derivatives of Bismuth. 
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Science in Civilisation 

A STIRRING appeal on behalf of International 
Thought ’is put forward by Mr John Galsworthy 
m a pamphlet just published with that title (Cambridge 
W Heffer and Sons, I td Price 6d net) , and in it 
representatives of science finance, and the Press are 
urged to combine to save the civilised world from self- 
destruction The most potent director of this tn- 
umvirate is held to be science, which has placed m the 
hands of mankind powers with which it is not fit to 
be entrusted, as the ethical or moral sense has not kept 
pace with this development of knowledge We have 
made by our science, ’ says Mr Galsworthy, ‘ a monster 
that will devour us vet, unless by exchanging inter- 
national thought we can create a general opinion 
against the new powers of destruction so strong and so 
unanimous that no nation will care to face the force 
which underlies it ’ 

Mr Galsworthy is not alone in associating science 
chiefly with agennes of death and destruction, and m 
pleading for a curb to be placed upon its powers It 
is indeed common to regard science as a disturbing 
influence in human affairs, and to sigh for the simple 
life away from the restless spirit of inquiry into all 
things visible and invisible in the universe It is, how- 
ever as futile to rail against the progress of science, or 
to attempt to prevent it, as to use Mrs Partington’s 
mop to keep back the nsmg flood of the Atlantic 
Knowledge will grow from more to more whatever the 
attitude of the public may be towards it During the 
last fifty years there have been more scientific dis 
covencs and applications than in the whole previous 
history of the human race and we mav be on the 
threshold of developments by which forces will be un- 
loosed, and powers acquired, beyond what have 
hitherto been known to man Whether these shall be 
used to promote social wellbeing and international 
amity is not a question for science, but for the public 
and its leaders While nations look to war as the ulti- 
mate means of deciding disputes, they will seek to 
possess themselves of the most powerful means of im- 
posing their wills upon others As Prof Soddy recently 
remarked, should it be possible ever to release the great 
store of energy m the atom, the first use that would be 
made of it would be to construct a new bomb. 

It is only by such an international understanding as 
is suggested by Mr Galsworthy that this misuse of 
scientific discovery can be avoided, yet, in spite of the 
existence of the League of Nations, the signs of the 
times are not very favourable towards the unity of 
mankind Science itself is international, and the results 
of research are free to all for any purpose In the 
hundreds of scientific papers published weekly m the 
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world there is scarcely one deliberately concerned I manufactured exclusively by electrolysis of * tgffit 


with providing any fighting service with more effective 
means of destruction and not one scientific worker in a 
hundred sets himself intentionally to make such a dis 
covery or invention It is just as impracticable how 
ever to prevent the wrong use of scientific powers by 
individuals as it is to prevent literary people from the 
misuse of their genius for purposes of gain The facts 
of science are as free as the words of our language and 
m both cases they may be used for the uplifting of 
mankind or for its degradation 

The truth is as Mr Baldwin remarked in his speech 
at the Guildhall on November 10 the present troubles 
in the world are largely owing to the fact that while 
men have learned to control forces of Nature they have 
not learned t > acquire control of themselves He urged 
that more pains should be taken to apply the methods 
of science to human problems and by that he obviously 
meant not the development of poison gases and high 
explosives but the principle of facing facts honestly 
and fearlessly and basing just conclusions Upon them 
The methods of science should be the methods applied to 
social problems if sound principles of progress are to be 
determined The Labour Party s recent manifesto says 
nothing of what science has done or may do to improve 
the world m this way but asks Can the method of 
science be applied to nothing save the organisation of 
men for war and their equipment with instruments of 
destruction ? We have here a paraphrase of Ruskin a 
assertion that The advance of science cannot be 
otherwise recorded than by the invention of uistni 
ments to kill and put down noble life —a view in 
which distorted vision is combined with the sin of 
ingratitude 

Modern civilisation is built upon science and almost 
all industml developments had their origin m pnn 
aples or substances discussed m scientific laboratories 
by investigators working purely for the advancement 
of natural knowledge The principle that a moving 
magnet can create a current of electricity in a coil of 
wire near it discovered by Taraday nearly a century 
ago led to the construction of the dynamo and was 
the seed from which the great industry of electrical 
engineering has grown It is estimated that this m 
dustry now represents a capital of more than one 
thousand million pounds and it could not have existed 
without the discovery by haraday of the fundamental 
principle of all electro magnetic machinery All the 
pure copper required for this machinery and electrical 
purposes generally is produced by electrolysis, and 
here again the principles used were discovered during 
scientific investigations by Davy and Faraday Alu 
minnipP-that most useful metal which is destined to 
compete with iron and steel in its importance— is now 
NO 2835, VOL. 1 1 2 ] 


min eral containing it 

The electric furnace was first used by the Frenct 
chemist, Mousan, m scientific research and now it u 
employed for the production of hundreds of thousands 
of tons of steel annually Calcium carbide used so 
extensively in the production of acetylene gas lor 
house lighting and motor lamps, and for oxy acetylene 
welding is entirely manufactured by heating lime and 
coke together in an electric furnace The discovery 
of X rays was an incidental result of researches 
into the nature of electricity and the existence of 
electric waves, which led to wireless telegraphy and 
telephony was first proved m a laboratory Long 
before the thermionic valve had made the wonderful 
achievement of broadcasting possible, the effect upon 
which it is based was the subject of scientific investiga 
tion, and studies of the emission of electrons disclosed 
the principle upon which it depends 

Nearly a century and a half ago it was shown by 
Pnestlev and Cavendish that when electnr sparks are 
passed through air some of the nitrogen and oxygen 
combme to form oxides from which mtnc icid or 
nitrates may he afterwards obtained This is the pnn 
ciple of the process by which hundreds of thousands of 
tons of nitrates are now produced annually m Norway 
for use as agricultural fertilisers in the place of salt 
petre from Chile The process needs however a 
supply of cheap electric power to make it commercially 
profitable 

When Germany was cut off from natural supplies of 
nitrates during the War she had to obtain what she 
wanted from the nitrogen in the air and was so successful 
that more than a million tons were produced in 1918 
The method used was based upon the principle of cata 
lysis whereby chemical combination is promoted by 
the presence of small quantities of particular elements, 
which thus act as matrimonial agents Nitrogen and 
hydrogen were passed under pressure over finely 
divided iron and a certain amount of the two gases 
combines under these conditions to form ammonia, 
which by being passed with oxygen through tubes 
containing another catalytic agent may be converted 
into mtnc acid The hydrogen required for com 
bmation with atmospheric nitrogen is obtained by 
electrolysis of water or from water gas and steam by 
a process depending upon catalysis The nitrogen is 
obtained by distilling liquid air Nitrogen is more 
volatile than oxygen so it distils off first and the two 
gases may thus be separated 
The methods used m the manufacture of liquid air 
and other gases, and in modem refrigerating machines 
generally, are based upon scientific experiments by 
Joule and Kelvin on the phenomena attending the free 
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jxpgrtsion of gases They found that when air issues 
from a small onfice a fall of temperature is experienced 
amounting to half a degree Fahrenheit for each atmo 
sphere of difference of pressure between the two sides 
of the orifice The great refrigerating industry thus 
had its origin in the discovery of a purely scientific 
principle 

It is the same with substances as with principles 
and processes — they are first found as the result of 
scientific research and are afterwards used often after 
a long interval The metal tungsten used for the fila 
ments of electric bulb lamps and thermionic valves was 
scarcely known outside scientific laboratories a few 
years ago It was discovered about 1785 but its uses 
were not understood until nearly a century later It is 
an essential constituent of high speed tool steels which 
require to be not only extremely hard but also to main 
tain their hardness at high temperatures even at an 
incipient red 1 eat Tungsten steel is also used for the 
permanent magnets of telephones and tl e magnetos of 
every motor car and aeroplane Manganese was in 
existence long before it was n ade an ingredient f the 
famous ITadfield steels used for the 1 elmets of British 
forces dura g the War armour plates tramway points 
and many other purposes Chromium is used in the 
making of stainless steel titanium molybden 1m 
mckel vanadium and other elements are similarly 
employed to give special propertes to steels yet all 
these elements were discovered by scientific invest! 
gators without a thoight of their practical value 
Thorium and cenum used in the manufacture of in 
candescent gas mantles of which about four hundred 
millions are made annually were products of the chemi 
cal laboratory many years before they gave rise to a 
large industry and even the air burner itself used for 
such mantles and in all gas fires was first devised and 
used by Bunsen for laboratory purposes 

Every scientific discovery however remote it may 
seem at the moment from the ordinary practi al needs 
of hfe may be the seed from which will grow a mighty 
tree Under which man will build his industrial tent 
When argon was isolated from the air m 1891; no one 
regarded the discovery as of anv practical importance 
yet the gas is now used in half watt and other gas filled 
electric lamps as the most suitable for the purpose 
Neon, isolated from the atmosphere a little later is 
widely used for the brilliant pmk glow lamps of Ulu 
mutated advertisements particularly in Pans where 
it is a by product of the manufacture of liquid air 
Probably the most remarkable example of this kmd is 
afforded by the gas helium which was detected in 
the sun by Lockyfer and Janssen m 1868 twenty six 
yean later was extracted from cleveite by Ramsay 
and a now produced to the extent of thousands of 
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cubic feet daily from natural gas wells m the United 
States for the inflation of dirigibles and other air-ehip* 
As it is non inflammable and non explosive it has 
deeded advantages over hydrogen for this purpose and 
is only slightly heavier 

Before things c£n be used m any way they must be 
discovered and it is the particular function of science 
t reveal them It is the busmess of the scientific 
investigator to discover of the engineer or inventor to 
recognise and apply the results achieved of the artisan 
to employ his skill m making them commercially profit 
able and of the community to see that they are used to 
promote social welfare If the world has not been 
made any happier by what science has given to it the 
fault is with the human race itself and not with science 
Happiness is a relative term and no two individuals 
lave the same cup with which to measure it The 
beast in the field or the pig m its sty may be con 
sidered by some people as emblems of content and if 
these be the standards to use then modem man may 
envy the cave dweller of prehistoric times We cannot, 
however avoid progress and whether this is accom 
panied by increased happiness or not depends upon 
ourselves We live m a beautiful world yet how few 
there are who find delight in it or raise their eyes to 
the starry heavens above them The gifts of God are 
for those to enjoy who will and the gifts of science may 
likewise contribute to tl e uplifting of the human race 
if they are rightly regarded or its degradation if they 
are not The attitude of civilised man towards new 
scientific knowledge at this epoch of the world s history 
is that of a child playing with fare It is necessary now 
more than ever to teach him the strength as well as the 
dinger of the element in his hands and to cultivate the 
desire to make the noblest u t ot all things which a/c 
granted to him through the achievements of workers 
for the advancement of natural knowledge When 
this spirit prevails the human race will prove itself 
worthy of the opportunities which science gives for 
social and spiritual progress and man may indeed 
become but a little lower than the angels 

The Valuation of Mines 

Mineral Valuation By Prof Henry Louis Pp 
x + a8i (London C Gnffin and Co Ltd 1933) 
1 51 net 

T HF principles underlying the valuation of mines, 
whether for the purpose of sale or probate the 
raising of loans investment or taxation are not so 
fully comprehended except by few mining engineers, 
or so widely known as they should be ConsMuently 
in the matter of actual valuations judging frem those 
which have come before us these principles are 
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frequently incorrectly applied In the case of valua- 
tions for assessment of Poor Rate the abjuration of 
principle is, perhaps, most manifest 

Books on the subject of the valuation of mines and 
minerals are not numerous and some, like Hoskold s 
“ rngineers’ Valuing Assistant,’ are either out of print 
or, m some measure, incorrect We welcome, there 
fore, the appearance of Prof Louis’s admirable con 
tnbution to the subject 

The work co\crs, in seven chapters a fairly wide 
field, treating as it does, of the principles of valuation, 
ownership of mineral leases and concessions, samplmg, 
explanation of the formula: m use examples m the 
valuation of coal and metalliferous mines and valuation 
for special purposes eg rating, etc Chapter 11 
relating to “ Mineral Deposits ’ is perhaps the best in 
the book, the occurrence of minerals being a subject 
of which Prof Louis has had wide experience and on 
which he has written much Under this head he 
describes simply and with lucidity the manner of 
occurrence of minerals m beds veins, and masses 
indicating the variations in point of value to which 
they are subject 

His dissertation on the ‘ probability of error in 
the determination of the thickness of deposits for 
computation of the contents (chapter m ) is of much 
mterest , but the method usually adopted by mining 
engineers and alluded to by Prof Louis on p 50 is, 
perhaps, as satisfactory as any other method, namely, 
“after calculating average values as closely as the 
available data permit to deduct a certain per 
centage for safety ’ ’ The author is insistent, and 
rightly so, on the impossibility of assigning to any 
mineral property an absolutely definite value, but 
only a most probable value Whilst this is particu 
larly true of a mineral property, by reason of the 
variations m regularity of deposits, of selling prices, 
and the general risks attendant on mining, it is of 
course true also, to a lesser extent, of other things 
as well, eg agricultural land, owing to the risks to 
crops due to bad seasons, variation m selling prices, 
etc To meet the greater uncertainty of mines, 
valuers allow m the computation of the value of the 
annuities an unusually high rate of “ remunerative ’’ 
mterest* , 

The debateable subject of subsidence of the surface 
due to extraction of minerals (as to which a Royal 
Commission, of which Prof Louis is a member, is at 
present inquiring) is touched upon, and the author 
nghtly says (p 69), “ It will be seen that we are still 
very far from having arrived at anything like an 
accurate estimate of the requirements m any given 
case, and' it will always be well to be guided by local 
experience obtainable from previous workings when- 
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ever such is available ” But the author nught, with 
advantage, have mentioned Fayol’s theory of the dome 
which reconciles so many of the seemingly contra- 
dictory results of different observers regarding sub- 
sidence, this theory being to the effect that m stratified 
deposits the zone of subsidence is limited by a Sort 
of dome, which has for its base the area of the excava- 
tion , the extent of the movement diminishing the 
further one goes away from the centre of that area 

The question of depreciation of plant enters into 
mine valuations, it may, indeed, be an important 
item an immense sum is often expended on the plant, 
for example, of a deep modern colliery In making the 
allowance for depreciation, Prof Louis criticises what 
he terms the income tax method , “ it is charged 
each year upon the value of the plant less the amount 
of depreciation written off the previous year ” He 
says, seeing that the plant can never come down to 
zero, and that, under the method he criticises, the 
amount written off for depreciation is a maximum 
when the machinery is new and becomes very small 
as the machinery gets older, the method is wrong 
The value of the plant at the termination of the lease 
—if the property 13 leased- of t ourse depends, amongst 
other things, on whether the minerals in the leasehold 
are exhausted or not, and on the site of the mme , 
and, on the second point, at a well-managed mme 
renewals of machinery and plant are earned out to a 
considerable extent dunng a long termed lease, which 
to some extent militates against Prof Louis’s cnticism, 
though not entirely 

Chapter v treats of " 1 ormulas and Calculations ” 
Why, by the way does Prof Louis prefer this plural 
to the one in common use — formula,” and, whilst 
on the subject of grammar, why does he prefer “ under 
these circumstances ” to “ in these circumstances ” ? 
I he formula are mainly those familiar to students of 
Hoskold ’s ‘ Engineers’ Valuing Assistant ” and King’s 
“ Theory of Finance,” the latter being the best work, 
known to the present reviewer, on the doctrine of 
mterest and annuities certain The exigencies of space 
forbid a detailed review of this section of the book, 
but it may be noted that the author directs attention 
to the necessity of making the proper and necessary 
deduction for income tax in the calculation for the 
recovery of capital Likewise, “if the capital be 
invested m the purchase of mineral rights it be- 
comes further liable to mineral rights duty m accord- 
ance with the Finance (1909-1910) Act,” namely, 
is m the pound It is not generally realised what a 
difference there is between the gross and net income 
derivable from the ownership of mineral lands , mineral 
nghts duty bemg chargeable after the deduction of 
income tax 



NATURE 


Dj&BMBBR 22 , 1933] 


893 


On the vexed question of the proper formula to 
apply for the determination of the present value of a 
deferred annuity in which two rates of interest are 
involved Prof Louis recommends (p 101 ) that which 
was, we believe first put forward by Mr George King 
and is accepted by the Inland Revenue m valuations 
for the purposes of probate The simplest form m 
which this can be stated is that given by the reviewer 
m a work of which he is joint author namely where 
YP —years purchase 

a — the amount to which 1 / pier annum ac 
cumulates in e years at r per cent 
A— the amount to which if per annum ic 
cumulates in t years at r per cent 
r-the accumulative low rate of interest 
R-the remunerative high rate of interest 
d =the penod of deference 
e-the penod of enjoyment 
/-the total penod— d 4- < 



illusion lias been mide at the commencement of 
this review to want of adherence to fundamental 
principles in valuation ol mines for purpose of assess 
ment of rates the basis of which is by law the annual 
value There arc no less than sixteen different methods 
of assessment in use in h ngl ind and Wales but there 
can be no doubt that the fairest is th it advocated by Sir 
L Boyle namely to value the surface works and plant 
as the non directly productive works of a railw ly are 
valued and the nunc on the gross receipts upon coal 
raised excluding colliery consumption and deducting 
therefrom the expenses incurred in getting and raising 
the coal ie 1 1 take as the value the net income 
derivable from the coal 

All who seek enlightenment on this and other 
branches of the subject of valuation of minerals can 
not do better than study Prof 1 ouis s admirable and 
comprehensive work Richard Rldmayne, 

Dutch Potters and their Work 

Old Dutch Pottery and Tiles By Lbsabeth Neurdcn 
burg 1 ranslated with \nnotations by Bernard 
Rackham Pp xv + 155 + 59 plates (London 
Benn Bros Ltd 1923 ) 84 s net 

I T is a pleasure to welcome this competent scholarly, 
and interesting account of tint renowned pottery 
work of the Dutch craftsmen and artists which exer 
cued such a profound and quickening influence on the 
potter s art as it was practised in all the countries of 
northern and central Europe especially during the 
course of the eighteenth century We already possess 
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in English quite a number of small handbooks which 
treat of this important subject but here at last, a 
volume is presented which may be acclaimed as 
worthy and complete in its text and u also so hand 
somely illustrated as to satisfy every requirement of 
the collector 

One praiseworthy feature which immediately arrests 
attention is the frank simplicity with which the many 
troublesome questions concerning the date or even the 
penod of the vanous types of pottery and tile work 
manufactured in the different towns and provinces of 
lloll ind ire discussed and their origins elucidated 
lht fa tones at Delft most famous of Dutch pottery 
towns are desenbed at length and we have interesting 
personal accounts of their propnetors and the principal 
painters in their emplov though we are still fortun 
ately in the time when the propnetor of a pottery was 
his iwn principal irtist or master craftsman The 
factories at Rotterd im Haarlem The Hague and those 
in the pnvmce f 1 nesland are not overlooked though, 
as is onls to be expected they do not receive the same 
detailed noti t f< r their pottery was not of the same 
rnipt rt mee eitl r m quantity or in technical excellence 

l he des nptnc account of the native peasant 
potitry and tilts, enriched with decorations m shp 
or with m re ambitious designs in sgriffiato strikes 
one is somewhit meagre and umllummiting This is 
a matter for regret when we remember the extensive 
ind splendidly dec irative use which was made of these 
simpk methods by our English potters ot the seven 
teenth and eighteenth centuries 

Of thi famous tin enamelled wares with their 
brilliant and effective painted decoration in blue or in 
p ly chrome the book gives an excellent and convmc 
ing account We arc shown by a documented narra 
tivc how the processes were first introduced into 
Hi Hand ind how the mingled stream of Italian and 
Spanish influence fertilised the native art of the Dutch 
potters either is a result of the incursions f Italian 
and Spanish pot painters or from the return of Dutch 
potters who hid travelled at road for the mcrease of 
knowledge i hus an account is giv cn of one Hendnk 
Vroom who tra' elled to the south of Lurope to become 
qu ihficd as a painter m oils but repeatedly earned his 
living while pursuing his studies by serving as a painter 
of pottery working in Seville for an Italian potter and 
later on at a majolica factory in Venice By such 
interchanges the art and craftsmanship were both im 
proved for the Dutchman sharpened himself on the 
more fiery metal of the South so that when he turned 
in earnest to the reproduction of Oriental designs, 
borrowed from the fashionable porcelain of the Far 
East, he was so well equipped that he was able to take 
full advantage of the lessons taught by the greatest of 
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all decorative artists How fully the lesson was leamt 
has l>een demonstrated agun and again as when on 
close examination among a set of Chinese vases used 
for the idomment of 1 mantel shelf one will he found 
to he a Dtlft w ire i opy of a broken original 

The most famous of the Dutch potters and potter) 
punters such is Dc Keizer Pijnackcr and Frijtom of 
the seventeenth ccntur) and \ in Lenhoorn ind Fictoor 
who were it work earl) in the eighteenth century as 
well is the liter punters like Ilopptsteyn and \dncn 
Pijnacker arc full) dealt with and the Chirac ttnstic 
details of handling or treatment hy which their work 
ma) lie distinguished are clearly explained Valuable 
and interesting as the work is it is more than a little 
disconcerting to find the author indulging m such an 
unwarrantable statement is is contained in the last 
pirigriph whtre she states thit when the Stafford 
shire c irthenw art of Wedgwood ind his competrs dis 
placed the tm enamelled w ms b\ their fine and 
immintlv seiuceible qualities Ihe w irts which had 
been the pride of Roll ind possessing in their soft 
pleisint enimel ind cheerful hirmcmous colouring a 
charm unijuillid even l\ Chinese porcelain went 
under before the output of an industry to which Dutch 
craftsmen hid given its start One is inclined to rub 
ont s eyes and wondtr if the words flow from some 
ultr 1 p itriotic writer wlu not cc ntent with the assured 
pcsiti n ilwiys u corded to the wires of her native 
country must needs exilt them ilxve their proper 
plan by challenging the finest pottery known imong 
men Wiiiiam Hi k ion 

A Lover of Mountains 

B elot the Snw [me 15 \ Dcuglis W ireshfield 
l’p v in + *70 (London ( onstal lc and C o Ltd 
1 jay ) 18$ net 

M R I R 1 Silt in D has been as he tells us as 
much a traveller is 1 climber and he offers 
these sele tnns from old records of travel in the 
hope that they miv convcv to 1 few kindred spirits 
suggestions rf iltemitive plivgrounds near and fir 
off accessible at times when the High \lps are practi 
rally closed Hut neither the title of the book nor 
the innuendo of these sentences must be t iken literally 
Ihey do no justice to the scope of Mr Freshfields 
journeys to the amount of truce xploration involved or 
the depth of tht author s knowledge of mountains and 
mountain ranges or lus great love for mountain travel 
After all thty hdf reveal and half conical the soul 
within Perhaps the title was 1 mere chance re 
percussion from that of Mr Clinton Dent s Above the 
Snow Line It serves at least to prove that to the 
true mountaineer ill things fall to be considered m 
relation to the snow line fhe lower slopes have no 
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absolute value save as they lead to the higher, or, if 
they have the misfortune to be so situated geographic 
ally as to have no higher slopes they are to be con 
sidered as opening a prospect of the great hills, or, if 
tv en this be denied as illustrating them m reminiscence 

There is indeed more m it than that Mr Freshfield 
is m gram 1 traveller and though we can scarcely 
conceive of him as travelling without a mountain as 
1 goal or is a background his interest m mountains 
does not consist solclv m getting up and down them 
He liis it is true been engaged in doing so for a 
period that includes almost the whole of the history of 
modem mountaineering Mr Alfred Wills ascended 
the Wctterhom m 18154 Mr Freshfield published 

I hone n to Trent in 1865 A great many things 
have happened smee then 1 rent has changed both its 
nationalitv and its name and a whole sy stem of Alpine 
theory and technique his been evolved But during 
all that time Mr Ircslificld has continued to find 
pleasure on one sidt of the snow line or another and 
to dt light the sc who take the same pleasure by telling 
them on occasions ill too rare what he found there 
and why hi liked it How minv summits must his 
foot hav 1 trodden ? Ho w m my mountain v alley s must 
he have known p 

Conturbabunus ilia ne sciamus 
Aut nc (Jills malus invidcri possit 
Cum tantum su it isse 

Mr lrtshficld brings to his task of communicating 
his pleasure to others qualities more valuable than 
mere expiricnrc He has an ironic wit wide reading 
ind a retentive memiry and he has always written 
is a scholar and 1 man of taste I lie hardships and 
discimfirts of mountaineering arc easier to bear when 
encounterc d with 1 c ertain rough jo ulantv But that 
whuh c he 1 rs on the hillside is often intensely depressing 
m the study and the stock Alpine joke preserved like 
1 fly in imber in the pagts of the \lpmc periodicals, 
has 1 shrunken ind almost repulsive apjiearance 
Mr Freshfield does not disd un to jest But he is too 
witty to be facetious 

Mr Freshfield will alwavs be associated in particular, 
with those Italiin Alps which he made his own m 
the years before 1875 and to which he allured his 
countrymen by the volume published in that year 
Tint charming book must have sent so many people 
to the district of which it treats that it is difficult to 
think of Mr 1 reshlield without Val Maggia or of Val 
Maggia without Mr Ireshfield I his book cannot 
hope to make so wide an appeal It does not happen 
to every lover of the mountains to have the time to 
visit Japan or the Mountains of the Moon or the Kabyle 
Highlands Not all of us even if we had time, 
have the cajxicity for enduring heat which enables 



December 22 , 1923] 


NATURE 


895 


Mr Freshfield to take a midsummer holiday in Corsica 
Still here is a fine feast for all who like to commune 
m spint with a fellow lover of the hills The papers 
entitled Behind the Bernina (Val Malrnco Val 
MasuiOj and Val Codera) tnd The Bcrgamasque 
Alps are a sequel to Ihe Italian Alps and m 
revisiting these enchanted glens the author recaptures 
and reproduces the charm of th it large utterance of 
the earlier gods The Mantimcs and the Gran S isso 
are exactly the setting for him ind wherever Mr 
Ireshficld goes he takes with him the classic writers 
who have fed his imagination and formed his style 
It gives 1 certain pleasure to rateh him out in a mis 
quotation and that from Milton a common mis 
quotation from whom dogs Mr hrcshfields nunc 
It will be found on page 46 

Expositions of Atomic Physics 

(1) Recent Developments tn Atom c Them By Prof 
Leo Grietr 1 ranslitcd bv Dr Guv Birr Pp 
xi + 174 (Iondon Methuen ind Co ltd 19’j) 
9 s net 

(a) The \nt Physic Lecture Jer J a\ nun and Others 
Bv Prof Vrthur Haas \11lhonscd lrinslition by 
Dr Robert W T iwson Pp xn-165 (London 
Methuen ind Co Ltd 1923) fv net 

(3) The 1 B ( if Homs By Bertrind Russell Pp 
17^ (Iond n Keg in Paul and (1 ltd New 
York F P Dutton tnd to 192O 4 (d net 

(4) Me dent llectneal l been By Dr Norman Robert 

Campbell Supplement 117 Chapters Chapter 17 
lhe Structure of the \tom (( ini bridge Physical 
Series) Pp x + 161 (Cambridge \t the Uni 
versitv Press 1923) 101 net 

T UT thiory of itomic structure his during the 
p 1st lew stars riuhcd 1 stige of sufficient 
success and stability for it to I e possible to dts< nbe 
many of its features in a simple manner There is a 
general agreement is to tlu validity ot cert am funda 
mental ecne options sue h us the nut leir structure the 
interpretation of isotopes and the gencr il functions of 
the outer electrons while to turn to more delicate 
points the quantum theory and the wave theory of 
radiation like an ill assorted couple of individually 
worthy people, have learnt to five together in peace by 
a tacit agreement not to uisist too much on each other s 
faults, so that it is possible for their fnends to ignore 
their essential incompatibility In short, the times 
seem propitious for popular summaries of recent 
advances m molecular physics, and a large number ot 
such books appealing to various circles of readers, have 
recently appeared, some of which are now before us 
(1) England is traditionally sue cessful in the writing 
of simple scientific expositions for general reading so 
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that it is the more astonishing that two of these books 
should be translations from the German and that these 
two should be but representatives of a large number 
of such translations not of works like Sommerfeld s 
celebrated treatise distinguished by great learning and 
great industry but of ordinary lectures and essays 
peculiar for neither novelty of matter nor elegance of 
exposition It is difficult for example to find any 
compelhng reason for the appearance of Prof Graetz s 
book in English dress I his summary of recent atomic 
theorv w 1 written while the War was still in progress 
(in fact part of it is based on lectures delivered m 
territory occupied by the Germans) ind while it has 
been revised by the insertion of new matter lm 
perfectly mcorjjor ittd with the old the last revision 
w as ne irly two years ago In c onsequence, the book 
is seriously behind the timts To take one example 
onlv it is stated in what purports to be an exposition 
of Bohi s views that the tk trons are arranged m 
conuntn rings each ring containing a number of 
electrons the nodel for neutral helium in particular 
btmg hgurel with two elct trons at opposite ends of the 
diameter 

\pirt from being out of date the book is vitiated 
bv 1 deplorable looseness of expression which is very 
lnhle to mislead the general rc ultr for whom it is in 
tended W c aTt told that radium eman ition loses its 
activitv unlike radium thorium etc which keep 
their it tivity for ever that for riflet tion to take place 
X ms must fill on the crvstal at prirti illy grazing 
ini idem e that the nuclear charge determines the 
ordinilm mhcrin the periodic ystem and therefore 
determines ilso its atomic weight The account of 
positive r avs is had In she rt the author docs not seem 
to be sufficiently familiar with his material Altogether, 
the book is superfluous and it is 1 pity th it such praise 
worthy production in the mittcr of piper and print as 
it enjoys should n jt lie devoted to 1 1 letter object 
(2) The lrck of Prof Haas s is 1 better perform- 
ance but is scarcely what it is lir plied to he a book 
for laymen In a hundred and fiftv small pages the 
author runs quickly through the electromagnetic theory, 
the kinetic theorv of gasts the electron theory the 
quantum theory recent work on the structure of the 
atom und the theory of relativity It is scarcely 
necessiry m the face of this progr imme to labour the 
fact that the treatment is far too 1 uonie to be of use to 
any one with but little foreknowledge of the subjects 
handled lhe language is simple enough hut such 
features of modem physics as the conception of a black 
body the gyromagnetic effect, the quantum of action 
and so on cannot be dearly explained in single para 
graphs by the mere device of omitting mathematical 
symbols 
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I he book gives a good summary of those branches 
of knowledge which it handles a summary which con 
be read with profit by young students who want to get 
a general view of what they are leammg it is more 
like an index than an exposition Many will differ 
from the translator who has otherwise performed his 
task well over his decision to express the extreme 
numbers usually wnttcn m index notation in words, 
such as 1 quadnllionth part of xj grams or 800 
billion per seund It is true that he gives a table 
of this notation m his introduction but the scheme 
is of doubtful advantage 

(3) Now Mr Btrtrmd Russell his succeeded in 
writing a book 1 n the atom which is really accessible to 
the general reader He uses 1 simple and lively style 
which does not disdain to find m the flea which crawls 
for a while and then hops an image of the motion of 
the electron in the Bohr atom Ills book is very read 
able and gives what is in the mam a verv good account 
of the fundamental fe itures of modem atomic theory 
Unfortunately Mr Bussells unfimilianty with the 
practical side of physics has led him into some extra 
ordinary statements such as that a spec trum which is 

a continuous band of colours like a rainbow, is 
called a band spectrum or that fluorescence is the 
subsequent emission of light of exactly the same 
frequency is that which has been absorbed or that, 

broadly speaking there ire three lines the K L and 
M lines which make up the X ray spectra The 
mthor makes in attempt whi h seems a little too 
unbitious to expound HamilUniui mechanics without 
symbols He his obvioush wnttin munly under the 
influen c of S mmerftld s lx ok to 1 m c rendered some 
of the mam lines of tho ight m that book comprehensible 
to a wide cirilc of readers is no me in feat 

(4) Dr Norman ( impbcll appeals to 1 different circle 
that of students who arc specialists in physics He 
continues the task of bnngin e parts of his Modem 
Electoral Theory up to date by means of monographs 
whi h he ills hapters The book before us shows some 
of the valuable qualities wl ich physicists have learnt 
to issociatc with its prolific author whose impulsive 
claim and viv icious enthusiasm m the c iusc of progress 
find frequent expression m such a passage as 

If we are hidebound by tradition let us by all means 
stick to Vmpcrean and Maxwelliin theory reject as a 
pemiuou heresy unsanctioned hy the Fathers of the 
Chur h all midem theory of spectra let us retire as 
hermits to the desert of ignorance and refuse to have 
any dealings with the wicked bustling world of modem 
science If on the othc r hand we believe that progress 
m science is not impossil le and that the age of discovery 
did not end abruptly m 1870 let us be confident in our 
beliefs and attribute to genius m our own time an 
authority no less and no greater than that of our 
intellectual forbears 
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It is regrettable that this spontaneity of utterance 
seems to be allied to a breathless haste which has led 
to the omission of all mention of important pieces of 
work and a certain carelessness which impairs much 
that has been written It is no doubt outside the 
design of the hook to devote attention to the methods 
of experiment hy which the knowledge has been won, 
but even so it seems questionable to say of the positive 
rays that they are never homogeneous in velocity 
and so to ignore all Dempster s work It is scarcely 
fair to \ston to say that he merely re designed 
lhomson s appiratus It is strange to refer m detail 
to the di crcpancy between the Bohr and the Weiss 
magne ton ind to say nothing of Pauli s theory or of 
the work of Gerlach and Stem Nobody 1$ more 
impressed with the advisability of correctness m 
dimensions than Dr (ampbell and yet he gives h a 
unit of action in ergs on page ix while according to 
his e juxtions on page 82 and elsewhere it is erg cm ' 
The notation is at vanan e with that of chapter xv and 
is not consistent in the book itself The index is futile 
Unfortunately these faults are but typical it would 
be a distasteful task hut an easy one to extend the list 
Maturer reflection would it seems certun have led Dr 
Campbell not only to introduce certain modifications in 
his exposition but also to cancel his abuse of Sir William 
Rams ly which serves no good purpose The con 
elusion is irresistible that the author could have written 
a very mu h better book if he had only been willing 
to take more trouble and more time o\ er it 
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Our Bookshelf 

Llectncal Engineering Practice a Practical Treatise jar 
Electncal ( if il and Mechanical Fngmeers with many 
Tables and Illustrations By J W Mearcs and R E 
Neale Fourth edition rewritten and enlarged In 
2 vols Vol 1 Pp x + 5 84 (London Chapman 
and Hall I td 1923 ) 25s net 
In the mw edition of Mearc s and Neale s llectncal 
Fngmecnng Practice the scope of the work has been 
widened and the mutter has been suitably rearranged 
1 he book is thoroughly up to date and reflects clearly 
the present state of the industrial knowledge of elec 
tncal engineering hi Great Bntain Ihe authors are a 
little hampered at tunes by having to keep closely to 
the specifications and nomenclature definitions of 
the Bntish Engineering Standards Association (the 
BbbA) the Wiring Rules of the Institution of 
Llectncal Lngmeers and the recommendations of the 
International Electncal Commission The B L b A 
has always many committees sitting revising specifica- 
tions for materials machines and apparatus and deal- 
ing also with nomenclature and symbols As these 
specifications are issued pcnodically it is not easy for 
authors to keep pace with them The committees are 
not necessarily bound by their previous decisions For 
example the older generation of electnoans recoin- 
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mended that ‘continuous current ard virtual 
value ” should be used instead of direct current and 
* effective value The younger generation has simply 
reversed these decisions Our sympathies are with 
the authors who strive to model their nomenclature on 
the very latest recommendations, and find later thit 
changes have been made The constant strivings 
of electrical engineers after standardisation in spccifi 
cations have done much to stabilise the industry 
The authors m many places where there is doubt give 
the variants, as for example effective virtual and root 
mean square (RMS) ground and earth and several 
other synonyms They measure Ixith magnetic in 
duction 13 and magnetic force H in the same unit 
namely the gauss which is defined to be one line of 
magnetic flux per square centimetre 
From the tiacher s point of view however this leads 
to hopeless difficulties We can recommend this boik 
to those engineers who hive a sound knowledge of 
theory and want to know the latest pr iclit il problems 
which the engineer has to s hi 
Geologic Structures By Bulcy Willis Pp xi + 293 
(New York ind London McC raw Hill Book (0 
Inc i9»3) 17 s 6 d 

This boik is essentially different fnm James Gcikie s 
Structural and I leld Geology whi h m ikes its 
appeal through its fine prese station of rocks as the> 
actually appear tn bare surf 1 os of the crust 11 two 
works may well stand side bv side Prof Bailev Willis 
concerns himself here with the meehini s of rock 
displacement and rock folding and illustrates these by 
photographs of his ser es of models made to illustrate 
the structure e f tl e Appalachiins He uses mixtures 
of wax plaster ind turpentine produ ing stnti that 
yield ver\ variously to meehinical strtss lhe defor 
ination c f ui incompetent series under load provides 
material that returns as it were into the core of a 
rising arch formtd by ompetent strxti that can lift a 
load when later illy compressed or into the core of a 
synchnc when the impetcnt senes hes beliw them 
and is bent downwards displacing matter in the 
depths (p 148) Hence we have highly crumpled senes 
between strata of more simple curvature The shear 
mg of materials in sediments as well as m schists so 
that new parting planes are set up a compamed by 
thinning and elongation of the mass s frequently 
brought before us in this stimul iting volume More 

over we never lose sight of the tndiinensional character 
of the structures desenbed There is a v iluablc chapter 
on field methods in which the author remarks (p 28) 
that the explorer should have the pluck of m 
American and the self respect of a Chinese The book 
provides geologists with very pie isant reading 

GAJC 

Differential Equitions By Prof II B Phillips 
Pp vi +78 (New York J Wiley and Suns Im 
London Chapman and Hall Ltd 1922 ) 6 s 6 d 
net 

Da Phillips s little book is not a treatise on differential 
equations m the ordinary sense He does not deal 
with any but the most elementary equations, and 
his aim is purely utilitarian namely to provide 
“ thorough drill m the solution o{ problems in which 
the student sets up and integrates bis own differential 
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equation There are a very large number of problems 
with some worked out in the text The problems are 
from all branches of applied mathematics physics 
physical chemistry etc We can certainly advise 
students of these subjects to become acquainted with 
the easier types of differential equations through 
the agency of Dr Phillips s attractive and readable 
book 

A few criticisms of detail may perhaps be allowed 
In the example on p 6 the minus sign should be used 
at once in the form dR/dt=* -kR instead of leaving 
the negative in the form of an incidental result of the 
calculation On p 25 something should be said about 
the geometrical properties of homogeneous equations 
of the first order The definition of phase angle on 
p 66 is in orrect There ore also a number of mistakes 
and misprints S B 

An Introduction to the Study of the Compounds of Carbon 
or Organtc Chemistry By Ira Remsen Revised 
ind enlarged with the collaboration of the author 
by Prof W R Omdorff (Macmillan s Manuals 
f >r Students ) Pp xn g 567 (I ondon Macmillan 
and Co Ltd 1923 ) io* net 
Remsen s text book his for many years been regarded 
as perhaps the best introduction to organic chemistry 
It is extrcmelv well written and not obscured by tedious 
details md is well within the students capacity 
lheory is kept within bounds and one feels that to 
the author at any rate organic substances are not 
chalk marks on blackboards In the new edition the 
essential character of the book is preserved but by 
omitting illustrations and directions for experiments, 
it has been fc und possible to bnn the text thoroughly 
up to date and to include some rither more advanced 
material Very little calling for criticism can be 
found but it is suggested that the theory of estenffca* 
tion on p 67 is unsound and that ethylene is not 
most conveniently prepared trim the dibromide (p 
276) Ncwthsmeth id is not even mentioned Again, 
on p 282 sime account should have been tuken of 
Chittaway s work Apart from such tnfles the book 
is clear up to date and accurate as well as readable 
Tracks of British Birds Fdited by II Mortimer 
Batten Life size Printed on cloth chart 20 in 
by 30 m (Ldinburgh and L< ndon W and A K 
Johnston ltd 1923) 4? net 
Tins forms a compani m chart to 1 racks of British 
Vmmals already noticed in these columns and follows 
the simc general linos lour categories of birds are 
represented namely swamp birds ground birds, perch 
ing birds and bi ds of the seashore each with about 
ten examples The tracks are reproduced life size and 
1 few brief explanatory notes on the general subject 
are given at the foot of the chart Organisations such 
os Boy Scouts and Girl Guides in which instruction in 
the craft of the country side occupies a good deal of 
attention will find this chart invaluable and it will be 
welcomed by teachers of Nature Study in schools as a 
most useful aid to the teaching and cultivation of 
powers of observation The use of the word mavis as 
the common name of the song thrush is we believe, 
only general north of the Tweed and we suggest the 
addition of the latter name for the benefit of those 
who are not familiar with the Scotch term 
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Letters to the Editor 

[The Editor dots not hold htmstlf responsible for 
opinions expressed by his correspondents Neither 
can he undertake to return, nor to correspond with 
the writers of i ejected manusinpts intended for 
this or any other peu't if Naturf No nottce is 
taken of anonymous communications ] 

Hy drone and Water Thunderstorm* and 
Globe Lightning 

Proi Armsirong (Naturl Dec 8 p 827) 
humorously appeals to me ind other physicists to 
rush in and lmmirso ourselves in his aqueous difh 
cultiis wlu re apparently he hesitates to tread Had 
i itzGerald been alive he might nave been a willing 
victim for he was always ready to apprehend the 
difficulties of others and often illuminated them by a 
flash of genius 

Prof Armstrong sometimes seems more at home in 
an atmosphere likely to generate heat than in the 
placid evolution of electricity or light tut in this 
instance he really does seem to w mt 1 question 
answi red th iugh he does not put it very clearlv If 
he wishes us to enter a complex mole< ul ir issembl ige 
like hydront nmi) soon get out of our depth for 
we know that he despises 11,0 anil even H/J is not 
as clearly ipprehensible is we should like in terms of 
atomic structure A molecule as l ig is a fist woul 1 
in some respects be advantageous But whit Ins 
that to do with ilectncal manifestations 5 

Tf we reply to 1 rof Armstrong s apparent question 
in terms of ehmentary electricity we shall bo told — 
no doubt with perfect truth thit chemists knew all 
that liefore Still I will run the risk of a few plati 
tudes Dr G C Simpson and 1 have both answtred 
publicly or privately about the effect of iggregnting 
small chargtd spheres into large ones or vice versi 
so to this I will only add that I im more disposed 
than is Dr Simpson to attribute a great deal of itmo 
spheric electricity to the influt m e of in outside source 
namely the sun But 1 rof Armstrong says th it his 
point is more fundamental th in that He harp upon 
the rued for electrodes and const intly uses the term 
circuit I suggtst that he rather over emphasises 
these things Electrodes arc only neiess iry if the 
separated charges are to be conveyed to 1 distance 
by conduction but they c in trivel by convection 
and electrical separation can occur by displacement 
Llcctrodcs are needed for 1 galvanometer not for a 
gold leaf electroscope 

Tramples — A crystal of tourmaline warmed or 
cooled will exhibit opposite electrifications at its two 
ends and if the crystal could be broken thev would 
be separated Pressure applied to other irvstils 
shows a similar effect Any conductor properly 
broken in an electric field will separate the electricities 
just as silk rubl ed 1 n glass will exhibit electric 
separation when pulled apart The same sort of 
thing Dr Simpson expects m broken water drips 
And certainly Armstrongs (both of the name) well 
know that drops of pure water propelled through a 
suitable noz/le will emerge electrified In none of 
these cases are there electrodes or any obvious 
circuit and yet eltctnc energy is displayed 

In a sense it is true there must always be a 
circuit of some kind 1 lectncity behaves rather like 
an incompressible fluid of which space is completely 
full We cannot geneiatc electricity we can only 
separate or decompose and move apart the opposite 
kinds But the circuit may be computed by m 
sulated displacement as well as by conduction 

J he position is a little complicated by the singular 
and surprising fact that positive electricity is more 
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closely identifiable with matter than the negative 
variety — a prevision of which fact was intuitively 
grasped by Benjamin I ranklw long ago This great 
difference m massiveness between the two kinds of 
electricity enables electrical separation to go on m 
vacuo and seems to me likely to be responsible for 
much of the energy of electrical separation subse 
quently displayed in the earths atmosphere — din 
played most obviously when the magnetically 
sep ir ited entities come together again 

But what has all this to do with hydrone and 
water > Prof Armstrong will not fail to notice and 
probably contemn my caution m keeping high and 
dry 

But now to be incautious If Prof Armstrong has 
qualms ibout supposing that rearrangements or 
combinations of H t O in a hydrone molecule can 
effect electric 1 1 separition I think those qualms are 
judicious it would be too much like seeking a 
generation of one kind of electricity only At the 
same time if any cause can be assigned which would 
separate the opposite electricities of mitter into 
different regions of 1 globe an enormous imount of 
energy woul 1 be displayed sufficient for ball light 
mog The quantities dealt with vre prodigious But 
where is such cause to be found > Could the 
opposite cliaigcs be centntug ilised apart 5 Could 
they in rushing together form a c\ clone which 
would keep them from collapsing together for a 
time J The speed required to maintain a shell of 
pr tons rounl a nucleai gioup ol electrons like a 
sort of inverted 1 irge sc lie itom is not unre ison ible 
A spherical vortex has been worked out bv Prof 
W M Hicks what docs he think of the suggestion 5 

I hive no wish to enter tilt lists agunst tht high 
meteorological authority of Dr Simpson but I do 
not feel that the last word has been said about the 
electrical energy of thunderstorms Nor do I suppose 
that the last word has been said about w hat constitutes 
a chemicil molecule nor yet about hydronv 

Oliver Lodge 

S ili&bury December y 


Industrial Research Associations 

I havf read with rnuili interest the article tntitled 
Industrial Science appearing in Natcrs of De- 
cember 1 ind 1 would big to thank you for pointing 
out that the si heme of the Department of Scientific 
and Industnal Research for the establishment of 
Reseinh Associations hds not had a fair chance 
lew ould have foreseen the difficulties which it has 
encountered and still fewer could realise what these 
aetu illy ire unless engaged in industrial operations 
As a firm beluvir in the ultimate success of the 
co operation of science with industry an i as one who 
has followed closely the initial stages of one of the 
hugest of tin Research Associations I should like 
to add that I am convinced that the scheme in 
augurated by the Department is fundamentally a 
good one and in my opinion is likely to have a very 
tar reaching effect in helping our industries to face 
with confidence the unusual difficulties of the present 
situation due no doubt m large measure to tne lack 
of appreciation m the past of the value of science to 
industry 

I am aware that there aro many who do not 
believe in the value of Research Associations and 
that recently it was suggested in another journal that 
the least direct way of helping industry by 
science is the quickest stimulate research at exist- 
ing institutions etc I appreciate most thoroughly 
the research work that is being done in the universities 
and similar institutions ana I am in reality most 
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wlxloas to secure the help and co operation of these 
institutions but the above suggestion in my opinion 
omits several important considerations b or example 
commercial men are not very often in a position to 
appreciate when the difhculties of an industn il pro 
cess are suitable problems for scientific research ind 
as a consequence many problems which should be 
referred to the universities for scientific help might 
fail to be so treated Again consider iblc knowledge 
both of textile processes ind of the ippiopiiate 
sciences is often necessary even to di ignosc the < iusc 
of a defect the solution generally requiring the co 
operative efforts of the textile expert tlu chemist the 
physicist and the botanist bu< h qualitu s c oul l 
scarcely be found combined in uthu ihc university 
professor or the industrialist 

Even assuming that these difficulties have been 
surmounted and the university proftssur is trying to 
solve an industrial problem it seems that the wnttr 
of the above quotation has scarcely leiliscd tlu 
amount of time which the university ptofesse r would 
have to spend in learning the conditions m wine h his 
new discoveries would hive to be ipphcel without 
which information his researches though they might 
be very fruitful in the aeeomphslmunt ef scientific 
fact would in all probability be of n> n il v iluc to 
the industry It on the other hind the university 
professor devoted the necessity time anil thought te> 
the solution of the industiial problems submitted to 
him he might find himself with little or no tune 
to devote te> his ptofissonal duties 

J or such 1 caserns and from nearly f< ur yens ex 
nence I am sitisfied that effluent ciopuaticm 
tween sue nee and inelustry c in lie obtaineel by 
means of Research Associations when highly trained 
scientific men will have daily intercourse with the 
industry either as a whole 01 with the pirtieular 
section of it connee te l w ith the speu il research 
problems they h ive in hand In the sc circumstances 
such men may not only overcome difficulties is they 
anse but what is far more import mt they will ilso 
certainly point out new lines of ulvancc I belie vt 
indeed that Research Associations will establish a 
necessary link between tile universities and industry 
and will be the means of stimulating the industries to 
take adv intage of the opportunities provided 

Klnm rn lii 
Chau 111 in 

The British Cotton Industry 
Rose ire h Assoc lation 

M mchester December 4 

Experiments on Alytes and Ciora 

Those who hive followed this discussion may lie 
interested m its subsequent course 1 1 itcly received 
the following letter undated from Dr II Przibrim 
director of the Versuchsanstalt to which l have made 
the reply subjoined W Bauson 

December 2 

Vienna XIII lj 
Hietzinger Hauptstr 122 
My dear Professor Bateson 

Having read your otter about Ivam merer s Alytes 
m Nature No 2811 my proposal is this that you 
may carry out your previous intention of coming to 
Vienna yourself I would gladly renew my invitation 
to you to spend some time at my house Ihus you 
would be given ample opportunity to examine the 
specimen without risk of its loss It was mainly my 
wish to satisfy you that made me consent to Kam 
merer taking the specimen to Fngland I am borry 
you have not availed yourself of this opportunity 
but I could scarcely take the responsibility of entrust 
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mg the unique sample to anybody else (I had m fact 
decimal to do so on a previous occasion as Mr 
Boulenger will affirm) 

It is not probable that 1 shall be away from Vienna 
at any time before the middle of April next At any 
rate please write beforehand when you intend 
coming It would indeed be a great pleasure to see 
you with us 

In case you have noticed \lr Munro box s letter 
in Nailrl No 2818 onCiom I would like to direct 
your attention to tlu fict that the discovery of its 
siphons lengthening with npt-ittd removal was not 
, made first by Kam merer It was known so long ago 
[ as 1X97 by Mmga/zinis experiments which were m 
their turn based on a previous oliservation of our 
friend in t ommon J acqucs I och as he mentioned to 
me 111 1907 during my stay w C iliform 1 bo I do not 
see how Mr 1 ox\ inability to reproduce the expen 
ment illows him to deny hammerers success with 
the first generation 

Believe me dear Ifiofessor Bateson most sincerely, 
your old friend Hans Przibram 

If you think it d sirable that my mswer may be 
known in public 1 would lie gl id if you would send 
this letter as it is to the editor of Naiurl for 
public ition 

December 2 1923 

DurDr Pr/ibrim 

1 w is not without misgiving th it difficulties might 
be raised 1 or that reason I offered a sum 25/ 
e ilculated to cover the r ulway fare tof of a special 
messenger with 1 sufficient margin I understand 
the obstacle is not financial or I would gladly now 
<loul lc my offer 

Ihank you for 1 most kind invitation It would 
be delightful to sec you ill in Vienn 1 once more which 
I wis prevented from doing last year Some day I 
certainly hope to come if only to look at the new 
marvils of the Versuchsanstalt But as regards Dr 
lx imraercr s Alytes wliu la as it still seems to me 
ought to be the most convincing exhibit of all I 
doubt the value of such 1 journey If I were to 
come end — as it might happen return with scepti 
cism unab ited could I do more than add one to the 
number of those w I10 already li ive seen and yet have 
not believed * 

In my last letter I explained how I missed makmg 
1 proper ex munation here Reports had varied ana 
1 drew the inference that the nature of the black 
marks must be mainly a question of interpretation 
Not until I saw the toad at the I innean meeting with 
the unexpected and misplactd development on the 
palm of the hand did I hscover that there was any 
thing so positive to examine As I thought over the 
incident it struck me as extraordinary th it this the 
real peculiarity of the specimen — which indeed it 
was set up te display had never been mentioned by 
Dr Rammcrer He left England immediately after 
the meeting I m ght no doubt have been a little 
quicker but 111 amends and in the hope of bringing 
tlie matter to a definite issue I made the offer not an 
unfair one which you have declined — Yours truly 
W Baitson 


Colour Vlalon and Colour Vision Theories 
In a recent letter to Naturl (September 29 p 473) 
Dr b dndge Green has condemned the colour theory 
of Young and Helmholtz by the sweeping statement 
There is no fact that directly supports the tnclirom 
atic theory It is scarcely credible that such men 
of science as T oung Helmholtz Maxwell and Abney 
could have deliberately adopted a theory of colour 
vision with nothing at all to commend it 
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Dr Edridge Green further states that I have 
written several papers supporting the trichromatic 
theory but implies that they are included among 
many which though written to support the tnchrom 
atic theory are found on examination to give facts 
strongly adverse to it It is true that my papers 
support the theory but the inference that thev were 
written for that purpose is incorrect The papers are 
discussions of experimental researches on the effects of 
fatigue of the eye and the results usually given in the 
form of persistency curves are set forth independent of 
any theory The experimental fact disclosed by the 
curves that the disturbances induced by fatigue in 
the eye invariably affected the re 1 green and violet 
colours could not in my j udgment be interpreted in any 
other way than in support of the trichromatic theory 
Dr Fdndge Green also quoted one sentence from 
one of my p ipers m which 1 refer to a difficulty arising 
from the visual complexity of the part of the spectrum 
between the wave lengths o 470 n and o 570 n which 
includes the region where the sensition curves of 
Abney ind of Konig have two intersections and those 
of Exncr three He states that this part of the 
spectrum is complex only on the trichromatic theory 
while on his it is quite simple and that my results 
therefore should be as stated or in other words 
accord with his the iry My former experiments and 
more especially those very recently published which 
show how ci 1 iur vision in one eye is affected by reflex 
action arising from fatigue in the same eye and in the 
other prove that the spectrum 111 its physiological 
action is exactly as complex as the sensation curves 
indicate it to be I find a transition point or is it 
now seems better to term it an equilibrium point or 
colour corresponding to each of the intersections of the 
sensation curves These facts are experimental and 
cert unly support the trichromatic theory in the most 
detailed and explicit m inner Indeed it was the 
occurrence of these complex intersections of the 
tncl romatic sensation curves that enabled me to 
predict and later to discover these equilibrium colours 
The difficulty that Dr T In Ige Green quotes from 
my paper ri carding vision in the green has now 1 een 
rem >ved by further investigations which ire desenbed 
in a paper On Keflex Visual Sensitions recently 
published m the Journal of the Optical Society of 
America August 1923 Iho solution is remarkably 
concordant with Prof I eddie s conclusion contained 
in his recent book which had not been published -when 
that paper was wntten and also in his letter in 
Naturl of October 27 p 02X that in the visual 
process we have a double set of three van il les one 
of which arises from the internal action of the visual 
apparatus Ihis conclusion to which Prof Peddle 
has come from the interpretation of many phenomena 
of colour vision iccords with my own experiments on 
reflex sens itions though I woul i express it as a set of 
three variables urted upon by two separate and 
opposite stimulations direct and reflex the former 
acting to fatigue or depress the sensations and the 
latter to enhance them The double stimulation of 
the three sensations seems to be the necessary funda 
mental connecting principle in colour vision By its 
employment many facts which were admittedly 
difficult to reconcile with the trichromatic theory arc 
now seen to be completely in harmony with it 

By the discovery of reflex visual action upon the 
colour sensat ons it now seems possible legitimately 
and confidently to establish the trichromatic theory 
of colour vision upon the broad physiological founda 
tions so securely laid by the researches of Sir Charles 
Sherrington 1 rank Allen 

Department of Physics 

University of Manitoba 

Winnipeg Canada 
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Prof Peddie seems to suggest that no one under* 
stands the trichromatic theory but himself I resen 1 
his remarks in this connexion and for this reason 
unless some one else joins in the discussion this is m3 
final letter 

Hie trichromatic theory which is very simple hai 
been thoroughly understood by physiologists since 
it was propounded In former times most physicists 
like Prof Ped lie overlooked the physiological aspects 
of the question but this is not the case with the 
physicists of the present day as may be seen by the 
writings of Sir Oliver Lodge Prof A W Porter Dr 
Houstoun Prof Andrade Dr Troland Dr C L 
Martin and others The question is primarily one of 
physiology and not a mathematical problem on the 
functions of three variables By physiology we are 
limited to one set of fundamentals for normal vision 
for one person A man cannot have five and six 
toes on ono foot at the same time Now each set of 
facts requires a different set of fundamentals which 
makes the theory quite untenable Let us compare 
for example the fundament ils of Abney and Burch 
Abney gives tl e red sensation as affected by hght of 
all wave lengths Burch gives the red sensation as 
affected bv light from X760 w* to X555W* with other 
points of difference Abney gives X548 nn as stimulat 
ing the f in 1 tmentals in sensation luminosities in the 
following proportions red sensation 49 7 green 
sensation 35 0 and blue sens ition o 035 Dr Troland 
wilting on the same subject using the word minu 
thesis instead of fatigue gives his results as follows 
The general conclusion to be lrawn from the 
work is therefore that mmuthesis due to one colour 
docs not alter the luminosity of another colour to a 
degree differing appreciably from that m which it is 
altered itself In other words the change in sensi 
tivity to brightness occasioned by stimulation of the 
retina is independent of the wave length constitutions 
of the minuthetic and of the reacting lights This 
seems to imply that the luminosity function is not 
essentially linked with the color or chromatic function 
and stands in contradiction to the views of Abney 
Ives and others who treat luminosity as the sum of the 
primary colour values of any stimulus The present 
results appear also to conflict with experimental data 
along similar lines published by Abney md by Burch 
so that further study of the problem would seem to 
be required on a larger number of subjects 

These results ore in a complete agreement Vith 
those of Irof A W lorter and myself (See Pro 
ceedings Royal Society 19x2 and the Physiology of 
Vision page 248 ) Prof Pe Jdie s explanations are 
not exj 1 inations on the trichromatic theory in the 
first he introduces a fact which can only be explained 
on my theory in the second and third he gives no 
explanation Ihc positive after image of red dis 
appears before that for green therefore on the tnchro 
matic theory if yellow be compounded of red and 
green red having disappeared the positive after 
image of yellow should change to green which it does 
not h W Edridge Green 

London December 8 


The Optical Spectrum of Hafnium 
In a letter to Nature of October 27 p 618 in 
which wo gave a complete list of the lines belonging 
to the hafnium spectrum between 2500 and 3300 
A U we announced a detailed examination of the 
remaining part of the spectrum which can be obtained 
photographically The result of this examination 
will be found m a paper now in the press which will 
appear shortly in tne Math Phys Proceedings of 
the Royal Danish Academy This paper contains 
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* Hat of all the hafnium lines (about 800) found 
between 7300 and 3300 A U together with a detailed 
discussion of our methods and results In the mean 
time we give here a list of the strongest lines in the 
region between 7300 and 3500 A U Some of these 
lines (denoted in the table with an asterisk) have 
already been published at the Gothenburg meeting 
of Scandinavian Naturalists where on July 13 we 
presented a list of some so characteristic hafnium 
lines between 4300 and 3500 A U 
The spectra were produced as described in earlier 
letters to Naturl In the tabic the lines are given 
to o 01 A U in international A U in air hut the 
errors may amount to about 005 A U In the 
region of the longest wave lengths where the tccuracy 
is less wo give the valuos to o 1 A U The intensity 
is given both for arc and spark spectra m the usual 
scale (1 to 6) For the longest wave lengths our 
spark spectra were not strong enough to permit 
us to give spark intensities and alwve 5110 A U 
the spark intensities are only of relative value and 
can be compared directly neither with the corre 
sponding arc intensities nor with the sp irk intensities 
of the shorter waves 
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As mentioned in our first letter (Nature March 
10 1923) we must expect to find seme of the most 
prominent hafnium lines among the zirconium lines 
measured before hafnium was discos ered is all com 
mercial zirconium contains from one h ilf to five per 
cent of hafnium In fact we find in the region of the 
spectrum for which txner and Ilaschek s zirconium 
measurements are sufficiently exhaustive nearly all 
the strong hafnium lines here given among Fxner 
and Hascnek s zirconium spark lines as weak lines 
of m tensity 1 or 2 Sinco Bachem (Diss Bonn 1910) 
gives only the three lines 6386 4093 and 3505 these 
Ones may until further investigations are made 
be taken as the most persistent or ultimate hafnium 
lines m this part of the spectrum 

H M Hansen 
S Werner 

Umveratetets Institut for teoretisk Fysik 
Copenhagen, November ii> 
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Scientific Names of Greek Derivation 

May I follow Prof Grenville Cole (Nature 
November 17 p 724) in supporting Sir Clifford 
Allbutt > I he prefix dino as thus spelled is 
ambiguous We who know that dinosaur means 
temble lizard may smile at the undergraduate 
and his dmnosaur But how would you pronounce 
Dinocystis Wrongly no doubt as I aid myself 
until I learned that the first begetter of the name 
derived it from Smr to swirl because the rays 
are spirally coiled The same for Dinochans and 
Dinophysa Well then what about the giant cork 
scriw shell from the Hastings Sand — the Dinocochlea 
of B B Woodward > lhat perhaps means spiral 
coil or loes it mean monster coil ? Should it 
m short be Demococlilea or Dinococldea J 

We mvy in systematic nomenclature feel bound 
bj the rules for transliteration recommended by one 
or other international committee but in writing 
I nglish let us be free Alas 1 here comes the Society 
for Pure English with its Tract XIII and invites 
us to print coeval medieval primeval and 
peony Why ’ If you eliminate the bouquet of 
the grape the wine may be the purer but it tastes 
no better Already you may hear others than under 
gr iduates speak of Economics and ecological These 
changes of spelling do not follow the debased pro 
nunciation the induce it and so the meaning and 
force of words vanishes with their savour Pure 
1 nglish indeed > hortun vtely some impure English 
calk d slang still has a tongue with a tang 

Next Prof Cole deals with the writing and printing 
of diphthongs The British Museum he reminds us 
writes Mocrithenum lhat is because the officers 
of its Geological Department and others long since 
discov ered that the use of digraphs (os ae etc ) to 
represent diphthongs was the most fruitful source 
of misprints I et us help the printers and our 
pot kets Otherwise I foresee the day when the 
undergraduate will call this fascinating creature 
the Merry thenum b A Bather 


I ikl Pi f Cole (Nature November 17 p 724) I 
prefer to transliterate the Greek letters especially 
the vowels and diphthongs directly into F nglish — to 
represent for example <* by at instead of cb and 
dv « instead of » Peril ips the worst examples 
I 1 n)w of the emasculation of Oieek diphthongs 
are the old established Miocene and Pliocene which 
show not only a weakening of f to » but also a 
further degradation of o to a simple e I am afraid 
it is too late to restore these words but I im sorry 
to say that there ore those who on the specious plea 
of consistency wish to write Ccno/oic for Kainozoic 
ind to extend this system of transliteration in 
definitely What this means is illustrated by thus 
fate of the two words *<» * 4 * and both repre 
sented by ceno which m Gcnozoic and Cenocnnus 
means recent and in Cenoceras and Cenosphsera 
means empty a most unnecessary and unreason 
able confusion of distinct words 

John W Evans 


Au Uncommon Type of Cloud 
The tvpe of clond photographed by Dr Lockyer 
(Nature November 17 p 725) is very frequently 
seen at Kodaikanal in south India during the thunder- 
storm season in April and May It is alwava associ 
ated with thunder and always appears after the 
thunder clouds have expended their electrical energy 
Tms often happens quite suddenly when the storm 
is of local origin 


2 B 2 
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On one occasion when developing a photographic 
plate at the Observatory I received a slight shock 
from a lightning discharge nearby or more probably 
from an induced charge in the lead lining of the 
developing table Since then I have hesitated to 
go op to the Observatory during thunderstorms 
and have been accustomed to look out for the all 
dear signal which these mammato cumulus clouds 
give us 

Another remarkable fact connected with local 
thunderstorms at Kodaikanal and probably else 
where is the cunous roaring sound emanating from 
the doud before 1 storm begins At first I con 
sidered this was due to heavy rain approaching but 
conduded that this could not be so Ihe situation 
at Kodaikanal is such that one may find oneself very 
near to a doud mass rising over the steep sides of 
the mountains and the sound always appears to 
come from the doud itself and not from the ground 
or from trees Possibly Dr Simpson can explain 
this he would probably have heard it at Simla 
J Fvfrshed 

Ewhuret Surrey 
November 25 


Consumption of Fish by Porpoises 
In the coursd of our cruises we have often har 
pooned porpoises of various species an 1 occasionally 
Investigated the contents of the stomach Some 
times die stomach was found to be empty but in 
most cases it contained remains of fish though 
these were as a rule so decomposed by the digest 
ive fluids that identification was impossible Now 
and again however it could be done In the 
vicinity of the Continental Slope for example west 
of the Fnglish Channel where porpoises arc nearly 
always found in abundance we found great bundles 
of the pelagic pipe fish rnteluru aquoreus L in 
the stomachs of porpoises taken But as a rule 
the porpoise evidently prefers fish of somewhat 
mare fleshy build than the pipe fish 

The present note is occasioned by the recent pre 
liminary investigation of a sample from one of the 
cruises oi the If or On June 24 1910 being then 
off the south coast of Spam m the Mediterranean 
(between 36° 10 N 4 0 42 W and 36° 1 j N 
4 0 o 6 W ) we harpooned a female specimen of the 
common long nosed porpoise (Delphmus delphts L ) 
The stomach contents consisted of fish residue 
more or less dissolved soft parts crumbling back 
bones otoliths and eye lenses I noted that most of 
the fish bones were green but no identification was 
attempted The most interesting feature was the 
great number of otoliths or ear bones of fish When 
these were sorted out and counted there were no 
fewer than 15 191 of different sizes though mostly 
small Several species were represented atiout five 
but owing to lack of material for comparison I can 
not give any further determination at present 
Some are presumably those of Scombcresox clupeoids 
and scomberoids possibly also scopehds 
The sample is interesting inasmuch as it gives 
some slight idea of the porpoises enormous con 
sumption of fish m the stomach of this one specimen 
we found remains of no fewer than 7596 fish How 
long the porpoise took to collect the whole 7396 
it u impossible to say since we do not know how 
long the otoliths remain m the stomach before being 
dissolved or passed out The fact that otoliths are 
not always found in the stomachs of porpoises seems 
rather to suggest that they do not remain there 
very long 
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Crystallisation of Cementlte in Steel 
With reference to the particularly interesting 
article by H C H C w Nature of November 17 
p 728 might I mention the following amongst many 
other examples which have come under my notice 
illustrating the tendency of cementlte to form cell 
walls or a network under conditions where the occur 
rence of pearlite is more commonly anticipated ? In 
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dead mild steels the occurrence of cementlte in either 
network or comparatively massive formation has been 
recognised by a number of investigators Tig 1 
illustrates an exceptional case in which isolated cell 
walls were found only near tho edge of a dead mild 
steel plate in a region otherwise microscopically 
carbonless Ihe only apparent cxplan ition of this 
occurrence was that the plate must have become 
carburised locally during the processes of manufacture 
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In the alloy steels the simultaneous occurrence of 
structurally free femte and juxtaposed carbide net 
work would be regarded as uncommon but Fig 2 
shows an instance of this occurrence in a large oil 
hardened nickel steel forging At the magnification 
of 2500 with which the original photograph was taken 
by means of the super microscope the carbon con 
taming constituent can readily be seen to be lamellar 
pearlite which makes easy tie identification of the 
carbide plates in the ferrite boundaries 

F Rogers 

64A Westbar Sheffield 


Johs Schmidt 
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The nature of the infective principle in plants 
Suffering from mosaic disease is obscure although 
most recent workers favour the view that it is a living 
organism Allard and Duggar have emphasised the 
minuteness of the causal agent whilst Mat/ Kunkel 
Nelson, and others have described protozoan like 
bodies in the cells of affected plants 
A considerable amount of work has been done on 
this problem at Cheshunt and the present note records 
the isolation and growth in pure culture of a minute 
organism from the filtered virus of tomato mosaic 
Isolations were made from affected plants by a 
modification of Noguchi s method Tubes of stenlc 
extract of tomato stem and leaf (ioo gm fresh material 
to 1000 cc distilled water) were prepared and into 
each was dropped a small piece of living tomato 
tissue cut under aseptic conditions from the intei tor 
of healthy green fruits Ten tubes were inoculated 
by touching the tomato tissue under the liquid with 
a loopful of tomato virus filtered aseptically through 
a btenle Doulton candle Ten umnoculatcl tubes 
were left as controls All tubes were incubated in a 
Bulloch 8 anaerobic jar for two months and on re 
moval were found to be clear Ihe tubes were then 
left under ordinary atmospheric conditions and two 
months later one tube was contaminated by a fungal 
growth but the liquid in the remaining nineteen was 
quite clear in both the inoculate 1 and the control tubes 
This liquid was examined foi micro organisms by 
plating and streaking upon different culture medn 
but no growth was observed On the glass however 
of each of the original inoculated tubes about one 
centimetre above the liquid were small brown bodies 
the largest of which was 2000 in diameter No such 
bodies were present m tbe controls 
These bodies were tightly fixed to the glass and not 
easily detached They arc brittle and break into 
fragments of a crystalline ippi arance lhe bodies 
are discoid convex and whtn stuned with borax 
carmine tht surface shows concentric and radiating 
markings They clear m acid with esolution of gas 
the cleared bodies having a fine granulir appearanie 
When stained by Giemsa s method they resemble bac 
tenal colonies containing deeply stained purple gran 
ules standing out distinctly on a stained background 
These granules are o 3 to o 411 in diameter (occasionally 
smaller granules are seen) and appeal as cocci diplo 
cocci polar bodies or unstained rods These are not 
merely crystals or detritus but definitely organised 
bodies growing m colony formation Dist nctivc pre 
parations have been made by staining with Giemsa 
for 24 hours and then differentiating with abso 
lute alcohol The granules are best been m smears 
mode from the cleared colonies pnor to fixation by 
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rubes of virus kept in the laboratory for six to 
eighteen months under aerobic conditions revealed 
similar colonies on the glass in those tubes where n 
toluene had been added for preservative purposes or 
from which the toluene h id disappeared Alter acid 
cleanng and staining the minute granules were readily 
demonstrated Films made from the clear liquid in 
the tubes bearing the colonies were also stained with 
Giemsa and purple stained granules Bimilar to those 
so abundant in the colonies were regularly found in 
these preparations Thev were not numerous five or 
ax only being seen in a single field and ippeanng as 
coca or as dtplococa 

Continued cultivation of the organism has been 
maintained in tubes of tomato qx tract containing 
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cubes of stenle raw tissue (The addition of o 3 gm 
calcium carbonate to 10 c c of extract hastens the 
production of colonies Increased concentration of 
carbon dioxide in the atmosphere also seems to assist 
in the formation of colonies and alters their appear 
ance the brown colonies becoming white and chalky ) 
Numerous media have been inoculated with negative 
results but one inoculation is especially interesting 
A flask of lemeo gelatine containing a high proportion 
of gelatine was inoculated with a drop from one of 
the original culture tubes No growth was apparent 
for four months but after six months the surface was 
covered with minute hard white bodies which on 
examination proved to be similar to those described 
Colonies transferred to Noguchi tubes dissolved in the 
liquid and films prepired from this ten days later 
showed the presence of minute granules either singly 
as diplococci or os aggregates in alveolar plasmodium 
like structures in which cocci stood out deeply stained 
in comparison with tht faintly stained matrix 
The bodies forming on the glass of Noguchi tubes 
ind in the liquid and the lemeo colonies have been 
inoculated into healthy plants under various con 
ditto ns and while there arc indications that they may 
be causally related to mosaic disease no definite claim 
can yet be made lhe presence of these organ 
isms m the virus of tomato plants suffering from 
mosaic and their very interesting nature appear 
however of sufficient importance to warrant the un 
mediate direction of the attention of workers on this 
difficult problem to their existence \ detailed m 
vcstigation of the cliaraeter and genetic relationships 
of the organisms recorded in this note and their 
icktion to mosaic disease is being earned out at 
Cheshunt W 1 Brwify 

T xpenmental and Research Station 
( heshunt Herts December 3 


Globular Lightning 

Yot v correspondent Mr E Kdbum Scott suggests 
m Naiurl of November 24 p 760 that the ball 
may be a mass of concentrated nitrogen oxides and 
considers that this would fit m well with the forma 
tion and action of such gases and he compares the 
chemical activity of lightning wnh tho well known 
reactions occurring m high tension arc flames 
Although I do not wish to be understood as express 
ing any opinion regarding globular lightning I 
should like to point out that in the letter which 
appeared in Nature of September 15 p 306 I pro 
duced evidence in connexion with the extremely vivid 
and prolonged thunderstorm of July 10 1923 which 
left no doubt that the chemical changes that occurred 
then resembled those of the silent electric discharge 
rather th in high tension arc flames because although 
there was no mere iso in the proportion of the oxides 
of nitrogen m the air withm the area of the storm 
there was a very great increase in the proportion of 
ozone 

I may add that since the proportion of nitrogen per 
oxide is always much higher in London than m country 
air and is considerably greater in winter than in 
summer we may look as m the case of sulphur di- 
oxide to combustion of coal as the probable source of 
most of it at least The seasonal changes of the 
curves for these two variable ingredients of the atmo 
sphere are very similar and are not in any way related 
to that for ozone William C Reynolds 

" Wharf edale Upmmster, Essex 
November 26 
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Rejuvenescence and the Testicular Graft. 

By Dr F H A Marshall IRS 


I T has been known from very early times that 
castration in both man and animils besides 
causing the suppression of the sexual instinct produces 
mar kid chan 0 es in the bodilv conformation and the 
secondary characters of sex and that these effects are 
far more definite if the operation be pcrfoimed before 
puberty I here are nurmrous references to the sub 
ject m the works of \nstotle who remarks on the 
immense modifit itions m the central configuration 
brought about by the mutilation of a comparatively 
minute organ Ihe abnormil height of the eunuch, 
his undeveloped lirvnx and soprano voice and the 
absent e of hair on the lace and other parts of the 
bodv where it is usuilly piesint in men are among 
the well known effects of testicuhr deprivation Ihe 
domestic inunals also furnish strikm,, examples of the 
consequences of castration and the same miy lit sud 
about birds Ihus the testes 1 esides being responsible 
for the development of the sexual instmtt irt in 
essential factor in the formation of the liodilv e h«ir u ters 
assaulted with malcntss The m inner m whi h this 
influence is exerted however has onl\ comparatively 
recently been ascertained ind there are still miny 
gaps m our knowledge 

Wording to Berman the author cf The Glands 
rcgulatm^ Human Personality the first to eon eive 
the idea that the gonads exert their effect through an 
internal secretion poured into the blood was Bordeu 
who was Court Plivsi mn to 1 iu is XV in the eighteenth 
century Bcrthold however in 1849 w as the t arhest 
to base the idea on exptrmientil proof 1 his investiga 
tor removed the testes from cocks and transplanted 
them into new positions in the Ixidy and he noted tliat 
the birds developed or retamed their male character 
istics (voice sexual and combative instincts growth 
of comb wattle etc ) just as though they were norm al 
males These results were attributed bv Bcrthold to 
substances formed by the testes irrespc tive of tiuir 
position and thus he was the first to put on a definite 
experimental basis the idea of an organ elaborating a 
hormone which after being earned in the circulation 
acted upon other and distant parts of the body I ittic 
account w as taken of Bcrthold s work at the time and 
it w is not until muc h later that the conception of 
organs having an endocrine function was revived by 
Claude Bernard who applied it to the liver In recent 
times Bcrthold s work on the testicular graft has been 
conhrmed tor a large number of animals and the fact 
that the testis in addition to producing the semen 
gives rise also to one or more chemical substances of 
the nature of hormones has been established 

The notion that the ttstis produces an internal 
secretion which, besides being responsible for the male 
characters possesses also a rejuvenating influence is 
a somewhat different one It w as originally put for 
ward in 1889 by Brown Scquard who injected testicular 
extract, first into animals and then into himself He 
was convinced that in both cases beneficial effects 
accrued, and claimed that he himself underwent a 
radical change and regained the force and vitality of 
former years The extracts were made from dogs and 
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guinei pigs testes, and were injected subcutaneously 
At this time Brown S 4 quard was seventy two years old 
The supposed rejuvenating effects however, did not 
last ind although this form of treatment was extended 
to some hundreds of patients suffering from various 
diseases (rheumatism sciatica locomotor ataxia tuber 
culosis etc ) by Brown Scquard and Bramard, who 
claimed that good results often followed, the practice 
of testic ular injection was soon discontinued and became 
generally discredited 

In recent years however the idea of testicular 
rejuvenation has been revived m connexion with graft 
mg experiments In 1913 Icspinasse an American 
doctor recordid a use of testicular transplantation m 
1 man but „ne no evidence of the persistence of the 
grvft beyond that afforded by sexual potency About 
the same time T vdston of l hicago is reported to have 
done similar work with hum in grafts and the medical 
department of the C difomia State Pnson is said to 
hatt organise d trinsplintation experiments m which 
testi Its obtamtd from exi< uted criminals were grafted 
on to senile individuals but there is no satisfactory 
evidence is to the u suits obtained 

More raintlv (t ;i8) Stanley and Ktlker hive per 
formed the same operation ind in further experiments 
the testis of animals wtre substituted for human ones 
It was Ixluved however that in dl cases the grafts 
hecami necrotic and wore cither absorbed or else the 
site of operati in opened up ind the nerrotie mattnal 
was discharged In 1 later piper Stanley has de 
se ribed 1 1 irgi number of experiments (more than 1000 
hid Ixcn carried out bv 1922) in which men were in 
jeeted with pirtiiUy macerated ttstis by a syringe 
With this method the d inger of sloughing was much 
reduced ind the injec ted substance could hie felt under 
the skin for months hut it was eventually absorbed 
From these experiments Stanley concluded that animal 
testieulir substance injected into the human body 
caused decided benefit for some time Among those 
treated were jiatnnts suffering from neurasthenia, 
epilepsy asthmi tuberrulosis diabetes and many other 
chronic diseases is well as senile decay Most of the 
subjects reported increased sexual activity and resump- 
tion of virility where this had been lost It is said, 
further that testicular substance often has a beneficial 
effect m relieving pain of unknown origin and m 
promoting bodily well being and that the power of 
vision is sometimes greatly strengthened The testicles 
used were those of goats rams deer and boars 

Three eases have been described by Lyons m which 
rams testicles were transplanted on to men suffering 
from debility and impotence, and in two of these 
favourable results were claimed but the fate of the grafts 
was unknown 

The above recorded experiments were all earned out 
in America in the last aecade In the same period, 
numerous operations of a similar order have been 
earned out m Lurope In 191 5, Lichtenstem, of Vienna, 
operated on a soldier who had lost his testicles as a 
result of being wounded in the War After a few 
months, the patient showed all the usual signs of 
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complete castration and suffered from want of vigour 
and general apathv I ichtenstem then engrafted an 
undescended testicle from another mdnidual and as 
a consequence the symptoms of ustration disappeared 
and the man became normal Two and i lialf v<ars 
later he was still normal having been married fifteen 
months Further cases of testicular tr insphntuti in in 
men are recorded by Liehtenstom as well as by Krcuter 
and Muhsam the operation lieing performed for 
eunuchoidism and homosexualitv as well as f _>r debility 
and impotence ind successful results are t laimed Tn 
none of these cases dots there ippear to be definite 
evidence as to the fate of the graft but it would appt lr 
almost certain that it must hut persisted for some 
time 

Voronoff whose work on the so t died monkey 
gland ’ has attracted so mucli mention began his 
experiments on the testicular graft at the ( olRgc d< 
France in 1917 His earlier work was upon shetp and 
goats in which he grafted young testes into old unmals 
and into animals cistrated before pubertv flu lest 
results were obtained by grafting the testes into the 
scrotal sacs or in the ease of aged anim Us upon the 
testes alrcadv present Rettercr uid Vonnoff in a 
paper published last summer tell us tint some of these 
animals ore still under observ ition at the I ahoraton 
of Experimental Surgery of the College and that they 
continue to display sexual vigwr and abilitv to eipu 
late The success attending thesi experimi nts led 
Voronoff to attempt testicular transplantation upon 
aged men In connexion with this work two points 
are strongly emphasised first the advantage of 
making the B raft in a suitable position and preferal ly 
the natural position of the organ and secondly the 
importance of biologic al affinity between the mdi\ ldtial 
from which the testis is t iken uid the reupunt of the 
graft, consequently m carry mg out testi ular trans 
plantation from animals to men Voron iff selected the 
chimpanzee os the most suitable inimal from which to 
obtain the graft since of ill the anthropoid apts this 
species is believed to be the ne irest akin to man The 
result of the oper ition m many instances is claimed to 
be entirely successful The walls of the arterits aTc 
said to have become softentd and the capacity for 
work increased and in short a complete restoration 
of mental and muscular vigour is stated to have been 
attained In the majority of men so operated upon 
sexual potency also is said to have been revived 

In some of Voronoff s experiments there is definite 
evidence concerning the persistence of the graft and 
Retterer and Voronoff have described miircscopic 
sections of graft tissue after sever il months of trans 
plantation Thus the figure of a section of a goat s 
testis a year after ^rafting shows cells wmch might 


reasonably be supposed to have hod an internally 
secreting function though the tissue as a whole had 
undergone considerable degeneration and neither sper- 
matozoa nor interstitial cells can be detected The 
authors state that the condition of the transplanted 
chimpanzee s testis is similar but they do not appear 
to have recorded the dur ition of the graft On the 
other hand lliorek an \mencan surgeon who has 
rcuntly confirmed Voronoff m regird to the persistence 
and efiie lev of the chimp inzee graft when m ide upon 
man h is desc nht d and supplied photogr iphx of sections 
of su h grafts when removed four months after trans 
plintition and these show in ahundancc of secretory 
cells md every evidence of active life though the semim 
ferous tubules hid undergone incomplete regression, 
I he good rt suits ire attributed to a new technique 
whereby the v isruhns ition of the graft was greatly 
improved 

I here is one point of importance on which Rettercr 
and Voronoff differ from most physiologists and this 
relates to the elements which are responsible for pro 
dutwip the intimal testicular secretion The bulk of 
the experimental evidence is slrongly in f ivour of the 
view that the testicular horn ne is elalxinted bv the 
mterscminifernii or mterstitiil cells and Steinach who 
has called tl s tissue tht pulxrtv gland attributes 
the supposed rcjuvenitmg effects of visectoms to the 
hypertniphv of this glmcl pointing out thit the sper 
mate gent tie tissue alter this operation undergoes de 
generation as noted by former observers According 
to the French investig itors however the testicular 
graft does not cont un interstiti il ells the rejuvenating 
function hung due to the opithelul cells which continue 
1 discharge the problematical set retion into the circula 
tion notwithstanding the fact that they become con- 
verted by poverty ol nutrition into young connective 
tissue On tht other h uid in Ihorek s preparations, 
the interstiti U cells have prolit rated and appear to 
have been functionally active 

In conclusion it must lx emphasised that the work 
is as yet in the experimental stage In many of the 
cases recorded the effects of su gestion are not 
sitislutonly excluded and the evidence as to the per 
sisttnee of a func tion il graft is still meagre That the 
histologic U results are conflicting and that those of 
Voronoff are contrary to the usual view as to the source 
of on„m of the hormone are \ alid reasons for icservmg 
judgment Nevertheless it must be pointed out that 
the acc uniulation of cv idencc in support of the conten 
tion that a testae ular graft obtained fr im another in 
dividual and ev n from another species may exert a 
definite physiologic 1 influence upon the re lpient is 
considerably greater than many men of seience have 
so far been disposed t > admit 


Some Aspects of the Physical Chemistry of Interfaces 1 

By Prof F G Donnav, C B E F R S 


L ET us now inquire how far the phenomena which 
■> are characteristic of a gas liquid interface occur 
also at the interface between two immiscible or partially 
miscible liquids Many years ago it was shown by 
Gad and by Quincke that a fatty oil (such as olive oil) 

1 Cant nu«d fro t p >70 
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is very readily dispersed in the form of an emulsion 
by a dilute solution of caustic soda Some experiments 
which I once made showed that a neutral hydrocarbon 
oil could be similarly emulsified in a dilute aqueous 
solution of alkali if one of the higher fatty acids was 
dissolved in it, whilst the lower fatty acids do not 
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produce a similar action It was shown that the action 
runs parallel to the lowering of intcrfacial tension and 
must be ascribed to the formation of a soap, which 
lowers the mterfacial tension and concentrates at the 
interfact These phenomena have been further in 
vestigated by S A Shorter and S Ellmgsworth, by 
H Hartndge and R A Peters, and by others 

If a substance which is dissolved in one liquid A, and 
is practically insoluble in another liquid B, is found 
to have, in very dilute solutions, a strong effect in 
lowering the tension at the interface A B, the following 
interesting questions arise 

(1) What is the amount of the surface concentration 
or adsorption per sq cm of interface ? 

(2) Can it be calculated by means of the simplified 
Gibbs equation ? 

(3) How does the surface adsorption vary with the 
concentration ? 

(4) Does the saturation value correspond to the 
formation of a ummolecular layer ? 

Some of these questions were experimentally investi 
gated in my laboratory by W C McC Lewis For 
the liquid A water was chosen, and for B a neutral 
hydrocarbon oil Working with sodium glycocholate 
as the surface active substance, it was found that the 
experimentally measured surface adsorption q was much 
greater than that calculated by means of the equation 
cdy 
RT dc 

Comparing the values with those previously obtained 
for the air liquid surface, it is clear we are not dealing 
with simple ummolecular layers, but with adsorption 
layers or films many molecules thick On the other 
hand, if we calculate from Lewis s results the surface 
area per molecule as deduced from the surface tension 
measurements by the simplified Gibbs formula, we 
amve at values which are < onsistent with the gradual 
building up of a unimolct ular layer (of possibly heavily 
hydrated molecules or mu tiles) It is possible there 
fore, that the Gibbs equation gives the surface 
concentration of the primary ummolecular two 
dimensional surface phase, and that any building 
up of further concentrations beyond this layer does 
not affect the surface tension In a later investigation 
Lewis determined the surface adsorption of aniline at 
the interface mercury aqueous alcoholic solution, and 
found m this cose a very fair agreement between the 
observed and calculated results This case is more 
favourable, since wc can be m little doubt concerning 
the molerular weight of the solute units We may 
conclude, therefore that Lewis s measurements in this 
case point to the building up of a primary ummolecular 
layer, unaccompanied by any further concentration 
or condensation of molecules or colloidal micelles 
Ixpenments similar to those of Lewis have been 
very recently made by E L Griffin, who has measured 
directly the adsorption of soaps from aqueous solutions 
at a mineral oil water interface The results obtained 
are as follows 


Sodium Oleate 
Potassium Stearate 
Potassium Palmitate 


48 x 10 14 sq cm 
27 x 10 14 sq cm 
30 x 10 14 sq cm 


These figures are very interesting, for they would appear 
to indicate the formation of ummolecular surface 
layers 

We have seen that m the case of the air- water surface 
there exists an electrical separation or potential differ- 
ence in the surface layer, and that certain substances 
can produce pronounced variations, or even reversals 
in sign, of this electrical double layer It becomes a 
matter, therefore, of great interest to inquire whether 
similar phenomena occur at the interface between two 
immiscible liquids, and, if so, to ascertain whether 
such electrical charges or double layers bear any relation 
to the stability of pure emulsions, or fine dispersions 
of one liquid in another It is well known that those 
disperse or finely heterogeneous states of matter known 
as colloidal solutions depend in part for their stability 
on the existence of such electrical potential differences 
We might expect, therefore, that an investigation of 
these emulsion systems would throw some light on 
the general theory of what are called “ suspensoid ” 
or lyophobic colloidal states 

Investigations with these objects in view were 
earned out some years ago in my laboratory by 
R Ellis and F Powis The method employed was 
to measure directly by means of a microscope the 
motion of minute globules (suspended in water) under 
the influence of a known electnc field From the 
measured velocity and potential gradient, the mter- 
faual P D and the electrical charge can be calculated 
from the theones of Helmholtz, Lamb, and Stokes 
The microscopic method has the advantage that the 
P D between the aqueous solution and the glass wall 
(cover glass or object glass) can be determined 
simultaneously It is a remarkable fact that the P D 
between various types of hydrocarbon oils (purified 
from aud so far as possible) and water was found to 
be 0 045 o 053 volt, the oil being negative — that is to 
say, the oil droplet moving towards the anode If we 
compare this with the value recently calculated by 
McTaggart for the P D between an air bubble and 
water (deduced from a precisely similar type of measure 
ment), namely o 055 volt, we can draw the conclusion 
that the potential difference is due to an electnc double 
layer residing m the surface layer of the water The oil 
droplet moves, therefore, with an attached negative 
layer or surface sheet, probably determined by hydroxyl 
10ns this being balanced by a positive layer the charge 
of which is determined by hydrogen ions 

Perhaps the most remarkable result which has 
emerged from these electrical investigations of oil 
suspensions is the relation between the stability of the 
emulsion and the potential difference of the mterfacial 
double layer The minute oil globules are m constant 
Brownian motion and must frequently collide Why 
do the forces of cohesion not produce agglomeration or 
coalescence (coagulation or clearing of the emulsion) ? 
At distances great m comparison with their own 
dimensions the electnc double layers will act practically 
as closed systems But when two oil drops approach 
sufficiently near each other the conditions will be 
different, since we must expect a repulsive force when 
two similarly charged outer layers just begin to inter- 
penetrate each other Hence the answer to the question 
asked above is that the third factor is the potential 
difference or electnc density of the mterfacial double 
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l»yer Other things being equal, the probability P of 
saa encounter leading to coherence will be a diminishing 
taction of the electric intensity * of the similarly 
constituted double layers, 1 1 dP/dv will be negative 
Hence, of the total number of encounters m a given 
small period of tune, the number which lead to coherence 
should be a maximum at the point of zero potential 
difference (iso electric point of Hardy) 

Now the experiments of Powis brought out the very 
important fact that when the interfacial P D (whether 
positive or negative) is above a certain value, which 
■was about 003 volt for hw conditions the rate of 
coagulation or coherence of the oil drops is relatively 
small, but rapidly increases when the P D falls inside 
the zofie -0 03 +0 03 volt Under definite conditions 
there exist, therefore, what we may, speaking broadly, 
call a critical potential and a critical potential zone 
When the P D is outside this zone the emulsion is 
comparatively very ‘ stable Very small concentre 
turns of electrolytes, which, as we have seen, increase 
die PD, increase this stability As soon as the 
concentration of any electrolyte is sufficient to bring 
the P D into the critical zone the stability of the 
emulsion undergoes a sudden and very marked decrease, 
and relatively rapid coagulation occurs Take, for 
example, the case of thorium chloride On increasing 
the concentration we find that the intcrfacial P D 
traverses successively the following regions 
fi) Above the critical value (and negative) 

(a) Inside the critical zone (negative and positive) 

(3) Above the critical value (and positive) 

(4) Below the critical value (ind positive) 

In exact correspondence with this senes we find that 
the emulsion goes through the following states 

(1) Stable (oil particles negative ) 

(2) Unstable and flocculating (oil piarticles negative 

or positive) 

(3) Stable (oil particles positive) 

(4) Unstable and floccul itmg (oil particles positive) 
Here we see a very striking malogue and explanation 

of the phenomena observed by Joly in studying the 
effect of aluminium salts on the sedimentation of clays 
and of the numerous examples of the so called irregular 
senes observed in the flocculation of suspensoid 
hydrosols by salts with polyvalent cations 
As Linder and Picton showed when two suspensoid 
hydrosols, one negative and the other positive, arc 
mixed, then, depending on the ratio, a stable hydrosol 
(either positive or negative) can be obtained In 
continuation of this work, W Blitz demonstrated the 
existence m such cases of a ‘zone of coagulation, 
t e a zone of concentration ratios leading to coagulation 
A study of the mutual behaviour of a negative oil 
emulsion and the positively charged feme oxide 
hydrosol provides a complete explanation of this 
curious phenomenon When increasing amounts of 
the iron oxide hydrosol are added to the oil emulsion, 
it is found that the mterfaual P D falls to zero, and 
thfen reverses its sign, becoming increasingly positive 
— an action which is due to the adsorption of the 
positively charged micelles at die od water interface. 
When the P D u above a certain value (positive or 
negative) the system is stable But within the critical 
zone a rapid and relatively complete mutual coagulation 
takes place 
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These studies of od emulsions (and of the glass water 
interface), by means of the micro cataphoresis method 
have thrown a great deal of light on many previously 
ill understood points in the theory of colloids The 
following table contains the concentrations (in mdlunols 
per litre) of certain electrolytes required to reduce the 
potential of a certain hydrocarbon od emulsion from 
its natural ’ value (against pure water) of o 046 volt 
to the critical value, o 03 volt 


— 

Couoontntioai 

Ratios of 
Coocantratloof 

KC 1 

51 

2500 

BaCl, 

19 

95 

A 1 C 1 , 

O 020 

1 

ThCl« 

O 0070 

0 35 


These results show the enormous influence of the valency 
of the cation in a senes of salts with the same univalent 
anion, and explain m a staking manner the analogous 
effects in the coagulation of lyophobic hydrosols The 
exact value of the cntical potential and the range of 
the cntical zone will depend of course, on the expen 
mental definitiot of rapid coagulation, and on the 
concentration, nature, and degree of dispersion of the 
hydrosol It is not to be supposed, therefore, that 
these cntical values are constants except under very 
definite conditions The fundamental fact is that 
under given conditions the rate of coagulation of the 
particles of an 01I suspension or of a lyophobic hydrosol 
undergoes a relatively sudden ind very great increase 
when the intcrfacial P D fills below a certain finite 
value (positive or negative) 

In discussing the stabilities of hydrocarbon od 
emulsions, it must not be forgotten that I was dealing 
with very ddute suspensions of 01I in water, produced 
by mtdnmcal agitation without the addition of any 

emulsifier I pointed out that m the emulsification 
of oils in water by means of soap the soap lowers the 
mterfacial tension and concentrates it the interface 
When we wish to produce od emulsi ins m the ordinary 
sense of the term, we must use some such emulsifying 
agent, and for this purpose many substances are 
employed, such as soap, gum acacia, gelitm, casern, 
stanh, etc , etc All these substances concentrate or 
condense on the surfices ot the oil globules 1 1 we may 
regard these surface films as very mobde irom the 
molecular kinetic point of view, it is clear that they 
will confer an increased degree of subdity on the 
emulsion 

It is probable, however, that the stabdit) of the 
emulsion is m many cases due to the fact that the surface 
films possess a vciy viscous, quasi ngid, or gel like 
character, so that a more mechanical explanation is 
necessary As S U Picketing showed, oils may bo 
emulsified m water by the gels of certain basic salts , 
and A U M Schlaepfer has shown that emulsions of 
water in kerosene oil may be obtained by means of 
finely divided ‘ carbon ” Nevertheless, even in cases 
where an emulsifier is used, we may hope to succeed 
in obtaining a more precise physical analysis of the 
system It is interesting in this connexion to note 
that Mr W Pohl has recently found in my laboratory 
that when a neutral hydrocarbon 01I is emulsified in 
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water bv means of sodium oleate, the electrical potential 
difference at the oil water interface is almost doubled 
and th it the effects of alkalies and salts on this potential 
difference arc \crv similar to those found in the case 
where no emulsifier is employed 
I cannot conclude this account of certun aspects of 
surface actions ind prepertus without making a 
passing though all too bnef referen e to the beautiful 
investigations c f Sir George Bcilhy on the imorphous 
layer He his shown th it whtn the surfa i of crystal 
line matter is sul jertcel to shearing stress there is 
produced a surfuc laser of i sitreius or amorphous 
character — a fle wed surface — m which the particular 
ordered arrangement oi the molecules or atoms which 
is char ic tcnstic cl the rystallinc matter largely dis 
appears W irking it limersity (ollege Linden 
Ur IriscrsandMr R t Ray have recently obt uned 
1 very interesting confirm ltion of the Beilby effect 
The heats of solution (in kilogrim calorics per gram m 1 ) 
of litre nus silica and silver sand (sihea as crystillint 
quartz) in aqueous lisdrofl 1 n acid were found to be 

Obit 

Mr J \f Wii kip 

M R JOHN MAT 1 HEW WIIklE dud on 
November 20 ifter in opention ITi w is 
born at Montrose in 1876 and was educated is a 
pharmaa utiral chemist after passing his minor in 
T dmhurgh he went to Derbv and later to Londin 
In 1 goo he was appointed as an assist mt inilvst 
and eventually deputv chief inalyst m the laboratory 
of Hoots Pure Drug to where he remained until his 
death 

Perhaps thp best known of Mr Wilkies rtsear hes 
w c r< the c stim ition of small q u intities of lead pul lished 
with Mr Hirvey the silver methods for the dcUrmina 
tion of plusphoric acid ind the alkaline iodine r xida 
lion of phenols the last two rise uclits being published 
m the joum il if the So lety of t hemieal Industrv He 
also devised a most ingenious method for the estimation 
of sulphur ind o\idiscd sulphur compounds which 
depended on the formation of it id b\ the brcmine 
oxidation but this rcscar h has only been published in 
al»traet is he w is neve r quite satisfied that he In ought 
it to a satisfactory completion These sulphur oxida 
tion methods have hew ever betn in use at Messrs 
Boots lalioritoiv fc r some v cars with most satisfactory 
results I In last four v t irs of his life w as devoted to 
an almost monumental reseirch on the determination 
of minimal quantities of irsenic Step by step he 
patientlv invcstig ited the points of the method, and at 
the time of his death his woik w is concluded and he 
w as engaged in putting lus notes into order for pubhea 
tion This research was ^iven to the world m abstract 
at the joint mteting of the Society of Public Analysts 
with the Nottingham Section of the Society of Chemical 
Industry at Nottingham on January 17 last 
As see retan to the Nottingham Section of the latter 
society from 1914 to the present year he was largely 
responsible for the sue cess of that Section and the great 
increase in the membership He hid just become 
chairman of the Section mil Uthough he had onh 
presided at one meeting he signalised that by in 
augurating a discussion m wluch a large number of 
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37 24 and 30 29 respectively After grinding for 
fifteen hours the corresponding values were 36 95 and 
32 46 respectively If we assume that the internal 
energy of the amorphous phase produced by grinding 
is the same as that of the vitreous silica (silica glass), 
we can calculate from these results that about 31 per 
cent of the crystalline silica has been converted by 
grinding into amorphous silica The densities of 
silica glass and silver sand were found to be 2 208 and 
2 638 respectively After fifteen hours grinding the 
density of the latter was lowered to 2 528 On the 
s ime assumption as before it follows that alvout 26 per 
cent of the quartz has bten converted into the vitreous 
condition lhe difference between the figures 31 and 
26 is doubtless due to the approximate character of the 
assumption underlying the calculations and to expen 
mental errors There seems little doubt, however, 
about the soundness of the main conclusion — namely, 
that the mec tunic il action of shearing stress on 
crvstalhne matter is to produce a random molecular 
or atomi listnbution in the surface layers 


uary 

voung mrmbers were persuaded to take pirt It was 
always Wilkie s policy to encourage and bnng forward 
voung talent so much so that at Mrs Wilkie s special 
request he was borne to his last testing pine by the 
voung men thit he used to encourage and talk about 
so often 

I nr issue of Science of November 23 contains an 
appreciative account by H H W of the lift and 
work of Prof Robert Wicdersheim the distinguished 
professor of anitomy in the University of Freiburg who 
died on July 12 Wicdersheim was bom on April 21 
1848 at Nurtmgen am Ncckar and went m succession 
to the Universities of Tubingen and Wur/burg At 
Wurt7burg he obtained lus M D and became assistant 
professor under kolhcktr (1872-76) In 1876 he went 
to 1 rciburg as assist mt to Prof Alexander Tckcr whom 
hi sue udtd as professor of anatomy in 1887 This 
post ht held until he retired from active work in 1918 
Wiedirsheim s work lay in the fields of human and com 
parative anatomy In 1882 he published his Lehr 
bu h dtr vcrgleichenden Anatomie der Wirbeltiere ’ 
following up this work with the Grundnss der 
vtrgkichenden Anatomie covering the same ground 
in 1 more concise manner The last edition of the 
latter the seventh appeared in 1909 A modified 
translation of the Grundnss by Prof W N Parker, 
was published m 1886 by Messrs Macmillan and Co , 
Ltd He also published a number of monographs among 
which Das kopfskclet der Urodelen that on the ear 
of the Asc al iboten the anatomy of balamandnni X per 
sptciUata and Geotnton futcus are best known With 
his death an outstanding figure in the history of th$ 
comparative anatomy of vertebrates has passed away 

We regret to announce the following deaths 

Mr George Wharton James of Pasadena, Cali 
forma known for his work on Amen can Indian 
ethnology on November 8 aged sixtv five 

Prof H Freeman Stecker professor of mathe- 
matics m the Pennsylvania State College a worker in 
non Euclidean geometry on October 30 aged fifty six 
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Dx G D Liveing who reaches his ninety sixth 
birthday on Fndav December 21 may be assured 
that in addition to the many personal friends who 
offer him congratulations on the maintenance of 
activity and intellectual interest at s ) gieat an age 
chemists and other men of science not only m Great 
Britain but also abroad think of him with affection 
and esteem He has had a remarkable life and 
his contributions to scientific knowledge will long 
remain a permanent testimony ti his c ire m ex 
penment and caution in conclusion Di Liveing 
went to St John s College Cambndge was el« venth 
Wrangler in 1850 and in the fc (lowing year was 
placed at the top of Class 1 in the newly institute 1 
Natural Sciences Tnpos Ho was elected to 1 fell iw 
ship at St John 8 College m i8yy ind became professor 
of chemistry in the University in 1861 1 post winch 
he filled until 1908 Ills name will always be 
associated with the growth and development of the 
Chemical Laboratories of the University In 187) 
Dr Liveing was elected 1 fellow of the Koval Society 
of which he was vice president for two penods 
1891 2 and 1903 4 He was awarde*d the I1a\y 
medal in 1901 for his contributions to speotroscc j y 
and in making the ptcsentaticn tlic president of 
the Royal Society rtferred to I iveing s work as cne 
of the most valuable contributions to this department 
of chemical physics yet made by British workers 
rhe work on spectroscopy was given to the worll 
in numerous papers in the Proceedings of the Roy il 
Society and the Cambndge Philosophical Society 
and was brought together in ijiy in collal oration 
with the late Sir James Dew ir under the till* 

Collected Papers on Spectroscopy Dr Liveing 
holds the unique distmcti m of hiving been in 
residence at Cambndge for more than seventy five 
ye trs in unbroken succession ind lus figure ts pic bably 
w ell known to most living membcis of the Umvci it> 

Prof Kleins, of Berlin who has just returned ti 
Europe has been investigating the th r ipeutic pr j 
erties of a drug known as Bayer 203 in Kho ltsiv 
and the Congo in rises of human sleeping sickness 
and trypanosomiasis of domestic animals diseas s 
which arc such a senous handle ip to the developm nt 
of Africa It is well known th it salts rf useme and 
antimony are able m many cases to control these 
diseases but these remedies arc far from satisf ictory 
and the remarkable results which were repented in 
Germany m 1922 in the treatment 01 experimental 
trypanosomiasis in animals and m dounne of horses 
with the new drug Baver 205 the composition of 
which has not yet been m ide public aroused much 
enthusiasm Iho completely sibsfactor> treatment 
of a human case in Hamburg after arsenic and 
antimony had failed at the 1 iverpool School of 
Tropical Medtcme excited considerable interest 
Other patients were treated at the London School of 
Tropical Medicine and it became evident that in 
many cases the drug had a rapid action on the trvpano 
some* and so far as can be said at present h is efiocted 
a permanent cure The one disadvantage is a 
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certain irritative action on the kidneys which 
however is not of a permanent nature Prof Kleine 
was granted permission by the British Government 
to conduct expenmt nts in Rhodesia and the published 
accounts of his work show that the hopes which were 
entert uned were fully justified and that cures can 
le efiected in a large jicrcentage of natives suffering 
from sleeping sickness even m its idvanced stage 
As regards tl e try panosoiniasis of domestic animals 
lie his nated thit it is only cflicicious in ndding 
them of trypanosomes which are most closely related 
to those wlueh produce disease m man Fxpen 
ments on the propliyl u tic action have shown that if 
cittle which arc to be exposed to the bites of tsetse 
flics are given an injection of the drug before exposure 
the chances of infection are reduced and even if 
inft bon does occur its course is considerably modified 
It is understood that Prof Kleine will in the near 
fubirc give in account in Lon Ion of Ins experiences 

In some cases the Amcnetn graduate appears to 
receive a f irewell address of the nature of a pastoral 
charge before he leaves the university to make his 
own way in he world Such an occasion obviously 
cncouriges platitudes but we may be grateful that the 
issue of Science for October 19 enables Prof Millikan s 
address to a griduatc cliss at Stanford University 
California to reach a wider public He recalls that 
Senatot John Sherman when adiressmg a class of 
griduates in 1891 in which Millikan was included 
teld them tluir prol lem wis to make dcmocrabc 
government work m a country three thousand miles 
one way by two thous ind the other a government 
ind a country which had been preserved to them by 
the sacrifices made to them 1 y his generabon Now, 
is the result < f untol 1 sacrifice 1923 findb the world 
by no moans yet ready for the task presented with 
the problem of making denier racy work on a huge 
seal not only in the United Slates of America but 
also in almost evi ry important 11 ition e n e irth Prof 
Millik m finds that one of the greatest contnbubons 
that science makes to the problem is the discovery 
that progress is in general made by the evolutaonary 
process Ihe vvh >le ol Newtm is incorporited m 
Linstan Ho decides that if bullets are to be 
replaced by ballots it will only be because the nabons 
of the earth 1<* irn to take a more rabon-il a more ob 
jecbve a more scientific itbt ide towards life and all 
its problems 1 or in the jungle ignorance and 

prejudice and impulse and t motion must determine 
conduct and so long as th it is the case none other 
s ive the law of the jungle is possible Prof Milblran 
has no nostrum to propose to eliminate the jungle in 
fluence but looks to the slow growth of a larger 
degree of both public intelligence and public con- 
science than we now have Intelligence enables one 
to know better what he ought to do while conscience 
keeps him doing as he knows he ought He con 
eludes that science imbued with the sprnt of 
sen ice which is the essence of religion and reli gion 
guided by the intelligence the intellectual honesty, 
th* objectiveness and the effectiveness which is char- 
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oc tens tic of the spint of science can between them 
without a shadow of doubt in view of the rate at 
which discoveries are now being made and at which 
changes are being brought about transform this world 
in a generation 

Ai a recent meeting of the Zoological Society Mr 
R T Gunther exhibited some vertebrae of a marine 
Jurassic crocodile Steneosaurus which were marked 
on the sides with discoloured grooves apparently due 
to contact with blood vessels In a letter to the 
1 tmes of December 7 he reported that a dissection 
of the intercostal artenes of a modem crocodile by 
Mr R H Bume had confirmed this idea and he 
suggested that the unusual m irkings may have been 
produced by some calcification of the artenes due to 
a gouty condition perhaps in old ige As the 
appearances are almost unique Mr Gunther has 
presented one of the vertebrae to the Geological 
Department of the British Museum where it is now 
exhibited The discovery led Prof Elliot Smith in 
a letter to the Times of December 12 to recall observa 
tions of blood stains on human bones from Egypt 
and Nubia from 4000 to 5000 years old made by 
Prof Wood Jones and himself In a subsequent 
letter to the Times Mr Reid Moir advises caution 
m interpreting red or brown stains on fossil bones as 
marks of blood most of these being evidently due 
to the deposit of oxides of iron by percolating water 

Tnr Library of the Chemical Society will be closed 
for the Christmas holidays from Monday December 
24 until Thursday December 27 inclusive 

Sir Charlfs SHr rrinoi on has received an official 
communication from the Institut de Prance informing 
him that he has l een elected a corresponding member 
of the Section of Medicine and Surgery of tl e Pans 
Academy of Sciences in succession to the late Sir 
P itrick Manson 

THr Christmas Juvenile Lectures it the Royal 
Institution Concerning the Nature of Ihings to 
be delivered by Sir William Bragg commence on 
Thursday Dec 27 at 30 clock Succeeding lectures 
are on Saturday Dec 29 luesday Jan 1 Thursday 
Jan 3 Saturday Jan 3 and Tuesday Jin 8 

lHi. Board of Trade announces that by virtue 
of the Importation of Plumage (No 2) Order 1J23 
the green (or Jap wiese) pheasant (/ hasianus versi 
color) order Galliformes and the copper pheasant 
(Phasianus Soemmemngi) order Galliformes have 
been removed from the schedule to the Importation 
of Plumage (Prohibition) Act 1921 The importa 
tion of the plumage of the above mentioned birds 
will therefore not be permitted without licence 
on and after January 1 1924 

Thl I llu sir at d 1 ondon News of December 15 
publishes an account by Mr R C Andrews of the 
discovery of eggs of deinosaurs m the Cretaceous 
rocks of Mongohi with excellent photographs of 
some of the specimens To emphasise the fact that 
at least one egg attributed to a deinosaur has been 
known for many years it also publishes a photograph 
of fragments of this egg which have long been m the 
British Museum The earlier specimen was found 
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with part of the skeleton of Hypseloeanruf is ait 
Upper Cretaceous formation m Provence France, 
and the outer surface of the shell is tuberculated like 
that of the new eggs 

The following committee has been appointed by 
the Roval Academy to investigate the quality of 
artists materials and the various methods of cl t uning 
old pictures Sir Aston Webb Mr S J Solomon 
Mr G Clausen Mr C Shannon Prof \ P 1 aune 
Sir Herbert Jackson Sir Arthur Schuster Dr A 
Scott Mr C F Cross Dr W W Taylor Dr R S 
Morrell Mr N Heaton Mr P Tudor Hart Mr J D 
Batten and Mr h F Jackson 

In the notice of a scientific novel m Nature 
of September 1 p 320 Mr H G Wells was mentioned 
as the first to exploit in imaginative literature the 
idea of liberating the energy of the atom Prof 
W A Osborne of the University of Melbourne, 
thinks this is incorrect and remarks in a letter to us 

1 should not be surprised if the first use in fiction 
of the p< s&ibility of unlocking atomic energy occurred 
in The Crack of Doom by the late Mr Robert 
Cronnc This story was published in 1895 by Digby 
Long and shortly afterw ards a cheap reprint appeared 
from the house of Newnes 

A sfrifs of articles c n the reconstruction of Tokyo 
has recently appeared in the Times (December 13 
13 and 15) The total value of the houses destroyed 
in the city is estimated at about 146 million pounds 
the number of houses lost being 224 567 of which 
more than 97 per cent were burnt According to 
Prof Ichikawa fire broke out after the earthquake 
m the building adjoining the University Library 
The witer supply had already ceased and although 
every effort was made to screen the various rooms 
the fire sw iftly penetrated into them the destruction 
of the library and the greater part of its contents 
being the work of a few moments 

Thf Prince of Wales has consented to become the 
first member and president of the Fellowship of the 
British Lmpire Exhibition a non party organisation 
which has been formed to promote Empire unity 
The subscription for membership two guineas 
entitles the member to a certificate of membership 
a badge and a season ticket to the Fxhibition at 
Wembley The funds thus raised are to be devoted 
to scholarships for university or technical education 
each c f the value of 1000 1 No details are given of 
the conditions of awards except that candidates 
must be citizens of the British Empire and either 
members of the Fellowship or nominated by members 
In accepting the presidency of the Fellowship the 
Pnnce expresses the hope that its programme of 
Imperial education and settle nent scholarships will 
play a a aluable part in promoting knowledge of the 
Empire 

In addition to the letter from Dr H H Mills 
printed in last week s Nature page 865 we have 
received several others m which different views 
are expressed upon Mrs Hertha Ayrtons scientific 
work and influence from those given by Prof Henry 
E Armstrong in the obituary notice which appeared 
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&x dor a8ue of December 1 One of the subjects 
especially referred to is the anti gas fan of which 
ft u pointed out that more than 100 ooo were used 
during the War As however a full discussion of 
this device as a protection from gas attacks appeared 
in 1930 in vol 105 of Nature pp 336 422 453 
and 612 and Mrs Ayrton herself took a leading 
part m it no useful end would be served by going 
over the same ground again With regard to her 
work on the electric arc it may be remarked that 
an appreciation of it appeared in the Journal of the 
Institution of Electrical Fngitieers for October last 
over the initials of a distinguished authority on 
electrical engineering 

In view of the high standard of the essays sent m 
for the R 38 Memorial Prize 1923 tho Council of the 
Royal Aeronautical Society has decide 1 to increase 
the amount for this year only from 25 guineas to 
40 guineas and to divide the pn/e between the 
papers on The Aerodynamic il Ch iractenstics of 
the Airship as deduced from T xperiments on Models 
with Application to Motion m a Horizontal Plane 
by Mr R Jones and A Detaile 1 Consideration of 
the Effect of Meteorological Conditions on Airships 
bv Lt Col V C Richmond and Major G II Soott 
Both these papers will be published in the Journal if 
the Royal Aeron lutical Society together with the 
paper on The Strength of Rigid Airships by Mr 
C P Burgess Commander J C Hunsvkcr ind Mt 
S tarr Truscott which the Council mentions as deserv- 
ing special commendation Intending compctitois 
are reminded that the names of entrants for the 1924 
prize should be sent in to the Secretary Riyal 
Aeronautical Society 7 Albem irle Street I on Ion 
W t on or before Dec 31 the last date for tho 
receipt of the papers u> March 31 1924 

Thf annual exhibition of the Physical Society of 
London and the Optical Society which is to be held 
on Wednesday and Thursday January 2 3 at the 
Imperial College of Science and Technology South 
Kensington will be open in the afternoon (3 ( pm) 
and in tho evening (7 iopk) Mr H B Grvlls will 
give a lecture on The Heape and Grylls Rapid 
Cinema Machine at 4 p H on January 2 and at 8 p m 
on January 3 Sir Richard Paget will givo a lecture 
on The Nature and Artificial Production of Human 
Speech (Vowel Sounds) at 8 p m on January 2 and 
at 4 FU on January 3 More than fifty firms are 
exhibiting scientific apparatus and a number of 
experimental demonstrations have been arranged 
Invitations have been extended to the Institutions of 
Electrical and Mechanical Engineers the Chemical 
Society the Radio Society of London the Kontgcn 
Society and the Faraday Society Admission in all 
cases will be by ticket only and members of the above 
Societies should apply to their secretaries Others 
interested should apply direct to Prof A O Ranlane 
hon secretary of the Physical Society Imperial 
College of Science and Technology South Kensington 
SW7 

Scientific work in Egypt has just lost a strong 
supporter owing to the retirement of Mr E M Dowson 
from the post of Fi nancial Adviser to the Egyptian 
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Government This post is the highest in the Egyptian 
Government Service open to a non Egyptian Mr 
Dowson joined the Service m 1901 as a member of 
the Survey Department and on the retirement of 
Colonel Lyons m 1909 was made Director General 
During the latter part of the War he acted as Under 
Secretary of State for Finance and later as Financial 
Adviser to which post he was definitely appointed 
in 1919 Having been hoad of a scientific department 
he knew the importance of scientific research to the 
progress of a country and fostered it in every way 
he could Of the work earned out under his direction 
one may mention the geodetic tnangulation of Egypt 
and the precise levelling of the Nile valley He 
was also responsible for a number of improvements 
in the organisation of scientific work under the 
Egyptian Government including the formation of 
the Cotton Reseirch Beard and the transfer of the 
Physical Service to the Ministry of Public Works as 
a separate department 

A usfiul piece if work has been done by the 
British Industrial Safetv First Association m 
issuing a revised an 1 extendc 1 version of the lllus 
trated pamphlet by Mr Leon Goster on Good 
Lighting os an aid to Safety rhe underlying 
punciples of good lighting are based on a great deal 
of patient scientific work and somewhat complex 
investigations but the main conclusions are here 
sot ut m quite simple terms and aro illustrated by 
many telling sketches and photographs There are 
for example pictures showing how various forms of 
accidents may be caused by bad lighting and charts 
indicating how the frequency of industrial accidents 
is greatest during the dark winter months Examples 
of improved output following the adoption of scientific 
methods of lighting are quoted and it is pointed out 
that the cost of adequate illumination is usually less 
than 1 per cent of the cost of production Reference 
is also made to lighting conditions in mines and on 
the railways The chief recommendations of the 
Home Office Departmental Committee on Lighting 
in Factories and Workshops are explained and the 
classification of operations into two classes fine 
work (requiring not less than 3 ft candles 
and very fine work (requiring not less than 5 
ft candles) is incorporated in the booklet as an 
appendix 

In consequence of the existence of the Colorado 
beetle in France and in ordtr to prevent the intro 
duction of this d mgeroi s pest into England and 
Wales the Ministry of Agriculture and Fisheries 
deemed it necessary in the early part of 1923 to issue 
an Order (the Colorado Beetle Order of 1922) which 
in effect prohibited the entry into Great Britain of 
living plants and vegetables grown in a wide area 
in France Following representations made to the 
Ministry and as a result of the visit of investigation 
to the infected region m France which was made by 
the Ministry s entomologist during the autumn it 
has now been decided to amend the regulations 
The Colorado Beetle Order of 1923 has accordingly 
been issued and came into operation on December 17 
revoking the corresponding Order of 1922 The effect 
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of this new Order will be that in place of the declara I of teaching and research is not always as high as 


tion required at present each consignment of living 
plants potatoes or tomatoes shipped from ports 
in European Prince to Great Britain must m future 
be accompanied by a pirticular certificate or copy 
certificate which must be delivered to an Officer of 
Customs at the same time and together with the 
entry relating to the consignment In future no 
certificate or declaration of any kind will be required 
in the ease of vegetables for consumption other than 
potatoes or tomatoes 

A series of artieli s m Science uid In lustrv m 
America from the pen of Di W Rosenliun has 
recently ippearc 1 in the rttgtneer and in the con 
eluding article on October '■6 the author sums up 
his impiessions dtnvcd fr >m visits to i lirge number 
of scientific end industrial labor itones in North 
Vmeiiea It is remarkable that the enormous 
development of certun laboratories devoted to 
mdustnil research whether under the management 
of a commercial body such as the General Eleitni 
( j or of a Government dcpirtmcnt sueh as the 
U S Bure lu of Stand ards h is noticeably had a 
paralysing effect n the universities some teachers 
of science imagining that it is useless for them with 
limited equipment to enter into competition with 
sueh great institutions Such an impression is the 
author lemarks would be most unfortunate if it 
were to become general The employment of so 
many competent physicists and chemists m industry 
has to some extent injured the scientific staffs of the 
universities and the standing of the men m charge 


might be expected from the wealth and population 
of the country and from the vast sums expended on 
buildings and equipment On drawing up a list of 
the most eminent men in vanous branches of scientific 
investigation the proportion of Americana is dis- 
appointingly small when the resources of the country 
are taken into account This attitude of America 
towards science and its applications is recognised 
and deplored by American men of science themselves 
ind it is a subject of speculation how long it will 
take so great i nation to awake to the necessity of a 
thange in this respect 

But x ttin No 71 7 of the Department of the Intenor, 
Washington is on Sodium Sulphate its Sources 
and Uses by R C Wells 1 his pamphlet deals with 
the mineral forms of sodium sulphate together With 
salt cake nitre cake and Glauber s salt Iho sulphate 
process of making wood pulp is also described The 
booklet is well illustrated with diagrams of crystal 
forms equilibrium diagrams etc 

We have received from the Canadian Department 
of Mines a copy of a report on titanium by A Robin 
son The fliree parts into which the book is divided 
deal with the metal and its compounds its occurrences 
in C anada and the production and uses of the metal 
respectively The book is well illustrated with maps 
and diagrams The uses to which titanium and its 
compounds may be put are fully discussed These 
include its use in the metallurgy of steel arc light 
electrodes pigments mordants and in the ceramic 
industry 


Our Astronomical Column. 


Mhuikv an Lvenivi Star Mercury will be 
visible to the » iked eye on 1 tew evenings at the end 
of December the plinet being ibove the horizon 
more th in 1 J hours after sunset \t about y e m 
Mercury will be visible on very clear evenings a little 
above the W S W horizon shinin„ with a rosy light 
and scintillating after the manner of 1 fixed star 
The brilliant planet Venus will be situated about 
8° to the eastwards and 1 fiord a due to the exact 
position of Mercury wluch will shine with far less 
lustre A held glass might be employed to adv intage 
Tarly in Jinuary Mercurv will disappear from the 
evening sky but Venus will remain very conspicuous 
in the twilight during the ensuing winter and spring 
months 

liu 1 ivmlin Shift in ihi Soi ar Spectral Lints 
— Mlusi n w is made in this column recently to the 
announcement of Prof C F St John that he was 
satisln 1 th it this shift really exists He gave 
further di tails m a paper read at the mcoting 
of the Royal Astr n jmical Society c n December 14 
in lus previous researches he had felt it necessary 
to confine lumsclf to lines that are not subject 
to pressure sluft But now that the pressure 

in the photosphen is proved to be low the 
choice of suitable lines for measurement is greatly 
widened In stu lying the wave lengths of iron lines 
at the centre of the sun s disc and at different levels 
m the photosphere he finds a shift in excess of 
Einstein at the highest level* in agreement with 
Einstein at the middle levels and in defect at the 
lowest ones these could be explained by downward 
and upward currents in the respective regions super- 
posed on the general Einstein displacement He also 
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found the litter displiccment it the suns limb 
here too some other influence was superposed on it 
scattering due to the greater thickntss of solar 
itmcsplere traversed by the rajs was suggested 
Mr rvershed expressed himself in full agreement 
with the conclusions but Prof Newall thought the 
evidence wis still not lecisivc as many other dis 
turbing influences were at work on the sun eg the 
Staik effect polarisation and anomalous dispersion 
the observe 1 displacement might be due to these 
1 i\ro Caluum Clouds in Intlrstlllar Spacl — 
Mr J b 1 laskett has made an examination of the 
radial motion indicated by the calcium lines in some 
Cepheid stars of earlv type which hive been found 
not to partake of the periodic shift of the other 
spectral lines It has for some time been considered 
tn it these stirs are surrounded by calcium clouds 
It is now found that these clouds in vinous regions 
of the heavens appear to be stationary relatively to 
the general system of the stars The clouds would 
thus seem to be independent of the particular stars 
showing the lines and it was suggested at the meeting 
of the Royal Astronomical Society on December 14 
that there might be a general diffusion of calcium 
vapour throughout the stellar system but that m 
most stellar spectra its presence is masked by the 
strong H and K lines belonging to the stars them- 
selves Vanous difficulties were referred to m the 
discussion Some thought that the clouds would be 
luminous and show bngnt lines another difficulty is 
the practically perfect transparency of the stellar 
spaces which Dr Harlow bhapley deduced from his 
work on the globular clusters The subject is still 
somewhat obscure 
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Eakly Hittite Records —Valuable additions to 
our knowledge of the early history and politic il 
ralatron* of the peoples of Western Asia are made 
by Prof Sayce In tho concluding pirt of Anoint 
E&P* Jor the current year which has just appeared 
Prof Sayce translates some of the early cuneiform 
Hittitc tablets recently published by Dr I orrer 
which relate tho campaigns of Sargon of Akkad and 
Naram Sin in Asia Minor Naram Sin s enumeration 
of seventeen kings who formed an alliance agunst 
him includes rulers of cities in Babylonia Northern 
Syria and Eastern Asia Minor and proves the 
intimate connexion which existed between all parts 
of Western Asia in the third millennium b c from 
one of the Boghaz Keni tablets in i reerrd of i later 
King lelibinus we now leira that the kaler of the 
Hittite in\ asion of Babylonia ib iut i >oo n e 
which overthrew the Amonte dvnasty of hhaimnu 
rabi was Mnrsihs I Tclibmus ilso gives i list of 
the cities over which he ruled including Damascus 
J his is the earliest mention of this city m cuneiform 
tablets It indicates tint the Hittite sovereignty 
extended southward as far as tho n rtheni boundary 
of Palestine ind explains how Hittite settlcis fjuncl 
their way to Hebron m the time cf Abrah im 

MatHI MAT1CAT Woi K OX J\MLS CtRKORV — In 
vol xh of the Proceedings ot tlu I di iburgh 
Mathematical Society Prof G A Gibsm gms 
a critical ind histoncal acc Hint of the w rk of 
James Gregory To the ordinary student cf mathc 
matics Gregory is now known almost solely as 
the man who first used the phrisc converging 
senes as a technical term ind as the author of the 
senes for tin l x The latter s ms is compar ttively 
unimportant not a fundamental senes like laylirs 
and it is vciv unlikely that it would hav been 
associated with Gregiiy s nime but fir the part it 
played in the Newton I eibm/ controversy \ et all 
contemporary references to Gregoiy show that he 
w is considered to be among the first mathc matiuans 
of his day quite apart from lus famt os the author 
of the Optica Promota I ndoubtedly the b >oks 
he published were of stethng ment though compara 
tively few references to them exist in modern matlie 
matical literature 

Ax Razi [Rhazls] as a Pionefr Chtmist — In 
Nf 3 6 of vol xliv of tile Deutsche I iteraturzeitung 
(Berhn 1923) Prof Julius Ruska of Heidelberg his 
an article on the contributions to chemistry of the 
Persian physici an A 1 Razi (died a n 923 or 932) He 
pomts out that 1 satisfactory history of Islamic 
medicine and chemistry is still lacking and remarks 
that it is necessary to get back to the texts themselves 
According to Prof Ruska A 1 Razi s chemistry as 
found in his Book of the Secret of Stcrets is 
characterised by the inclusion of a good deal of new 
material unknown to the Greek alchemists and also 
by the classification o! chemicals into three classes 
according to their origin from animals plants or 
minerals Prof Ruska attributes to AIR izi in 
addition (a) the introduction of sal ammoniac and 
(b) the first systematic and well organised treatment 
of particular chemical reactions here however ho- 
is inaccurate since Jabir ibn Hayyan (died about 
ad 813) mentions sal ammoniac very frequently 
noting both the natural product and that made from 
hair and also devotes several small books to a con 
sideration of such operations as calcination distilla 
tion sublimation etc As A 1 Kazi was certainly well 
acquainted with Jabir s books it is clear that a great 
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deal of the credit for the pioneer work to which Prof 
Ruska refers must be given to the latter chemist It 
is interesting to note how modem research is restoring 
to the Muslims the great reputation for chemical skill 
which they possessed for so long though it suffered 
heavily in the latter half of the nineteenth century 

Pits ro Patuolocy in Horticulture — The 
Gardener Chronicle for Novcmbar j contains under 
the gencril title Ihc Relation between Horticulture 
and Phyto Pathology the first instalment of a paper 
b\ l‘iof I lianna Wesicrdijk read at the Inter 
national H lticultural Congress it Amsterdam in 
September lost Dealing with probUms of unusual 
ditto ulty this p aper seems to be singularly clear and 
precise and is nine the less valuable for its frank 
recognition of the numeious 1 acuna: in our scientific 
knowledge of the life history anil method of spread 
of many important horticultural diseases The 
present instalment cmtains a wealth of data upon 
two important problems — (1) the need for stenhsa 
tion of seeds in the ease ol ititam liseises and the 
metho Is a lc pte I m van >us ec untnes m such pro 
cesses ot sterilisation (.) the successful growth of 
plants m sick soils bv the gtnetic selection of 
resistant stiains 

I refs or tul Goi D Goast — The Bulletin of the 
Imperial Institute volume 21 No 2 1923 contains 
an interesting account of the trees of the Gold Coast 
which is based upon information supplied by Dr 
J M Dalziel senior Sanitary Officer of the Gold 
Coast and illustrated by four excellent j hotographs 
f he trees described occur mainly in tho deciduous 
forests of what is sometimes called the Su lan zone 
of vegetation From the forestry point of view the 
trees are not of great value but they have many 
local uses for timbi r fibre gums and fuel etc while 
the fat ot the shea butter tree ( Butryospermum Parhn) 
gives to the open pork savannah forests considerable 
economic vs’ue 

Oclanoc RAI HY o* THF J ava Sea — A gap in the 
oceanographical knovvlc ige of the waters ol the Malay 
archipelago has been tilled by tht rescaiches of 
Mr K M van Weel in the Java and South China 
seas from 1917 to rjzo (Meteorological and hydro 
graphical observations in the western part of the 
Ncthci lands Last Indian Archipelago Treubia 
vol iv pt 14 1 »2j) 1 he lengthy memoir is 

accc mpamid bv a portfolio if 28 distnb itional 
charts Ihc floor of the Java Sea is shown to slope 
gently downwaids from Sumatra tow irds the east 
barely reaching a dcptl of 100 metres to the west of 
M acassar Strut Last of the 100 metre isobath the 
depths appa ar tc increase suddenly but this is out 
side the aica of Mr van Weels suivey A remark 
able feature is a deep channel in Sunda Strait between 
Sumatra and Java An eiosion channel caused by a 
strong current moving out of the Java Sea suggests 
itself but this explanation does not fit the facts Mr 
van Weel is disinclined to regard it is a tec tome 
chasm as has been suggested and leans to the belief 
that it represents the sunken \ alloy of a large nver 
He accepts Molcngraaff s pleistocene continent on the 
site of the Java and China seas and regards the 
Sunda submarine channel as a submerged feature of 
that land All hydiographical as well as a number 
j >f meteorological observations are given in full 

River Poliution— lhe pollution of the River 
Tyne and its deleterious effect on the salmon fisheries 
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is the subject of a well written paper by Miss E M 
Meek in the report of the Dove Marine 1 aboratory 
for 1922 23 J tfty years ago the salmon fisheries of 
the Tyne wtre more than ten times as prosperous as 
they are today and dmost conclusive evidence is 
now given to show that the decline of this industry is 
due to sov age pollution Ihe paper is of general 
interest since it is illustrated by a series of curves 
correlating the eflect of sewage contamination upon 
the oxygen content of the water the result of in 
experiment on / arers 11 1 partis indicates tint the 
toxicitv of the sew igc is directly due to lortign sub 
stances in the sewagt ind not to the reduced oxygen 
content of the w iter It would be interesting to know 
to what extent sew ige must be diluted in order that 
this fish can continue to breed under experimental 
conditions also what is the direct eflect if any of 
the reduced oxygen supply 

Bouniiariis in i hi Ixiun S 1 a 1 1 s — Bulletin 
No 689 ot the 1 niteel Stites Geologic il Survey is a 
eompleb acceimtofthi bound mes ireas geographic 
centres and altitudes of ill States in the l mted Stites 
including oveisra possessions It is a revisctl ind 
ini irgid editi m of i bulletin that w is first published 
m 1884 and has been lepubhshid with additions 
wvtiil times sm c that ditt A brief mtroeluctioii 
disc nsses ho \ lioiindiriis at c established mdc hinged 
but the gn iter pirt of the volume deals with the 
boundaries of flit different States I nil details of the 
prese nt position of the bound tries and of all p 1st 
cli inges ire given with del uled lefertnees to treaties 
and other State elocutnents In iddition to a number 
of sketch maps theic is a lirge reproduction of the 
second eelition of the Mitchell map of the British and 
Flench elominions in \oith \meru 1 as printed in 
1774 or 1775 This w is tht map thit was used in 
forming the peace tre ities of 1782 and 1783 foi in 
spite of its imperfections it was the best ivailiblt it 
the tune A coloured map shows the routes of the 
principal exple reis from 1501 to 1844 m the territoiy 
now covtreel by Imtid Statts jurisdiction The 
publication contains a gre it deal of valuable material 
for the study of the evolution of bound 11 y lines ind 
fiontiers 

Phiiiuim I ARiHQUsxLs Ihe Philippine irchi 
pelugo is one of tin most u tiv e seismic regions 111 the 
world yet ne ir its eentie lies the lorn, narrow lslinel 
of Cebu in which for the last four centuries dmost 
the only earthquikes felt have come freim outside 
On this iccount the carlhqu ikes that may be con 
sidcred as belonging to it art of interest if only in 
showing th it hist me time may be too brief to reveal 
ill the areas of seismic change One earthquake that 
e lused slight d image in Ce bu occurred in 1887 anel 1 
seeonel on 1 cbruaiv .8 1922 The latter is the 

sulijee t of a bncf report by the Re v M S iderra Mas6 
the historian of Philippine eirthquikes (Bulletin of 
the Weather Bureau Manili for Itbiuarv 1922) 

I he ire i ot d image included the e ipital city Cebu and 
the small island of M ictan to the east In the channel 
between the islands beneath which the origin probably 
lay unusual moviments of the si a were observed and 
on the same d iv but at in unknown hour the cable 
crossing it was broken 

Sslb Surfacc Glolooy in Oilfift us — Until the 
last few years sub surface structural analyse in 
oilfield work tended to be a very haphazard process 
loo often subterranean structures have been described 
in terms of mapped surface evidence and methods 
of correlation of well log dati have been in the mam 
of a somewhat crude character until the technique 
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of palaeontology and petrology was acquired m dealing 
with the evidence adduced from drilling operations 
Some recent reports of petroleum geologists attached 
to the United States Geological Survey have shown 
that the necessity for more detailed work of this 
character is now fully appreciateel and a great deal 
of minute mvestigition is being prosecuted in this 
connexion It is therefore somewhat of a surprise 
to see th it in the case of the sub surf ice study of the 
Pershing oil and gas held Osage County Oklahoma 
the mthor Mr \V W Rubey has adopted methods 
dipending llmost entirely on drillers reports graphic 
well logs field statistics and the like rather than the 
more highly technical and certainly more convincing 
methods of study It is open to doubt as to how far 
graphical methods of interpreting oil well behaviour 
lead to Teilly important evidence which may be used 
as 1 basis of deduction of subterranean conditions 
and as a guide to the future course of developments 
of the oilfield concerned As criteria of geological 
cm umst inecs individu vl or even collective oil well 
performances arc of doubtful value if studied without 
reference to as comprehensive a knowledge of the 
unexposul rocks as possible It is not to lie expected 
of the iverige driller that he is trained in even the 
dements ol hthologv his terminology is necessarily 
crude and in tinny mstmees untrustworthy It is 
for the geologist to inalyse ind name the simples 
just is it is his business to use those results for precise 
condition below ground 1 hereafter by co ordina 
tion of sudi evidence ind all other stitistical data 
furnished during the life history of each well he is 
in a position to supply the opentors with all the 
information necessary to economical development of 
the field as a whole 


Ivainiall in Sumatra — The Roval Magnetic and 
Meteorological Observatory it Bativia has lccently 
published in Vcrhanilelmgen No 11 a summary of 
rainf ill in the northern p irt of Sumatra s Oostkust 
by Dr ] Bocicma The observations are made at 
tlic official rainfall stations and the figures are not 
used unless they cover a period of at leist 4 years 
Ihtre are 288 stations avnlable ind in addition 
22 stations in Atjch and 4 111 lapanoeh Monthly 
and annual results have been cilculated for a 
normal period of 20 vears Maps for the year and 
for each month show the areas of equal amounts 
of rainfill for pricticallv the whole country also 
the months of maximum and minimum rainfall It 
is cstim ited by discussion that a monthly mean 
rainfall cilculated from 5 years observations may 
differ to the extent of 40 to 40 per cent from the 
average obtained from a long senes of observations, 
say 35 vears 111 the case of 10 years obsoivations, 
the deviations are leduccd to ibont hall that value 
lor 30 years the difference from the 34 year normal 
is only 3 per cent The rainfall increases from the 
coast to the mountains the annual map showing a 
general rainfall of about 60 to 100 inches near the 
north east coast to about 150 to 260 inches in the 
mountains An annual average of 263 mches is given 
at B ind ir Baroe The rainiest season is October and 
November with a secondary maximum in April and 
May Ihe double tropical periods of rainfall are 
scarielv disturbed by the monsoons The minimum 
rainfall occurs in 1 ebruarv and June Statistics are 
given of the monthly and annual amount and fre- 
quency of r unfall at all stations More than ordin- 
ary interest is associated with the carefully worked 
results since Sumatra is divided by the equator and 
falls about equally in the Northern ana Southern 
Hemispheres Such discussions are of the highest 
value to the world s meteorology 
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Heat Conduction in Liquids — In the issue of the 
Proceedings of the American National Academy of 
Sciences for October 15 Piof P W Bndgman of 
Harvard gives a summary of the results of his 
ipeesurements of the heat conductivities of 1 5 liquids 
at 30 6 and 75 0 C and at pressures up to about 1 2 000 
atmospheres The liquids wtre pi iced lietwcen two 
concentric metal cylinders to the inner ot which heat 
was communicated electrically and the difference of 
temperature of the two mi isured Tor all the liquids 
tested with the exception of wait r the conductivity 
decreases as the temperature rises and increases with 
rising pressure I or the more compressible liquids 
the conductivity at 1 pressuie of 12 000 itmospncres 
is nearly three times that at atmospheric pressure 
If the transfer of enefgy from molecule to molecule 
is assumed to t ike place with the speed 1 of sound in 
the liquid the thermal conductivity should be j ti* 
where d is the distance apart of the centics of con 
secutive molecules l his relit ion is shown to be 
salishcd approximately 

Firing with Pulvi risfd Coal avi> Blasi 
t urn acl Gas — The firing of coal in a pulverised 
condition that is yo per cent litre ugh 1 100 mesh 
screen (100 holes to the linear inch) and by per cent 
through a 200 mesh is attricting some ittcntion in 
Great Britain In the t nited States ilviut yo 000 000 
tons of coal per annum is being burnt m the pulvcr 
lsed condition chiefly in the iron ind steel cement 
and glass industries Since 1920 the r ipid growth m 
the application to steam generation has been rematk 
able and very soon about 3 000 000 tons per annum 
will be ab-airbed in this one operation although little 
or no progress has so far been madt in Gre at Brit aan 
One advantage of pulverised cod is th it it will work 
in conjunction with blast turn acc gis In the opera 
tions of the blast furnace a large volume of low grade 
gas is given off averaging yo 110 B Ih l pea cubic 
foot with a composition of about 24 J per cent e irbon 
monoxide 5} per cent carbon dioxide 2) per cent 
hydrogen { per cent methane and 6bJ per cent 
nitrogen As a rule the surplus gis is burnt on very 
crude lines under steam boilers and because of the 
great fluctuations m the supply g< nei ally coal h is to 
be used as an auxiliary fuel 1 his gives bad results 
since it is difficult to keep pice with the variations 
in the gas supply lor these conditions however 
pulverised fuel is good since it is ilmost is easy as gas 
to regulate and adjust and cm be started up or shut 
down in a few minutes A good example of this 
principle is the huge River Rouge power plant of the 
Ford Motor Co at Dearborn Detroit wncr 70 per 
cent blast furnice gas and 30 per cent pulverised 
coal is burnt without difficulty It has been stated 
that by neglecting this means of utilising blast furnace 
gas, Great Britain is at present wistmg more than 
1 000 000 h p 

Ihi. Earihs hircaRosi aiic him — In the 
September issue of Iimstnal Magnetism and llmo 
ipMent Lite truth Dr S f Alauihly reviews the 
evidence now available as to the daily vanition of 
the potential gradient in the air over both land and 
sea The land observations were made at nearly 
20 stations between Cape Thordscn in latitude 78° 
north and Cape Fvans m latitude 77 0 south and the 
ocean observations on board the magnetic observing 
ship Carnegie in the Pacific Atlantic and Indian 
oceans Dr Mauchly finds that as a first approxima 
tion the gradient vanes daily from 80 or yo volts per 
metre at 4 o clock to 110 or 120 volts per metre at 
18 o clock Greenwich mean time at all land vnd sea 
stations There appears to be some variation of the 
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magnitude of the daily change and of the time at 
which the maximum gradient is attained with the 
sc iso n of the year and with the locality but these 
are not suihuent to invalidate the gontril conclusion 
In mid Pacific and at land stations during Tune and 
July a reduction of the amplitude of the daily change 
makes it evident thit then is also a 12 hour wave 
but the obscrvitions are not yet numerous enough 
to justify conclusions being drawn as to its nature and 
its generihty 

Synihfsis or Bln/fne — The classical experiment 
of Berthelot on the polymerisation of acetylene to 
benzene madi so far b ick as i8y8 was a funelamcntal 
synthesis of 1 tnzene and is still quoted in the text- 
books The yield of benzene and allied liv drocarbons 
however w is so small that much experimental skill 
was necessary to prove their presence The results 
were not greatly improved by the use of catalysts 
the m nn action in all eases being the decomposition 
of the actlylcnc into its elements In the Complex 
rendus of Nov emlier 5 of the Pans Academy of Sciences 
N D /elinsky desenbes experiments on the poly 
mens ition of acetylene ui the presence ot activated 
wood chircoal at 640 to 650 ( Under the con 
ditions desi nbed more than 70 pet cent of the weight 
of the acetylene passed over the charcoal wis con 
verted into liquid produt ts I rom this liquid 
ibsolutcly pure synthetic benzene (303 gin ) wa c 
obtained ind other substances isoUted from the 
eondens ite included toluene p xvlene stvrol indene 
n iphthaline fluorenc and anthracene 

Si 01 1 Sim Marini Lni infs —A great deal of 
txpcnmcutal work on flu Still engmt lie now been 
done by Messrs Scotts Shipbuilding uul hngimenng 
Company of Greenock and thur experience has 
unbled tlie firm to consider the ipplication to 
letual vessels [hems Di/ncs is now fast approach- 
ing completion and is the first in which a large scale 
installation of Scott Still engines has been fitted 
In this system the cylinder on one sidt of the piston 
is used is an oil engine (two stroke Diesel cycle) 
mil on tlu other si le as a steam engine l ho water 
in the jackets is kept at working steim pressure 
ind any heat passing through the cylinder walls is 
use d to gene rate steam He at is also recovered from 
the exh lust gases by lilt ins of a regenerator and also 
by a teed he iter The m s Dohus is 400 ft long and 
has a displaceme nt of 1 1 650 tons The total pow er of 
2500 blip is divided between two main engines 
of foui cylinders each 22 in diameter and 16 in 
stroke and running at 1x5 to 120 revs pr mm 
giving a ship speed of about 1 1 knots w hen fully 1 jaded 
under scivict conditions Steam is generated vt 
about 140 lb pc r sc] in and is first employed at the 
back of the piston in one c y lin ler ictmg is 1 high- 
pressure piston and then is taken to the other three 
cylinders which together et as the low picssure 
cylinder Official trials of the engines hive been 
mode by the Marine Oil I ngine In Us Committee 
appointed by the Institu ions of Mech imc ll l ngineers 
and Naval Architects Then report has not yet 
been issued but the following summary is avulable 
Average mean effective pressure oil engine 778 lb 
per sq m average raep iteam cycle referred to 
oil engine volume b b lb per sq in total average 
ni e p 84 4 lb per sq in revs pr rain 122 
total indicated horse power 1425 brake horse power, 
1251 mechanical efficiency 87 8 per cent oil 
consumption per b h p per hour o 33b lb steam 
evaporated per hour 2400 lb An account of the 
engine with photographs and drawings appears in 
[ hngtneermg for Novembe” 23 
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The British Empire Exhibition, 1924 


\VIDLSPRr \D interest throughout the British 
" F mpire and elsewhere was aroused by the 
Imperial Conference attended by statesmen and 
representatives from the constituent parts of the 
rnipire which recently concluded its sittings in 
London Among the subjtcts dealt with at this 
historic gathering was the natural resources of the 
Lmpire and their exploitation ind practical expression 
to many of tie points raised will be given bv the 
British Lmpire Lxhibition to be held next year at 
\\ imblev During the summer months from April 
until October the 1 xhibition will lie 1 centre of 
attraction throughout the British lmpire and indeed 
throughout the world The immediate object will 
be to furnish a lisplay of the natural resources of the 
countries of the British Empire and the activities 
mdustnil and social of their peoples the ulterior 
motive is the promotion of Imperial trade In effect 
it should be in impressive spectacle demonstrating 
the progress of civilisation 

The scheme for i British hmpnc Exhibition wis 
put forward in 1 113 bv the late I ord Strithcona but 
it w is not until 191 j that d< finite steps were taken to 
promoti such an exhibition V prov lsion il committee 
secured the ipprovil of the Board of Irade the King 
graciously consented to become patron ind in June 
19 o the project w is formally launched at a meeting 
held it the Mansu n House i he Pnncc of Wales 
liecame president of the generd committee and m 
December ijto an Act of Parliament was passed 
authorising the Government to contribute to the 
guarintce fund and the Dominions Overseas were 
formally invited to take part m the Inhibition A 
sitt of 1 ■jo acres since increased to 200 acres was 
selected at Wembley ind work was commenced 
I he in igmtu le of the part in the Lxhibition which 
will be taken b\ the Dominions Overseas cm be 
githcred from the following figures at the Pans 
Exhibition of 1 yoo they had 60 000 sq ft at the 
White City m I ondon in ix>8 no 000 sq ft it 
Wembley they are having 600 000 700 000 sq ft of 
space Most of the Dominions are building pavilions 
to display their exhibits Austrdia is spending a 

?uarter of a million pounds on its display the 
mlian Fmpire about 167000/ New Zealand 1 
minimum of Oo 000/ ind the other Dominions 
amounts in accordance with their sire The building 
for \ustr ilia alone cov ers 1 50 000 sq ft while the 
Government of In ha has occupied loo 000 sq ft 
Other noteworthy buildings within the grounds are 
the P daces of Industry and Machinery and the 
agriculture section wluch will house the Home 
Country exhibits ind a building for the conferences 
which ire to 1 e an important feature of the T xlubition 
To turn to a lighter side there is a sports stadium 
about one ind a lulf times the size of the Coliseum 
at Koine which will accommod itc 125 c 00 spectators 
and an amusement pirk where the usual exhibition 
amenities will be provided All the principal buildings 
of the E xhibition ire of 1 permanent and substantial 
nature and it is hoped that the site will be the home 
of future large scale exhibitions 

1 he British Lmpire E xhibition is itself of the nature 
of 1 comp tn> md the funds necessary for the 
org inising w ork and construction have been advanced 
by banks on the security of the guarantee fund It 
is hoped that the receipts from gate money sale of 
space in the Exhibition and other sources of revenue 
will render it unnecessary to call on the guarantors 
At the close of the Exhibition the property will be 
vested in a body of trustees to idmunster as a site 
for exhibitions and any profits obtained subject to a 
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first charge in favour of the guarantors should it hare 
been necessary to call upon them is to be devoted to 
public objects 

In order that the Exhibition may fulfil its purpose — 
to display the natural resources of the British Empire 
and the activities of its people — it is obvious that a 
wide range of exhibits must he included To all the 
general condition is attached that if manufactured 
they must have been manufactured mainly within 
the Lmpire or if raw materials they must have been 
produced within the T mpire lo organise such a 

vast and varied collection is a t isk of no mean order 
Tor this purpose the exhibits have been divided into 
10 sections 45 groups and 130 classes Among the 
section headings are food which includes agriculture 
fisheries and food products raw materials including 
minerals and forest products education science and 
art including the several grades of education and 
human animal and plant diseases of the tiopics 
Groups in other sections are devoted to aeronautics 
telegraphy and telephony chemical plant dyes 
instruments hygiene and samtition and social 
economy More thin thirty committees have been 
appointed eich consisting of experts m a particular 
subject or branch of in lustry to deal with the exhibits 
In some eises the organisation of exhibits has been 
undertaken by recognised trade associations t g the 
British Lnginceis Assou ition is arranging the general 
engineering section tho British E lectrical and Allied 
Manuf icturers \ssocution the electrical engineering 
section the Society of Motor Manufacturers and 
Traders tho motor transport section and the Associa 
tion of British Chemical Manufacturers the chemical 
section Pure science exhibits are being arranged by 
the Royal Society and the Association of British 
Chemical Manufacturers the latter body having 
un lertaken the whole of the pure chemistry side 
lhe chemical section itself will be a self contained 
h ill with about 40 000 sq ft of floor space within the 
Palace of Industry and the chemical manufacturers 
association is spending 100 000/ on it The bulk ol 
the space will be dev oted to exhibits from the leading 
firms of ifiemical manufacturers in Great Britain 
which will be arranged roughly in five groups (1) 
heavy chemicals (2) dyestuffs and intermediates 
(3) fine chemicils (a) soap ind perfumery and (5) 
s< lentihc One small section within the Chemical 
Hall 2500 sq ft in irea will be devoted to pure 
chemistry and it is hoped to demonstrate here the 
body of scientific reseirch on which the chemical 
industry of Great Britain rests lhe organisation ol 
the scientific section is in the hands of a committee of 
representatives of scientific societies interested which 
was recorded in our issue of November 3 p 665 
This committee and the Royal Society s committee on 
scientific exhibits have three members m common 
and m this way it is hoped to avoid overlapping 
It will not be possible m tbe space available for the 
scientific section to attempt a complete standing 
exhibit illustrating tbe achievements of modern 
chemistry The difficulty is to be overcome by 
providing a succession of exhibits which will follow 
one another during the period while the Exhibition 
remains open For this purpose the subject has 
been broken up into a number of sections or branches, 
and distinguished authorities m the various branches 
are arranging appropriate displays which will b< 
staged in succession A list of the names ol 
those who have agreed to act in this capacity was 
given m Nature of November 10 p 700 In 
connexion with the work of the scientific section a 
number of descriptive pamphlets indicating the nature 
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and purpose of the venous exhibits will be available 
and it is hoped to be able to publish a volume each 
Chapter of which will be contnbuted by an authority 
on the subject discussed recording in more technical 
language the state of chemical knowledge at the time 
of the Exhibition Ihis volume should be a vcntable 
milestone in the history of chemistry and should 
prove a source of information and inspiration for 
scientific workers for years to come 

The onus of the success or failure of the whole of 
the chemical exhibits has been accepted by the 
Association of British Chemical M mufacturers and 
now that arrangements are nearing completion the 
Association has adopted the courageous policy of 
giving wide publicity to its domgs Statements have 
been issued to the Press and scientific journals with an 
interest m chemistry have been provided with more 
detailed information This lias doubtless done much 
to arouse interest especially m the scientific world 
in the display which is to represent chemistry and 
chemical industry at Wembley 
The Royal Society s committee on scientific exhibits 
at the Exhibition is faced with a difficult task The 
progress of British science in all its branches with the 
exception of chemistry and allied paits of physics has 
to be demonstrated impressively and effectively in a 
space of 2200 sq ft by means of i grant from the 
Government through the Department of Ovcrseis 
Trade Here again the field has been divided up into 
a number of parts each of which lias been put into the 
hands of an authority The first cl issification consists 
of a primary group (mathematics astronomy md 
physics) and a secondary group (meteorology geology 
metallurgy engineering and leronautics) In each 
subject there will be (a) exhibits and demonstrations 
illustrating current research (6) instruments and (e) 
historical material if space permits Instruments will 
be shown mainly from the National Physical I ihora 
tory and the leadmg instrument makers while the 
historical material consisti lg of portraits historical 
apparatus and so on will be dr iwn mainly from the 
Science Museum and the Royal Institution 

In organising the pure science exhibit the aim of 
the Royal Society s committee has betn not to show a 
mere group of apparatus but to take some new law 
or principle to trace its history ind demonstrate 
the consequences of its discovery Thus to give in 
example one senes of exlubits will illustrate the 
discovery and subsequent history of the electron 
Starting from the work of Sir William Crookes 
illustrated by some vacuum tubes showing the 
cathode rays and the other consequences of an 
electric discharge in a vacuum we shall pass to the 
researches of Sir J J Thomson and the discovery of 
the electron as a definite entity moving with great 
velocity carrying & fixed charge of negative electncity 
and having the same mass whatever be its source 
This work leads on to the discharge of ions from hot 
bodies and the early experiments of Guthrio and the 
work of O W Richardson on wluch most of the 
known laws governing that discharge are based 
Then will come the original experiments of f leming 
the phenomena observed in an electric lamp the dis 
co very of tlie thermionic valve and its use as an ampli 
fier of wireless waves and in many other directions 
The National Physical Laboratory is responsible for 
a section on measuring instruments illustrating much 
of its important work in the maintenance of standards 
of all lands— thermal up to temperatures of 2000° C 
and electrical from the currents and voltages used in 
ordinary practice to those at radio frequency of some 
500 000 to the second On the engineering side there 
will be exhibits to illustrate recenf work on the 
measurement of stress m solids the phenomena of 
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fatigue and the nature of the relative motion of 
the molecules of a crystal when subject to strain 
Wherever possible the exhibits will take the form 
of demonstrations the whole object of the committee 
being to avoid a museum of instruments The 
biological exhibits will be selected to indicate some 
aspects of the progress that has been made m zoology 
botany and physiology and tho vaned nature of 
modem researches in these subjects There will also 
be exhibits showing recent results of the study of 
adaptation van ltion and heredity sex determination 
the physiology of development etc 

Tinally arrangements are being made for a senes 
of short lectures by scientific workers m connexion with 
the Exhibition In short an attempt is being made 
to present pure science to the world as 1 living and 
progressive subject and to demonstrate tho high value 
of the work which has been earned out ana is still 
going on m the scientific laboratones of the Fmpire 

In a I lition to tl esc purely scientific exhibits there 
will be sectional exlubits dealing with the application 
of science to industry These w ill be in the 11 inds of 
a commit tee of the Department of Scientific and In 
dustnil Research acting on lx-lialf of the various 
Rtseatch Associations Such exhibits will be grouped 
with their rclited mdustnes which will piovidc the 
necessary funds as part of their general exhibits 
Government research organisations will not have 
separate exhibits except in so far as they lllus 
trite the working of pirticulir industries such as 
mining an l agriculture their contributions will go 
with the pure science exhibit organise 1 by tht Roy al 
Society committee 

Reference was made above to what may be termed 
a Congress Hall which includes four conference halls 
with appropriate committee 100ms etc t ipable of 
seating 2142 550 180 ind 150 pusons respectively 
A small committee under the chairmanship of Sir 
Lawrence Weaver is miking arrangements with 
vinous bodies which arc organising conferences to be 
held at the Exhibition Am mg tho numenus im 
portant gatherings which have alrc ulv been fixed we 
miy mentim the following an Empire Mining and 
Mctallurgu vl congress under the presidency of 
Viscount Long of Wraxall organised by the Institu 
tions of Mining Lngincers and Petroleum Technologists 
the Alining Assooiati in if C.rc it Britain the iron and 
Steel Institute the Institute of AFetals md the 
National 1 ederation of Iron and Steel Manufacturers 
to be held during the first week of June a textiles 
conference organised by the textile Institute during 
the second week of June a World Power confeience, 
organised by the British hleclncal ind Allied 
Manufacturers Association luring the ln>t md 
second weeks if Tuly a Museums conference 
organised by tho Museums Associ ition dunng the 
third week if July an l 1 conference in S unco ind 
labour irgimsed by the British Sci ice Guild and 
the Nitional Joint Pound if the lrades Union 
Congress and the I ilioiir Tarts on Mas to 31 these 
conferences will be an important phase m the ictivities 
associated with the Lxl lbition and the exchange of 
views promoted will have effeits of worldwide 
significance 

lhe British Tmpirc Exhibition at Wembley next 
yeir will it is true be an epitome of the products 
and the activities of the British Lmpire Rightly 
orgamsed it can be more It can show the people of 
Great Britain of the British Empire and through the 
numerous foreign visitors it is certain to attract of 
the whole world the progress of industry and tho 
purely scientific work on which all industry is based 
in turning to man s need and comfort the natural 
resources of the world 
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Variations in the Level of Lake George, 
Australia 

fYN May 18 1876 a letter appeared in Naiurf 
L' from ( anon R Abbay on the subject of the 
changes m level of 1 ike George in the south east of 
New South Wilts winch m the past hundred years 
has \ aned from a small swamp to a depth of 25 feet 
or more We have now received from Canon Abbay 
a lett< r and a diagram showing the variations of level 
in the lake from 1817 to 1918 The latter which is 
reproduced in Tig 1 was diawn from information com 
piled by the late Mr II ( Russell Government 
Astronomer of Vcw South Wales up to 1904 and 
since that date by the Commonw e ilth Metoorologual 
Bureau It ilso shows the residual rainfall curves 
for Goulbuin the nearest station and for Sydney 
150 miles distant A lcsiluol rainfall curve is 
obtaine 1 by finding the difference of rainfall for 
each ytir from the iveragi for the whole period 
and 1 ldmg up the differences for successive years 
si tint the figure plotted for any year represents 
the total excess or deficit of r unf ill from the beginning 
of observations until that vear Ihe curves show 
as Canon Abl ly points out thit while run fall is 


I (Actual level inches from base) -o 36 R +0 36 S 

The years in which the lake was dry have Been 
omitted from the calculations The results confirm 
those obtained from Lake Victoria that variations 
of evaporation are probably more important than 
rainfall variations in determining the level of lakes 
and that the rate of evaporation is appreciably 
greater when sunspots are few than when they are 
numerous 

Ihe diagram shows that the rairfall at Goulburn 
agrees fairly closely with that at Sydney but if the 
rainfall at several stations over the lake basin had 
been available for a long period there is no doubt 
that the coj relation with their average would have 
been appreciably higher than that with Sydney 
rainfall It also appears that the evaporation at 
Lake George is not determined by sunspots to the 
same extent as that at Lake Victoria Ab Canon Abbay 
points out the frequency of west and north west 
winds would be of great importance in this con 
nexion and this would be governed by the pressure 
gradient between say Melbourne and Brisbane 

In 1875 C mon Abhav thought that the rise m the 
lake which had piocceded fairly sttadilv from about 
18 |i until thit d-yte was connected with the de 
struction < f bush illowing the rainfall to run 
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evidently in nnj. irtant facte r m the level of the lake 
thfre must also Ik < ther ltiflumiis at work 

Ihe laki is with ut outlet and wc may accordingly 
regird its changes of level as dctcimincd by the 
balance between the 1 unf ill ml ev ip nti n in its 
basin tilt 1 ss by seepage probably being negligible 
\s 1 measure of r unf ill the I ng sines of observd 
tions at Sv Inty has l ctn tmpl vtd fre m the icm 
menanient f the official obscivations in 1840 7 he 

qutsti n of evaporation is more difficult but it has 
recentlv tem f und tint 111 the Central Afncin 
lakes Viet na and \lbcrt the amount of evapora 
ticn bears a verv close inverse relationship to the 
number c f sunsp its the irrel ition 1 ot fficient 
between lake level (lake Yictotia) and sunspot 
number ifter ilnnin iti m if r unf ill being is high 
as 1-090 md niui h higher than tin correlation with 
the avtrage lainfall in the basin In the case of 
1 akc Giorge a few yeirs of heavy runfall and slight 
evaporation result in a considerable rise of level 
and if they weie succeeded by a senes of dry hot 
yeirs tl e 1 ike livd would fall gradually until it was 
dry or until anothei wet period supervened It was 
iccorlingly found best to correlate the changes in 
level between the beginning ind tht end of each 
year (L ) with bydney rainfall (R) and average 
sunspot number (b) during the same year and the 
following results w ere obtained 

Correlation between change of level and rainfall 
influence of sunspots eliminated r +035 

Correlation between change of level and sunspots 
influence of rainfall elmun ited r - +0 39 
The regression equation is 

I ' (in inches) -o 96 R (m inches) +0 43 S (Wolf s No ) 
The corresponding equation for Lake Victoria 
Central Africa was 
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into the basin with little loss l ut the subsequent 
fall in Itvel showed that this could not be the cause 
since the destruction of the bush continued while 
the level of the lake was falling The nineteen 
tear pi m ilinty which has Ix-en idvoi ited in con 
nixion with \ustralian weatlur occurs in the lake 
lev Is though not vcrV definitely and there is also 
an eleven year penodmtv connected with the sun- 
spot effcit The two ihicf maxima in the level 
about 1821 and 1873 and the tw a chief periods when 
the lake w is In at out 1848 ind 1905 art separated 
by intervals of 54 to 57 ytars and may represent a 
quasi peno licit} of about 5b years causea by the 
interferenie of these two periodicities but weather 
cycles are treacherous things and it would not be 
safe t ) b isi a forecast on them C F P B 


Geological Progress in India 

T 1 is satisfactory to notice that m spite of financial 
1 stress in India the Government has continued to 
add to the staff of the Geological Survey which with 
the recruits recently selected now includes 26 out of 
the sanctioned 30 officers of the semor grade The 
progress of work also during the last few years since 
the return to normal duties of those officers who were 
on active service has resulted m an approach to 
completion of many lines of work that had been for 
some time necessarily left indefinite Among these 
the classification of the lertiary beds of Burma and 
their correlation with the Tertianes of Western India 
and the standard strati graphical scale of Europe are 
now showing distinct signs of stability 

The untimely death of Mr h Vredenburg (Nature 
April 14 p 305) prevents the completion of the hcav y 
task of summarising the palaeontological results but 
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the papers which he has published already together among the soluble salts might increase the difficulty 
with the work especially of Dr G de P Cotter are of customary manufacture by fractional crystallisa 
sufficient to permit of a satisfactory classification of tion A methodical system of sampling was then 
the Burma Tertianes the correct correlation of which undertaken annually from various parts of the lake 
» of great importance to the petroleum industry of and Dr W A K Christie has recently analysed the 
the province Of the dist net s*eps forward one of products A summary of his results shows that there 
the most important has been recognition of the was a sm ill but definite deterioration m chloride as 
precise nature of the lateral variation in facies the result of ten years work in extr ictmg salt between 
especially that from north to south in consequence of 1907 and 1916 Laking the two five year periods to 
the progressive nse and silting of the mcndionil tone out annual variations the ratio of cnlonde to 
marine gulf which existed to the e \st of the Ar ikan other soluble salts in the lake brine has dropped from 
hills in early Tertiary times Fxtended nnpping of 8609 1391 to 85 ^8 1362 In the brines obtained 
the formations shows how freshw iter formations in from the sublacustrine silt tht corresponding ratio 
the north pass southwards into beds of marine origin his fillen from 8318 16 82 to 8107 1893 Ar 
while estuanne tnd littoral beds pass into those of rangenunts have been m ide for resuming the annual 
more settled marine origin The papers of Messrs sampling of the brines for unless a system be devised 
Vredenburg and Cotter published 111 tlio Records of for recovering some of the other salts the value of the 
the Geological Survey (vols li and liv ) bring together lake as a source of salt will cease long before there is 
the mam results of this work expressed in tabular any approach to exhaustion of the total supplies 
form and addition il details hive just been issued 111 — — 

PaPCr by Mr Vmltnburg (vt>1 ,v Palaeontology at the American Museum 
The corrclition of the Burma Icrtiams with other Natural History 

areas has been based inainls on marine fossils but THh researches of the pala ontological department 
meanwhile most v tluable studies of the vertebrate 1 of the American Museum of N itural History 
remains included 111 freshwater beds have Ixen earned for the yeirs 1 »i8 to 1921 li ive now btcu issued as 
on bv Dr G E lhignm Most of this lias been in 1 volume miking the seventh in the senes In all 
connexion with the younger lertuncs of the famous there are twenty three pape s contnbuted bv Prof 
but as it proves not entirely well known locilihes H 1 Osloom Dr Mitthcw Dr Gregory Messrs 
of the west and northwest Recent work in the (.ranger Woo! Von Hucnc Miller Gidley and Gamp 
Punjab bait Range shows tint some revision of tie l’lof Osborn describes some new litanotheres mostly 
correlation tables wall lie necessirv in ! that it will primitive forms from the Huerfano and in two other 
be possible when the newly discovered vcrtibrite piptis continues Ins studies on the lYoboscidca One 
remains ire studied to correlate bv dirtct fossil is an account of some Ammcan mastodons and the 
evidence tht lower ind middle Siwaliks of thi Silt other 13 important as giving lus views to date on the 
Range with those of the Himalay is evolution phylogeny and c lassitu ation of tin elephant 

The director s report of thi Survcv tor 1 >2 » just group as a whole I)r Mitthcw in addition to 
issued by Dr is II Pascoe in the Records describes faunistie piptrs continues with Mr (.ranger the 
besides a sunim irv of Dr Pilgrim s most reci nt work review of thi fiunas of the I oitnc deposits of the 
some uitercsting results ti other pirts of In I11 in United States The papers bv Messrs Gidliy and 
addition to those scparitely noticcei in previous pagts Miller are faunistie There is a senes of ten papers 
of NAimr Among these an interesting discovery by Mr Mixik on crocodiles recent and extinct a 
of tnic Gondvv ana cod has Ixen made in tht Southern paper by Mr Von Hucne on reptilian and stego 
Shan Stitcs indicating » Jurissic or Rhrtie ige ccphihm re lunsinthe Cope collection and three 

corresponding to a pirt of the uppir division of the layDi \\ K Grcgoiy one of them in collaboration with 

Gotulwana sv stem 111 Inch t and some of the co il beds Air ( amp which ire continu itions of his studies on the 
of lonkin comparative myology ail 1 osteology of vertebrates 

Considerable additions hue also been mail In consi lering these 1 ontnbutions to our knowledge 
recently to our knowlelge of the Deccan trap and of of p deontology for the value of which the mthors 
the dykes through which the lava ittamed the sur ninus ire a sufficient guinntct it will be noticed 
face Recent work by Mr 11 \\ alker in the Tapti that the bulk of them ire contin 1 1 lions of previous 
valley reveals the interesting fact that the river for studits and are designed to alt ick definite problems 
more than 30 miles in an east west line f allows Such for example is the s< ncs by Dr Gregory on 

fault vallcv roughly parallel to the generd tendency the muscles md loones where various parts are 

to rifting which bir Thomas Holland retcrreel to in I compared one by one and worked out in a most 
his presidential iddtcss to Section ( (Geology) «>t the systematic manner These pipers will form a mme 
British Association it the meeting in Austriln for other workers In the same spirit is Mr Muoks 

(Mai UHL vol xciv September 3 1013 p 8) as a intensive stuelv of the crocodiles ind Prof Osborns 

preparatory condition for the outflow of the Deetan on the elephints 

lava sheets The volume is a worthy memorial to tht energy 

Another feature of gener il interest arises from the and devotion of the president and st iff of the museum 
long delayed analyses of brines from the Sambhar and the museum without doubt gains from this 
lake m Rajputana The economic question which advertisement of its activity If the publications by 
led to a special investigation of this lake 20 years igo members of the stiff of the palxontological depart 
arose from the observation of the salt manufacturing raent of the British Museum for a similar penod were 
officers that the lake showed signs of depleted re gathered together it is probable that they would 

sources and consequently possible loss as a source of make a worthy companion volume but being widely 

Government levenue The investigation undertaken scattered m several publications the public has never 
in 1903 by the Geological Survey showed that while the opportunity to discover this fact 
the total amount of sodium chloride stored in the It may further be noted that in the penod covered 
silt rendered nervousness on this account unnecessary by these communications the American Museum from 

there was a possibility that the continual removal of its pala*ontological department alone sent six expedi- 

pure chloride as salt and the consequent increase in tious into the field as far as ( tuna India and Cuba as 
the proportion of residual carbonate and sulphate well as in the States themselves 
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University and Educational Intelligence 

Birmingham — The degree of D Sc has been con 
f erred on Mr C S Fox for a thesis on The Bauxite 
and Aluminous Latente Occurrences of India an I 
supplementary papers and on Mr B M Griffiths 
for 1 thesis on The Phytop ankton of Bodies of 
Fresh Water and the Factors determining 1 *> Occur 
rence and Composition and supplementary papers 

Cambridgl — Mr S M P Steen has been elected 
to 1 fellowship at Christ s College 

Ihe secretaryship of the Board of Research Studies 
has become vacant by the resignation of Sir Geoffrey 
Butler now elected representative of the University 
in Parliament who has done valuable work in steering 
the new scheme for the Ph D degree successfully 
past certain initial difficulties 

It is proposed subject to the approval of the 
Statutory ( ommissioncis to bring all University 
oflkers appointed in the future under such pension 
scheme as shall be adopted by the University and 
approved by the Commissioners and further for the 
University to take powers to come to an agreement 
with present holders of University offices whereby 
they may come un lei the general pension scheme 

It is proposed to admit to the privileges of afhlia 
tion graduates of certain other universities who 
have graduated with first class honours without the 
present restriction that they must have passed in 
English mathematics and 1 atm or Creek at one 
of the examinations leading to then present degree 

Edinburgh — On Monda) afternoon December 
io the Rt Hon S M Bruce Prime Minister of the 
Commonwealth of Australia visited the University 
and ru evved the honorary degree of Doctor of I ws 
Mr Bruce was wirmlv received especially by a 
number of Australian students w ho formed a compart 
section of the audience and who gave their distinctive 
call In a speech immediately following the c eremony 
Mr Bruce emphisised the greit need they felt in 
all the Overseas Dominions that men of university 
training should take increasing interest in the affairs 
of their respective countries At no time in the 
history of Great Britain cr the Tinpue as a whole 
had it been more imperative that they should have 
these men with all their traditional ideas gathered 
in the university to give of their services freely ind 
willingly to the country ind 1 1 set a standard of good 
citizenship He appealed for renewed unity of the 
people and said that a strong ind united British 
Empire is the creatcst hope there is to day for the 
future peace of the world and for the happiness 
and security of the w nole of humanitv 

SiiLFurro — The following ippomtments have 
been made Mr R \ Morrell to be lecturer in 
iadiology Mr G Wilkinson to be lecturer in the 
history of medicine and Dr D G Birron to be 
assist int lecturer in medicine 

I ONDos l he following doctorates have been 
awarded Ph 1 ) {detente) Prabhatchandra Sar 
badbikari (Imperial College— Royal College of Science) 
for a thesis entitled Cytology of Osmunda and 
Doodia — On the Somatic and Meiotic Mitosis of 
Doodia— T Mustapha Ahmed Abu /Jahra (Imperial 
College — Royal l ollege of Science) for a thesis entitled 

The Mechanical and Graphical Solution of the Two 
dimensional Motion of a Cylinder of a General Section 
in Viscous Fluid subject to Oseen s Approximation 
Hassan Sadek (University College) for a thesis entitled 
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Miocene Period m the Gulf of Suez Area Egypt " 
Ph D ( Economics ) Emma Annie Winslow (London 
School of Economics) for a thesis entitled 1 Budget 
Studies and the Measurement of Living Costs and 


Mr E C Davies a distinguished student of Prof 
R M Wild at the University of Manchester has been 
appointed assistant lecturer in chemistry at the Natal 
Technical College Durban S Africa 

Since our issue of December 15 the following an 
nouncements of the election of representatives of the 
Universities in Parliament have appeared Oxford — 
Sir Charles Oman (U ) and Lora Hugh Cecil (U ) 
Wales— Mr G Davies (Lab ) 

Applications are invited by the committee of the 
University College Hospital for the Radchffe Crocker 
travelling scholarship m dermatology the approxi 
m ite value of which is 280/ tenable for a period of 
twelve months to be spent at some place of study 
outside the United Kingdom Further particulars 
may be obtained from the Dean University College 
Hospital Medical School University Street WCi 

The New \ork correspondent of the Times states 
that Mrs Montgomery Ward has given 3 000 000 
dollars (about 660 000/ ) to the North Western 
University Chicago to create a medical centre at 
the University to be called the Montgomery Ward 
Memorial \ale University has announced that 
4 000 000 doll irs (about 880 000 1 ) of the 1 v 000 000 
dollars (about 3 330 000/ ) left to it by the bequest of 
John W Sterling will be used to erect a library 

Rlcent progress in vocational education m America 
is described in the sixth annual report of the Federal 
Board for Vocational Fducation The enrolment 
in schools aided by the board has increased steadily 
from 164 000 in 1918 to 475 000 in 1922 in 
which year their total expenditures amounted to 12^ 
million dollars The outstanding feature of this 
development has been the growth of the general 
continuation schools The mam purposes of this 
type of school are the same os those of the continua 
tion schools provided for by Mr Tishers Education 
Act of 1 ji8 Of the 48 states 41 now maintain part 
time schools for young persons who have left full tune 
schools to go to work and 21 have enacte 1 state wide 
mandatory or permissive part time school laws 
Although the enrolment in schools of this type has 
increased from 53 000 in 1918 to 228 000 in 1922 this 
number is less than one tenth of the boys and girls 
14 to 17 years of age not attending school of any land 
Ono notable aspect of recent progress in the vocational 
school movement is its influence on the regular public 
day schools There is a new spirit m elementary 
education it is the spirit of attention to practical 
needs Conversely the outlook of the vocational 
education programme is being broadened so as to 
include much more than simply specific prepara 
tion for the technical processes of a skilled trade 
Some idea of the extent to which employers recognise 
the value of continuation schooling may be gathered 
from the fact that at least 25 national associations of 
employers have set up organised systems of training 
for employees some with endowments ranging from 
2 to 10 million dollars The Federal War Department 
has developed an elaborate system of testing for and 
teaching trades in the Army based on a policy of 
fitting men not only for effective military service but 
also for success m avil life 
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Societies and Academies. 

London 

Aristotelian Society, November 26 —Prof H 
' Wildon Carr In the chair — J W Scott The in- 
cidence of mathematico physical speculation on 
philosophy Mathematical speculation upon philo- 
sophical questions is especially forceful at two places 
— -the theory of the infinite and the theory of appear 
ances and their relation to reality The naive 
conception of the infinite has been a common problem 
for philosophers and mathematicians alike Kant 
declares that wc can prove with equal cogency that 
space or time both must be and cannot be infi nite 
and Galileo points out that an infinite number is a 
number such that the number of numbers making 
it up is the same as the number of numbers making 
up a contained part of it Philosophers and mathe- 
maticians alike do not stop at the difficulty of the 
naive conception fior each there is a false as well 
as a true conception of infinity, and their definitions 
are curiously alike Ihe essence of infinity consists 
for the mathematician m a certain relation between 
the whole and its parts and for the idealist philo 
sopher infinity is only to be ascribed to wholes whit h 
are self-contained such as works of art Ihe other 
problem, namely, the problem which of the contra- 
dictory appearances of a sense perceived object is 
the real appearance of the thing may be solved along 
the same lines Perspectives sum into % container 
The unity either of a thing or of -v sensum is the unity 
of an infinitude and an infinitude is something in 
some sense self-contained 

December 3 —Prof T P Nunn president in the 
chair — Dorothy Wnnch On certain aspects of 
scientific thought Many important scientific hypo- 
theses embody the assumption that certain pio- 
perties are irrelevant to each other They may be 
grouped together as irrelevance postulates Thus 
m the quantum theory there is an important hypo- 
thesis to the effect that the energy of a bundle of 
radiation given off by an atom of matter to the ether, 
divided by the frequency with which it manifests 
itself to the spectroscope, is always an integral 
multiple of a universal constant k The assumption 
states that this ratio h has the same value, inespcctive 
of all physical and chemical properties of the matter 
which emits the radiation Also other “ constants 
of Nature ” such as the charge earned by an electron 
the velocity of light, the universal constant of gravita- 
tion, correspond each to a “ postulate of irrelevance ” 
Einstein has suggested a postulate of irrelevance of 
a still more radical kind in Ins assumption that the 
laws of Nature are mvanant with respect to systems 
Of co-ordinates which satisfy certain very general 
conditions In the generalised theory of relativity 
these are the Gaussian systems 

Royal Anthropological Institute, November 27 — 
Mr H J E Peake in the chair— E H Hunt 
Hyderabad cairn burials and their significance 
Cairn burials with stone circles are found scattered over 
the whole of South India Their numbers indicate 
that important persons alone could have received this 
form of burial, and the civilisation repiesented must 
have held full sway for a prolonged period Pots 
are found inside arid outside cists Body positions 
are commonly " contracted," though “ extended " 
and " urn ” burials are found, and burnt bones 
Iron is found constantly, but iron affords no evidence 
of date in India Surface denudation of more than 
fifteen feet of hard soil in places and disintegration 
of granite slabs m the absence of salt afford evidence 
of considerable age History shows that these 


burials cannot date later than Asoka m any case 
Vedic writings are silent There is a curious senes 
of smulanties with early Egypt (1) Cultivation by 
irrigation , (2) onentation of graves (3) bunals , 
(4) polished black and red pots red pots on ring 
stands, and pot marks, eg the 'KA ' mark (5) 
lapis beads, a stone foreign to Egypt, and probably 
also to India Parallel with these resemblances an 
tqually striking senes of differences can be made out, 
such as the absence of stone circles in Egypt, though 
boulders abound 

December 4 — H Balfour On certain aspects of the 
technology of the Nagas of Assam The field-observa- 
tions recorded were made dunng a three-months tour 
through the Naga Hills in company with Messrs J H 
Hutton and J P Mills resident officials of the ICS, 
in the winter of 1922 dunng which some 50 or 60 
native villages were visited 1 he prevailing system of 
"dry cultivation by jhuminq as contrasted with the 
elaborate intensive system of “wet ’terrace-cultiva- 
tion practised almost exclusively by the Angami, has 
had devastating effects upon jungle growth Among 
the Ao Nagas when fire -making is practised for 
divination or taking omens it is not necessary to 
obtain a spark 1 he ordinary process is followed of 
sawing a bamboo thong round i stick but the Utter 
need not be split is it invan ibly is for ordinary fire- 
makmg When the thong breaks the broken ends 
are carefully studied and the omen is taken from the 
nature of tnt fracture This use of an unspltt stick 
lor divination has not before been recorded A type 
of fash-trap is used not before desenbed from the 
Naga Hills, the chief interest of which lies m its 
almost continuous dispersal from this area through 
the Malayan and Indonesian regions to Melanesia, 
affording a valuable culture link between the extremes 
of its geographical range This culture-link is further 
emphasised Dy the loom and by other items, which 
together throw fight upon the route followed by 
culture-dispersal withm this wide area The carved 
“ figure-heads ' embellishing the huge monoxyle 
dug-out gongs of the Ao Nagas arc conventionalised 
representations of the head of the water-buffalo An 
account was given of “ bull roarers,” recently dis- 
covered by Messrs Hutton and Mills to exist in this 
region 

Royal Microscopical Society (Industrial Applica- 
tions Section) November 28 — Sir Kenneth Goadby 
in the chair — J E Barnard The characteristics of 
a microscope for general and special purposes The 
tests for mechanical efficiency that should be satisfied 
— S H Browning The application of the microscope 
to industrial diseases — C A Newton Hie micro- 
scope in the examination of condensed milk If a film 
of sweetened condensed milk be examined at a 
magnification of fiom 40 to 100 diameters, the sugar 
it contains can easily be seen The sugar crystals 
afford an indication of the good quality of the milk , 
if they appear clean and well defined, the milk will 
keep well, while m bad milk, or milk likely soon to 
become bad, there appears also an acicular crystallisa- 
tion of the milk sugar Sweetened condensed milk 
in its normal state is too dense or too opaque for 
examination by the higher powers of the microscope 
necessary to observe any micro organisms likely to 
be present Diluting with nme parts of distilled 
water, a thinner film is available, and in the case of 
bad milk it is then easy to see yeast cells (causing 
milk to become " blown "), and other micro-organ- 
isms if any are present 

Linaean Society, November 29 — Dr A B Rendle, 
president, in the chair — C C Lscalta The Onoemas 
I of Linnaeus and Sibthoip with a note on those of 
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Toumefort a herbarium — M D Zdtukj On new 
species of Permian Osmundacese An extension of 
Kidston and G Wynne Vaughan s work on the anatomy 
of Permian Osm undace so from Russia Ferns of 
this affinity m Permian times had a solid wood in 
the stem differentiated into in outer zone of normal 
tracheides and an inner core of short wide elements 
The leaf trace on its outward course changes from 
mesarch to endarch structure The anatomy is 
described in Batkyptens rhombotdalts (m which the 
stele was previously unknown) m two new species 
of 1 himnoptens ( T Ktdstom and T Gwynne 
Vaugham) and in a new species of 7alcsskya (Z 
urahea) which may be i young state of Z gracilis — 
C L Withy combe On the function of the bladders 
in Utr culana i ulgans Linn The bladders are not 
passive traps but capture prey by active movement 
in response to stimuli The valve is a continuation 
of the wall it is two cells m thickness and closes 
the mouth completely when its free margin is applied 
to the coll it It consists of three ill denned regions 
marking the third or marginal dap arc four tapering 
bicellular hairs which arc sensory The quadnfid 
hairs lining the bladder constantly absorb the fluid 
within until equilibrium is reichtd between the 
intern il negative pressure and the osmotic tension 
which can be exerted by the cell contents of the 
hairs There is now i considerable tension upon the 
valve tending to pull it inwards This is prevented 
by a cushion of specialised cells within the collar 
Only an upward movement can possil ly release the 
valve from its catch and this is brought about by 
tot ching the sensory hairs 

Eugenics Education Society December 14 — Prof 
L W MacBnde in the ch ur —A S Parket Some 
aspects of reproduction considered in relation to 
eugenics Inherent constitution is of prime import 
ancc from a cugemcal point of view but the conditions 
under which reproduction tikes place may have the 
effect of limiting or augmenting the development of 
the hereditary qualities If reproduction takes pi ice 
under bad conditions the tullest expression of the 
inherited characteristics will be hindered Conditions 
obtaining during the maturation of the germ cells and 
during the gestation of the foetus constitute the most 
potent of environments The age of the mother is 
probably one of the most important factors governing 
the efficiency of the secondary sexual organs of the 
female for reproduction and this is especially true 
of first births The optimum age for reproduction 
seems m the female to be between twenty and 
thirty years and first pregnancies occurring much 
after this age ire attended by great probabilities of 
mishap 

Cambridge 

Philosophical Society November 12 — Mr C T 
Heycock president in the chair — P Lake Wegener s 
theory of continental drift 

November 26 —Mr C T Heycock president in the 
chair — J Barcroft and H Barcroft 1 he haemoglobin 
of Arcmcola The a band of oxy haemoglobin in Arem 
col 1 is 18 Angstrdm units ne irer the blue than in human 
blood and the • band in car boxy haemoglobin 12 
Angstrdm umts nearer the blue than in man The 
pigment m Arenicola has a greater affinity both for 
oxygen and carbon monoxide than in the mammalia 
The oxygen capacity in Arenicola is approximately 
o 01 c c of oxygen per hour an amount which is of 
the same order as that necessary to maintain the 
respiration of the worm whilst its hole is closed at 
low lyater — C Shearer Direct measurements of 
axial gradients in embryonic tissue — J B S 
Haldane A mathematical theory of natural and 
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artificial selection Pt I The effect of selection 
on the composition of Mendelian populations m 
certain simple cases is investigated by me a n s « 
finite difference equations Selection produces UtOB 
change m the population when the recessive* tup 
few in number except in the cases of inbreeding, 
assorts tive mating and sex linked inheritance — 
H Munro Pox (1) The spawning of ech molds The 
extrusion of the genital products of echmoids is dne 
to the contraction of muscle fibres m the gonad walls 
The contraction of these muscles can be artificially 
stimulated and spawning thus induced A spawning 
male stimulates npe individuals of both sexes which 
are in the neighbourhood to spawn After spawning 
SlrongylocefUrotus Itvtdus re forms npe eggs in nine 
days at a temperature of 17° X9 0 (2) The migration 

of a Red Sea crab through the Suer Canal Nepiunus 
pelagtcus commenced to migrate through the Sue* 
Canal m 1893 twenty four years after the canal 
was opened and reached Port Said in 1898 The 
crab has now spread along the Mediterranean coasts 
to Alexandm and to Haifa — N J G Smith The 
parasitism of Helminthosponum gramineum Rab 
‘le if stnpc disease of barley] This fungus produces 
leaf stripe disease without being present m the 
growing point and it causes death if that point is 
reached The fungus penetratts each young leaf 
(and finally the chaffs of the developing ear) from 
the enveloping sheath the first sheath being infected 
from conidia mycelium or penthecia borne on the 
seed or elsewhere — R N SaJaman A le if index as 
a help to the identification of potato varieties The 
first lateral leaflet on the left of the midrib of each 
leaf is me isured and its index * 100 ealeu 

lated The leaf index of a variety must be ascer 
tamed from adult leaves on a healthy plant The 
variation of the index within any given variety is a 
normal one and represented by a normal frequency 
curve The probable error of the difference of two 
means of 20 each is o 7 A difference of two umts 
in the index may be onsidcred as of significance 
Of 65 varieties of which the mdex was measured 
the vilnc of the latter vanes between jo and 72 
Neither the place of ongin of seed tubers nor the 
locality where the plants are raised has any effect 
on the leaf mdex provided that the plants are healthy 
The leaf mdex is a constant for each vanety 

Dublin 

Royal Dublin Society November 27 — Prof F A 
Werner in the chair — F W R Brambell and J B 
Catenby On the supposed homology of the Golgi 
elements of the mammalian nerve cell and the 
nebenkem batonettes of the genital cells of mverte 
brates The Golgi apparatus in the, smallest neurones 
of Helix is m the perinuclear extra centnc position 
surrounding an archoplasmic sphere In larger 
neurones it becomes dispersed around the nucleus and 
the individual elements become much more numerous 
Basophil granules probably representing the tigroid 
body ana also lecithin (?) granules are described u 
the neurones In stiver preparations dark zones are 
found around the Golgi elements These probably 
represent a product of its activity Long and some 
times branched Holmgren canals were found in the 
neurones They were separate and distinct from 
the Golgi elements They may be processes of the 
subcapsular cells From the position occupied by the 
apparatus m nerve and gem cell from its similarity 
of micro chemical reaction in both and from embryo 
logical evidence it is believed that the nebenkem 
batonettes of the m vertebrate gem cells are homo 
logous to the Golgi network of the mammalian neurone 
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H Dixon and N G Ball On the extraction of 
■ap from living leaves by means of compressed air 
Branches of Ttha ammonia and Sambucus mgra were 
e n closed in a strong cylinder in such a way that their 
Cttt ends protruded Compressed air at pressures up 
to 20 atmospheres was admitted into the cylinder and 
the liquid which exuded from the cut end of the 
branch was collected This liquid was found to be 
completely or almost completely free from sugars 
Experiments earned out in early and late summer 
gave similar results After the leaf cells had been 
made permeable by means of toluene vapour the 
sugar in the expressed sap amounted to about 5 per 
cent — H H Poole Some expenments on the con 
vection of heat m vertical water columns Lxpen 
ments are desenbed on the convection of heat in 
single and also in double vertical water columns In 
most cases the flow of heat increases much more 
rapidly than the temperature gradient The smaller 
the column the more rapid is the rise of heat fl w with 
rise of gradient It is concluded that for the small 
gradient existing in the earth the effect of convection 
fn water logged porous rc cks would be negligible 
Where however water filled fissures ccur we should 
expect an appreciable increase m the vertical flow 

Royal Irish Academy December 10 — 1 rof Sydney 
Young president in the chair — J B Gatenby Notes 
on the human ovary with special referen e t the 
corpus luteum of ovulation 11 e minute cytoligy of 
the lutein cells of the human corpus luteum is de 
scribed There is 1 Golgi apparatus lirger tlnn the 
nucleus the lutein granules ire not true fat but ire 
probably the mitochondria loaded with lipochromc 
A new type of cell is desenbed called the stellate 
chromophu cell probably the homologues if the 
clasmatocytes of areolar connective tissue Possible 
cytological criteria for distinguishing between the 
corpus luteum spunum and verum arc given 

Edinburgh 

Royal Society December 3 — James Chumley 
Deep sea deposits of the Atlantic Ocean This 
detailed research was based on a Urge senes of 
deposit samples (1426 m number) collected from the 
floor of the Atlantic by thirty five expeditions between 
1857 and 1911 varying in latitude from so° b to 
60® N and in depth from no to more than 4500 
fathoms The examination of these materials was m 
progress at the Challenger Office Edinburgh under 
the supenntendence of the late Sir John Murray at 
the tune of his death in 1914 Mr Chun ley who 
was associated with Sir John Murray for a number 
of years as assistant has finished the descnptions and 
worked up the results in accordance with the methods 
established by him There are detailed descnptions 
of 1426 samples which cannot fail to be of signal 
service in any future oceanographical work in the 
Atlantic The descnptions are followed by a discussion 
of the information furnished as regards (1) the vanous 
types of deposits (2) the distribution of the different 
constituents entenng into the composition of the 
deposit 

Manchester 

Literary and Philosophical Society December 4 — 
W B Wright The search for concealed coalfields 
in the north of Ireland Valuable areas of unworked 
coal exist beneath the cover of the newer rocks m 
the counties of Antrim and Tyrone The structure 
of the area covered by the newer rocks is controlled 
by a senes of direct and transverse troughs at the 
intersection of which the deepest basins occur As 
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there is a considerable amount of evidence indicating 
that these basins are more accentuated m the older 
rocks below than in the overlying cover they are 
very likely to contain the coal measures which form 
the upper member of the older senes The margin 
of one of the coalfields so indicated is m fact visible 
it Coahsland Co Tyrone where the newer rocks 
have been removed by denudation and this is now 
being worked by Sir Samuel Kelly some little distance 
in from the outcrop An exceptionally nch senes of 
coals have been pimetrated and a large output is 
confidently predicted 

Sheffield 

Society oi Glass Technology November 21 — H S 
Houldeworth Note on the influence of rapid chilling 
on the reversible expansion of clay The phenomena 
cited ore consistent with the explanation that solution 
of free silica occurs at the higher temperatures of 
heating that this separates out as cnstobalite or 
tndymite on slow cooling It does not so separate 
on rapid cooling Some imperfect separation is 
likely hut not in a sufficiently definite form to be 
able to exert its proper influence on the expansion 
phenomena — P Marion Glasshouse pots some 
notes on their m inufacture and use The mixing 
we ithenng and preparatio 1 of the clays were 
desenbed Pots which have been stored for a long 
period after drying give more trustworthy results than 
new pots used shortly after drying Of faults which 
develop in the drying room the chief are cracks 
across the bottoms of the pc ts and drying cracks along 
the angles inside Nine days should be occupied in 
heating up large pots m the pot arch After setting 
the pot should be left to mature in the furnace for not 
less than 48 hours before filling on — Kurd Endell 
The costing process for glasshouse refric iries in 
German gl iss plants Tests show that cast pots are 
denser than hand made ones Cast pots are chemic 
ally more resistant than hand made pots and there 
is no perceptible difference between them in respect 
of heat resistance 

Calcutta 

Asiatic Society of Bengal November 7 — N 
Annandale Aquatic gastropods (Zoological results 
of the Percy Sladen Trust r xpedition to Yunnan m 
1922 ) The most remarkable feature of the water 
snails of the province of Yunnan particularly those 
of the great lake Erh hai is the close resemblance 
between many of the shells and those of certain 
tertiary beds in Central Europe Definite relations 
exist between these shells ind those of the t rtiary 
beds of the Sh in plateau but the resemblance between 
the Chinese and the Furopcan species is due to the 
convergent evolution — W M Tattersail Crustacea 
Amphipoda (Zoological result of the Percy Sladen 
Trust Expedition to Yunnin in 1922) Two speci 
mens of Gammorus were collected G annandelet 
recently desenbed from eastern China and Japan 
and a new species allied to G crassus from the Caspian 
Sea — R B Seymout Sewtll Geographic and 
oceanographic research in Indian waters (1) The 
geography of the Andaman Sea basin The basin 
bounded by the Nicobar Andaman ndge and the 
ndge itself ore of composite character A bamer- 
reef of coral exists on the western side of the ndge 
(2) A study of the nature of the sea bed and of the 
deep sea deposits of the Andaman Sea and the Bay 
of Bengal Charts are given showing the nature of 
the deposits at different points the limits of the 
deposits of mud brought down by the great nvers 
and the influence of currents on the bottom (3) 
The density and salinity of the waters of Indian seas 
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(a) The South Burma coast ind Mergui Archipelago 
The distribution and oscilhtion of <ialmities and 
densities off the co 1st of Burma at different seasons 
and times of day and the influence of air temperature 
winds and other factors on the density of the surface 
wntei aro discussed Sat Ron Dutta On a peculiar 
disposition of the hver and the kidney in the genera 
Clanas and Saccobranchus R C Msjumdsr The 
date of the hhadga dynasty of Bengal Hitherto 
the date has been unanimously read as year 13 The 
numeric il figures should be read as 79 or 7 j Refer 
ring this \ ear 79 or 73 to the Harsha era a date is 
obtained for the Kha^ga Kings in the 7th century 
a d and this date is corroborated by some Chinese 
accc unts of the political c nditions of S im itata 
towirds the close of the 7th century a d 


Caie Iown 

Royal Society of South Africa September 26 — Dr 
A Ogg president in the chur J D F Gilchrist 
On a protozoal parasite of the snoek Chloromyxum 
thyrsites sp n The C ipe snoek and the Australian 
borracouta (Thyrsites a/un) show 1 softening or 
liquefaction of the musculir tissue caused by a 
proto/oil parasite resembling Chloromyxum The 
spore is qu idnradiatc ibout 12 x 8 microns has four 
polar capsules and only four distinct nuclei were 
seen The trophozoite is unicellular increismg by 
schizogeny or simple fission and is usually inter 
ccllulir Lach trophozute j reduces 1 single spore 
— B T J Schonland Note on cathode ray absorp 
tion The theory of ibsorption due to Bohr is in 
good quantit itive agreement with new measure 
ments of the absorption of cathode rays by matter 
In applying the theory to meisurements of the 
decrease of velocity of rays in passing through matter 
Bohr has deduced the rel ition (V f V) V,' cl where 
V, initial velocity V -final velocity t thickness 
e- constant Fxisting measurements have all been put 
in the form V»* V 4 Kf (2) 1 hu. last equation 
reduces to Bohr s form in the case where V and V, 
are nearly equal The value of c for aluminium 
deduced from Temll s observations is 4 oxio" while 
that calculited from Bohr s theory is 4 1 xto 4 * — 
Joseph Kursch&k On m itnces connected with 
Sylvester s dialytic ckmmant 


canes grown in Australia is figured and described, 
comprising examples of forking multiple and Sup- 
pressed buddmg peculiar joints and regularly mal- 
iormed joints It has been observed m Australia^ 
that while stnped canes grown from sets reproduce 
the chiracters of the parent cane seedlings from 
similar canes are always plain without stripes This 
may indicate reversion to an original stnpeless cane 
Wild native cone in Fiji is always either red or yellow 
but has no stripes — A M Lea On some Australian 
C alerucides 1 hese are small but destructive leaf and 
flower eating beetles Ninety three species of the 
genera Monolepta and Candezca are described as new 

Royal Society of New South Wales October 3 — 
Mr R H Cumbage president in the chair — M B 
Welch (1) The secretory epidermal cells of certain 
F ucalypts ind Angophoras The elastic covering of 
rubber found on the young leaves of many of the 
Eucalypts and the closely alhed genus the Ango 
phoris is secreted by the outer or epidermal ceBa 
which arc of a peculiar shape This covering acts as 
a very efficient means of reducing evaporation from 
the le if and the f ict that only the more primitive 
species possess it seems to indicate that originally 
the Eucalypti were exposed to much greater extremes 
of temperature than at present (2) Note on the 
effect of temperature on borers attacking seasoned 
and unseiscntd timber Owing to the difficulty 
experienced in getting any liquid to penetrate more 
thin a fraction of an inch into sound timber by 
ordinary methods of ipphe ition (with the exception 
of certain of the softer pines and brush timbers) it is 
n it easy to rid infested timber satisfactorily of the 
borer ptst Where timber is badly attacked there is 
far greater opportunity for any deterrent liquid to 
penetrate A method of eradication which has been 
tried successfully is the application of heat A 
temper iture of about 113® F for one minute m moist 
air is usually sufficient to kill the borer — W L 
Waterhouse Note on the occurrence of double 
embryos in wheat grains Amongst germinating 
wheat grains of the vaneties Tandilla King ana 
Federation two grams were found each having two 
erabryrs Foch give rise to two shoots and six 
seminal roots The seedlings are growing and further 
studies ire projected if gram is produced 


Sydney 

Linnean Society of New South Wales September 26 
— Mr J J Fletcher vice president in the chair — 
A J Turner A revision of the Austrahm Aner 
astnanae (Lepidoptern) Only five Australian genera 
which can dc easily tabulated namely Statma 
Calamotropa Lmmalocera Anerostna and Saluna 
are recognised Four species are described os new 
— C T White A new conifer from Southern Queens 
land Description of a new species of Calhtns close 
to C calcarata R Br but easily distinguished by the 
characters of the cones — R Greig Smith The high 
temperature organism of fermenting tan bark Pt in 
The organism produces carbon dioxide from a number 
of carbon compounds These include c irbohydrates 
such as saccharose dextrose levulose maltose 
lactose galactose xylose dextrin starch gum acacia 
alcohols such as manmt glycerin lmyl and ethyl 
alcohols salts of organic acids such as citne lactic 
succinic acetic nitrogenous substances such as 
peptone asparagm meat extract Ammonium salts 
and urea can serve as sources of nitrogen Raffinose 
and inulin are scarcely fermented Oxalates and 
formates are not attacked — T Steel On some 
abnormal sugar canes A senes of abnormal sugar 
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Government Publications and their 
Distribution. 

W HFN a government takes in its own hands the 
publication of matters of scientific interest, it 
may be assumed that this is done with three distinct 
objects m view In the first place it wishes to bring to 
the notice of scientific workers the results of original 
researches earned out by experts in Departments under 
its control m order that these results may form a 
foundation for further idvant e in knowledge So are 
published the papers comprised in the excellent scien 
tific reports of the Ministry of Agnculture and Fishenes 
m Fngl ind and of the Fishery Board for Scotland Or 
it desires to brin^ to the notice of the pubhc, for the 
sake of the individuil and through him of the nation at 
1 irgi the condensed wisdom of science as bearing upon 
matters of pr i< tw al importance Such is embodied in 
the pamphlets and leaflets dealmg with agncultural 
pests and plant diseases with methods of land cultiva- 
tion and stock raising issued by the Ministry of Agn 
c ilturt uid Fishenes and the. Board of Agriculture for 
Scotland Sometimes these two aims are seen to run 
side by side as m the Journals of Agnculture published 
both h> the English Ministry and Scottish Board, in 
which matters of hoth scientific and practical interest 
appear 

I he third object is very different from cither of the 
above its end hong to inform the outside world scien- 
tific and non sc lcntific regarding the activities of 
institutions m which a general interest is taken , it 
takes its typical form m the annual reports of such 
establishments as the British Museum, the Natural 
Hist try Museum and the Royal Scottish Museum 
Ihis last object raw seem to have little of scientific 
value to commend it but it is m reality of prune 
importance, for institutions of the kind mentioned 
depend for many of thur most valuable acquisitions 
upon the generosity of the pubhc and unless pubhc 
interest is stimulated by full knowledge of progress and 
requirements the national collections, and science, 
must m the end suffer 

The duty of scientific publisher assumed by the 
Government does not end however, with the printing 
of pamphlets, nor ar„ its aims thus attained , the 
question of distribution is second only to that of print- 
ing, and it is to this that we wish particularly to direct 
attention Fvery scientific worker is aware of the 
generous and even lavish free distribution of scientific 
publications earned out by Government Departments 
of the United States of Amenca , and one is tempted 
to speculate whether the activity and originality of 
research now apparent there may not be due m part 
to this sustained appeal to the scientific mmd 
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charged with a lavish or even generous distribution of 
the scientific fruits its workers have culled It now 
appears that even the meagre distribution of former 
years is to be curtailed, and a false notion of economy 
threatens prat tically to abolish the free circulation of 
government publications of scientific interest The 
new policy affects the three types of public ations 
already mentioned in various ways 

In recent years the annual reports of the Museums 
have dwindled until they have become dry skeletons 
scarcely worthy of distribution and quite unworthy of 
the great national institutions they represent Com 
pare them with the beautifully printed and illustrated 
reports of the American State Museums Surely this is 
not the way to encourage the free giving of the pubhc, 
on which the American Museums and our own so largely 
depend 

Ihe leaflets of the English and Scottish Depart 
ments of Agriculture were formerly sent gratis on 
publication, from a standing list, to gardeners, farmers, 
and others interested m the checkmating of pests or 
the improvement of cultivation, and the wide dis 
tnbution of these concise and generally up to date 
publications played a great part in combating local 
pests, and possibly in preventing the local pest from 
becoming a national pestilence Now to be received 
free each leaflet must be applied for in writing and 
only one copy of any one leaflet is supplied gratis 
the free circulation as a matter of routme has ceased 

As regards research publications the position is no 
less serious Here also free distribution to workers 
interested m hke fields has ceased, and scientific 
societies no longer receive copies m exchange for their 
own publications Yet, curiously enough the scicn 
tific worker m foreign countries is to be given a pre 
ference denied to his British colleague, for foreign 
societies making exchanges are not to be placed under 
the ban 

A still further restriction has been brought into forte 
The circulation of the records of scientific discovery 
has always been greatly aided through the strictly 
discriminate distribution, by the discoverer himself, 
of author’s separates , and most scientific journals 
are still willing to present an author with twenty five 
copies or so of an original contribution But personal 
application to government scientific workers for a 
particular separate has disclosed the fact that, at any 
rate m certain important scientific departments, the 
allowance of author’s reprints granted by Government 
is limited to three copies, though mdeed if the published 
price of the pamphlet be less than one shilling he may 
have six A joint author, provided he has contributed 
more than a third of the research, is entitled to one- 
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third of this normal allowance Could cheese-parmg 
be more ridiculous ? 

It would seem that, m the desire to save a mite, the 
Government is in danger of losing a mountain The 
cost of a relatively small number of off prints, once the 
type has been set up, can scarcely be compared with 
the gam likely to accrue from a wide circulation of 
scientific matter of practical and economic importance , 
and in this respect the Government has duties to the 
pubhc and the scientific world other than those of a 
publisher controlling a purely commercial undertaking 
As the matter stands, government researches will 
contmuc to be made, and the results laboriously gamed 
by trained and expert workers will be printed at very 
considerable cost—and then consigned to oblivion in 
the cold storage chambers of H M Stationery Office 
or some other department 

I here is no suggestion here that the Government 
should undertake wasteful distribution It has always 
seemed to us unnecessary that when an allotment- 
holder applied for agricultural leaflets, having in mind 
garden pests he should receive also instruction m pig 
and poultry keepmg m the values of farm manures, 
or m the financial affairs of agricultural co operative 
societies But this danger might be avoided by, let us 
say, grouping the leaflets for free distribution in dis 
tinctivc and homogeneous sections for particular classes 
of inquirers, rather than by the drastic step of abandon- 
ing altogether the method of free routme distribution 
Perhaps short of the generous distribution of scientific 
papers with which the United States have made us 
familur, something might be done by the wide circula- 
tion of the periodical H M Stationery Office lists of 
Government publications from which scieptific societies 
or interested individuals might select and apply for 
such works as concerned their own field df activity 

In any event, the distribution of Government publica- 
tions dealing with matters of scientific interest cannot 
remain as it stands at present , it is based upon a 
narrow idea of the importance of the spread of scientific 
knowledge, even upon a mistaken computation of the 
pecuniary v alue of science How diametrically opposed 
it is to the trend of enlightened opinion in Great Britain 
is indicated by a recent decision of the Carnegie United 
Kingdom Trustees to increase still further their free 
circulation of expensive books to whatsoever individuals 
care to take up any serious study What is wanted 
is not less facilities for making scientific knowledge 
and achievement widely known, but more It is to 
be hoped that scientific societies will not permit the 
recent restrictions to pass unchallenged, and will unite 
to secure for the pubhc and for scientific workers the 
fullest publicity for information of service to them as 
stimulus or as guidance. 
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The Physiology of Sex Determination | 

The Meehantm and Physiology of Sex Determination 
By Richard Goldschmidt Translated by Prof 
William J Dakin Pp ix + 359 (London Methuen 
and Co I td 1933 ) sis net 

P ROF GOLDSCHMIDT gives us an object lesson 
in the way in which a single problem at the 
outset not apparently more important than a th usand 
others mav if pursued to its limit be made to y eld 
results of the deepest importance and tht widest 
application 

It has long been known to entomologists that crosses 
between different species and often als ra of Lepi 
doptera frequently produce a number of sexuallj 
abnormal forms This was the starting po nt of the 
investigation which has finally enal led Cold 1 m dt t 
make his import int contribution to the study f sex 
determination and indeed to the problems f differentia 
tion m general 

Put m the briefest possible way we may sum up the 
results of his twelve vears of work upor the sexual 
abnormalities arising m racial crosses of the Cipsy 
moth (Iimantria dtspar) as foil ws In the first place 
since moths have tw active sex (X Chromosomes in 
the male and one in the female the male determining 
factors are m double dose in males smgle dose in females 
The female determ nmg factor Goldschmidt ha finally 
located in the Y chromosome —an interest ng fact 
smee the work of the Morgan sch ol on Drosophila has 
shown that there the Y chromosome is w th ut influence 
upon sex determination He has next shown tl at the 
strength or potency of the sex determin ng factors 
may vary and does actually do so in the different sub 
species and races employed It follows that when a 
cross is made the future distribution of the sex factors 
of various strengths both male and female determm 
ing can be prophe led from what we know of the 
behaviour of the chrom somes or m othtr words n 
Reo Mendehan principles 

As to the mode of action of the female determining 
factor we have the important fact that the \ must 
exert its effect upon the growing oocyte since we find 
that the female determining factor (which is inherited 
purely maternally according to expectation) is effect 
ivelv present m males as well as females although of 
course m all eggs destined to give males the Y 1 as been 
eliminated m the polar body If we are to draw con 
elusions it appears that some substance which Gold 
schmidt considers as of enzymatic nature is given off 
into the oocyte in quantity proportional to the 
potency of the female determining factor m the Y 
an d exerts effects in embryonic development propor 
ti nnal to its quantity It is dear that if this is fully 
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substantiated it gives us important dues as to the 
possible mode of action of chromosomal genes 

Bv these last facts we are introduced to the second 
part of the problem — the mode of action of the sex 
factors during development in contradistinction to their 
distribution to the gametes and zygotes — a field where 
Goldschmidt has made his most signal contribution 
What do we start with ? — the presence in every male 
moth of two doses of male determining and one dose 
of female determining substance whereas in the female, 
to the same quantity of female determiner there is only 
one dose of male determiner But since normally in 
spite of the presence m individuals of either sex of 
determiners for both sexes we get only the two classes 
mole and female we must say that (using the symbols 
M and h for our two sex determiners) 3M T whereas 
F M 

When different races were rossed abnormalities 
were produced Goldschmidt was in the first place, 
able to demonstrate that whatever the degree of 
abnormality (and all degrees ’re possible) they fell 
into two classes those which started their development 
os females but ended it as males and those which 
started it as males and ended it as females They 
thus hav e no kinship with the othtr mam type of sexual 
abnormaliU known in insects m which one half (or 
some definite section) of the hodv is of one sex the other 
of the other These latter animals are thus sex 
mosaics in space where is Goldschmidts are sex 
mosaics m time The term gynandrotnorphs should be 
restreted to the spatial type the term intersex or 
better consecutive intersex being used for the other 
The origin of gynandromorphs is to be sought in an 
al normalit) of mitosis whercbv an X chromosome is 
lost from one embry me nucleus hereas that of the 
intersex is to be looked for in the faulty balance of 
sex factors 

It is only m certain crosses that inters exuahty 
appears An analysis of the families together with the 
above mentioned discovery of the transformation of 
sex during development in the intersexes led to the 
following far reaching conclusions Broadly speaking 
most of the Japam e races of the species possess sex 
factors of high potency the European races of low 
potenc) Intersexes result (1) when a high potency or 

strong M (male determiner) is combined with a 

weak F— m which case the result is a female 
tniersex or one which is genetically female and starts 
its development as a female but is later switched over 
to maleness or (a) when two weak M s are combined 
with a strong F m which case male tntersexes are 
found 

Further within each mam group the separate races 
1 may differ in regard to ‘he strength of their sex factors , 
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and this will be reflected m the different degrees of 
intersexuality resulting from different crosses 
These facts, and various interesting consequences of 
the facts, may be regarded as firmly established It 
should be noted that there are one or two local races 
which ha\e given cunous results, which will have to be 
worked out in greater detail 
Goldschmidt s further argument is as follows The 
expressions "aM>F ’ and “F>M” express only the 
conditions in the fertilised eggs before development has 
started The further facts can be explained only 
if we suppose that, during development, m each 
cell of the bodv sex controlling substances are pro- 
duced at definite rates and that these rates are pro 
portional to the original quantities of the sex factors 
When for example, a strong M and a weak T arc 
present together in an egg, not onlv is the difference 
F - M abnormally small but the rate of increase of F or 
of substances produced by it is lower, that of M higher, 
than usual As a result, the two curves eventually 
intersect , and of course, from this moment the 
individual, hitherto female, is switched over to the 
male t) pe of development, and a female mtersex is the 
result 1 he degree of abnormality is of course deter 
mmed bv the relative rates of h and M production, 
and the consequent earlier or later mcidence of the 
intersection point m the life history 

If the intersection point comes earlv enough, and the 
change to the “ wrong ’ sex occurs before any chitmisa 
tion has taken place, sex reversal will be apparently 
complete, and we shall get nothing but one sex from 
our cross This does occur 
Let us suppose the sex reversal is from female to 
male Then, in the resultant all male broods, half the 
individuals should be genetically females, and there 
fore be of chromosome constitution XY instead of XX 
If mated with normal females, therefore, they should give 
an abnormal sex ratio (aXY- ?? iXX = <J iYY 
—dies), as was pointed out m general terms by Morgan 
and by the reviewer some tune ago Similar sex- 
reversal followed bv abnormal sex ratio m the next 
generation has since been shown to occur by two 
independent workers in the frog, and now Goldschmidt 
has rung the changes upon it m Lymantria and has 
shown that in every case the results fit with expecta 
tion Thus the final somatte sex may be the opposite 
of the ongmal zygotic sex 

But we can go even further than that The reversal 
(total or partial) of the ongmal sex may be due either 
to genetic or to other factors In Goldschmidt’s 
moths the reversal is due to genetic causes — the 
fertilised egg contained inevitably within itself the 
seeds of its eventual change of sex, m the form of a 
quantitative disharmony of the sex-determining factors. 
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But sex may be upset by outer agencies by hormones, 
m the case of vertebrates, whether the experiment be 
of Nature’s (as in the Free-martin, the female mtersex 
of cattle, owing its abnormality to the male hormones of 
its own twin brother), or of man’s (as m the remarkable 
castration and grafting experiments of Steinach, Sand, 
Moore, Lipschutz, Goodale, and others) , by parasites, as 
m crabs and insects, or by interference with the gametes, 
as in the increased number of males produced m frogs 
(Hertwig and his pupils) or trout (Mrsic) by over- 
npeness of the ova 

The earlier ngid belief that sex determination was 
entirely a matter of the chromosome constitution must 
therefore be modified Sex, in all higher animals and 
in some plants, is normally determined by the chromo- 
somes, but (as might have been foreseen) the normal 
agency can m certain cm u instances be overridden 

It is clear that, with the point of view arising from 
these lacts, much that is both new and important has 
been gamed In the first place, we have the confirma 
tion of the idea, which had become established as a 
result of the work on Drosophila especially by Bndges, 
that sex determination was an affair of balance between 
genes con tamed m the sex chromosomes and other genes 

Bndges by the utilisation of tnploid strains, showed 
that in the fly, while the female determiner was mainly 
lodged m the X (since here the female is XX, the male 
XY), male determination was not an affair of one but 
of several factors, a disproportionate amount of in- 
fluence being entrusted to that or those in the diminu- 
tivr 4th chromosome Two Xs in the presence of 
three sets of autosomes gave mtersexes if onlv two 
instead of three of the 4th chromosomes were pre- 
sent, the mtersexes were of more female type We do 
not profess to understand Goldschmidt’s comments 
(p 99) - ‘ instead of speaking of the different 

quantities of a sex factor he [Bndges] prefers to speak 
of a more or less greater number of factors Logically 
as well as physiologically this is naturally the same ” 

Although Goldschmidt has shown that his “ F ” 
substance is largely due to factors lodged m the Y 
chromosome, yet it may be c onfidently predicted that 
numerous “ sex modifiers ” will be discovered m the 
autosomes 

Our second principle is concerned with development 
Goldschmidt’s idea of different rates of production of 
substances m the embryo is m itself very fruitful, while 
if his correlation of the rate of production of the sub- 
stance with the amount of some initial ferment con- 
tamed in the gene, and this amount with the “ potency ” 
of an allelomorph m a multiple senes,— if this is sub- 
stantiated, we acquire a new outlook into the relation 
between Mendelian genes and their mode of action in 
development 
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* Tft%t a correlation of some sort does exist between 
nf» developmental processes and nature of gene 
appears to be established, but whether there exists 
the exact chain of events imagined by Goldschmidt 
is a matter for further a enfication 
How valuable is the conception of rate of pro 
duction of substances in ontogeny is seen by the rapid 
application which it has found m other fields Crew 
has applied this idea to the explanation of various 
putiling abnormalities of the reproductive organs to be 
found m mammals, and by so doing has remo\ ed them 
from the lumber room where they lay labelled with the 
meaningless title of pseudo hermaphroditism to a 
place w a coherent biological scheme It appears 
more than probable that the determining factor in 
Amphibian metamorphosis with all its curious vana 
tions from species, to species is simply the relative 
rate of thyroid growth It will assuredly prove that 
the same concept will be of prime importance os regards 
the other endocrine glinds m all their lunctions of 
growth regulation and of initiating new phases such as 
puberty In brief the ideas of ph>sual chemistry are 
thus being introduced into embryology and dynamic 
ways of thinking substituted for static 
So muc h for the important positive results both of 
fact and theory which flow from Goldschmidt s work 
It remains to criticise some of his det uls 
We think it right in the first place to emphasise the 
fact that the well known curves illustrating the physio 
log) Of intersex production (p 95) ire quite hypo 
thetical in their details— a fact not suffic lently brought 
out in the text They could be drawn in a considerable 
number of quite other ways and still satisfy tb» facts 
In particular, this applies to the representation of the 
curve for production of female substance as rising 
to a maximum and then sinking again This is of 
great theoretical importance if really true but no 
adequate discussion is given of the reasons for the 
adoption of this particular curve nor for tl e rejection 
of e g a curve which continued to nse throughout life 
The same mutatti mutandis is true of various other 
of the curses presented later for other organisms— 
although here their hypothetical nature is made clearer 
We think that in many cases it would have been equally 
easy to employ the idea of alteration in su ceptibihty 
of tissues to a constant stimulus (as exemplified e g 
in the alteration in susceptibility of Anuran limbs to 
thyroid at metamorphosis) instead of that of alteration 
in the amount of morphogenetic substance (intensity of 
stimulus) 

We note the absence of reference to Haldanes 
interesting work (in reality a corollary of Goldschmidt s 
own principles) that when one sex is reduced in numbers 
or abnormal m structure as a result of a vanetal or 
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specific cross it is — not always the male or always 
the female, but— always the heterogametic and also 
wonder why plav is not made (pp 332 334) with the 
idea that sex linked semi lethal factors account for the 
well known differential elimination of males before and 
soon after birth in man and other mammals — an idea 
which at least gives full formal explanation of otheT 
wise incomprehensible facts 

In his discussion of human sexual abnormalities 
(p 343) the author has only been thinking in terms of 
his previous I ymantna scheme which will give greater 
or lesser sex transformation as a result of faulty balance 
of sex genes Crew s recent papers on goat and pig 
mtersexuality suggest another and simpler explanation, 
m the idea of abnormally slow production of the male 
h irmone but without anv swit h o\ er from one sex to 
the c ther \o reference is made to the classical work 
of Pezard on birds in which the effect of the gonad 
hormones upon growth rate c f sexual characters is so 
ably inalysed 

These however arc matters of comparatively minor 
moment Tl c main thesis of the book stands and is 
of great value In addition various subsidiary topics 
arc discussed with great lucidit) We especially com- 
mend the sectnn on secondary sexual characters The 
treatment is not new but s ) clear and incisive that 
after reading it there should be no excuse for the not 
uncommon misconception that the inheritance of such 
characters throws any light upon or is m any way 
correlated with the inhentinrc of sex itself save only 
that once sex is determined it controls the expression 
of one or tl other set of secondary characters 

The well known difference between the physiology of 
sex determination in insects and vertebrates — in the 
former mlepcndent ot all gonidial influence, m the 
latter put under this influence from a very early period 
of ontogeny the author correlates with the general 
shortness of life in msec ts as against its greater length m 
the higher group l his is an extremely suggest vc idea 
it will be interesting to see whether subsequent research 
upon the connexion of gonad and sexual characters m 
other invertebrates will bear it out Finally after the 
mass of nonsens and \aguc theorising that has been 
written on the sex ratio we commend his chapter on 
the subject as an admirable, tom 

It has seemed worth while to go into some detail 
regarding the thesis and scope of the book, m spite of 
its having been first published m German three years 
ago since here for the first time are Lnghsh readers 
provided with a translation (which, smee Goldschmidt 
has incorporated recent work, is also a second edition) 
The book is intended for medical men and others, such 
as lawyers or sociologists, who may have occasion to 
study the problems of sex, as well as for the professional 
2 C I 
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biologist, and it is a fart, however unfortunate, that 
the great majority will not read a foreign language 
unless they must The translation is direct and ade- 
quate, and reads smoothly although a few Germanisms 
might be b ot rid of m a second edition 
Work on the problems of sex is proceeding so rapidly 
that Doncaster s and Morgan s books on the subject, 
although not ten years old, are quite out of date We 
hue no hesitation in recommending Goldschmidts 
work as the best existing introduction to the subject 
and tendering our th inks to Prof Dakin foi his transit 
tion Jllun s IUxiev 


Chemistry of Urea and Resins 

(1) 7 he Chimtstry of Urea The Theory of tt\ Conslt 

tutwn and of the Origin and Mode of its formation 
tit h mg Organisms By Prol I mil A Wimer 
(Monographs on Biot hemistn ) l’p mi + 212 

(fondon Longmins Green ind (o 1923) 14V 
net 

(2) Synthetic Reims and their Pla\hc\ Bv Ctrelton 

lllis Pp si4 (New York The Chcmuil 

Catilog to Im , 1923 ) 6 dolltrs 


(i)'T''lll mono B raph on urt 1 differs somewhat 
X in scope from others of this senis of which 
it forms 1 pirt inasmuch as it duls almost exclusively 
with one compound Its importance however, in 
animil ind vegetable life is unquestioned, and no one 
will feel that 1 whole volume devoted to this topic 
is in unneccssiry addition to hioihtmical literature 
The suhjtct matter u. divided inti two sections the 
first trcits of the svnthcsis and constitution of urei, 
the second with its origin ind occurrence in Nature 
There is no one more competent to write on urea 
th in the mlhor w ho for many y ears past h is attempted 
to unrivel its structure \ c (insider ible portion of 
the first section is comemed with tins problem and it 
must 1 c confessed that Prof Werner has made out 
a strong cisc for the tiutiincru formula 


/NU, 

II\ (/ £H\ C 

n 0H 


VIIj 


There is no doubt thit the majority of changes which 
urea unde rgoes with different reagents and by heating 
such is the formation of biuret, and the conversion 
of ammonium cyanitc into urea, which is represented 
thus 


NH a .Nil, 

H 4 N 0 CSX + £IIN c{ I 

H O (NJHS ( O N 0 


may be equally well explained by the new formula 
Moreover, the formation of cyanunc acid and the 
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action of alkalis receive a much simpler interpretation 
in this way 

( 2 ) As a rule, an organic chemist, when confronted 
in the course of an investigation with a resinous 
product, is discouraged from examining it further 
It is an amorphous, intractable material which gener- 
ally defies crystallisation and, consequently, the only 
satisfactory meins of purification It is therefore eon 
signed to the scrap heap The technical chemist, on 
the other hand, whose business it is to manufacture 
iimishts and composite materials, such as printing- 
inks, p iper and c loth size, linoleum, etc , far from 
despising such products, is able to utilise many so- 
ealltd synthetic resins on a very considerable scale 
The volume under review gives a very comprehensive 
account nt t onh of the produc tion and use of synthetic 
resins , but ilso a detailed dc srnption of the machinery 
used in their applic ition He tells us that the 
diminishing supply of natural resins, or gums, as the 
trade prtftrs to call them has been viewed with ap- 
prehension during pist years by varnish manufacturers 
and other luge consumers of such products " 

It appears that the introduction of phenol formalde 
hyde and eumarone resms has opened up a new field 
for the synthetic or e uuc chemist There is a remark 
iblc variety ot sulwtanccs now employed and derived 
from such products as glycerin and phthalic acid, 
vinyl polymerisation products, urea and thiourea 
denv itives and sulphur phenol resins The author 
advises the chemist to scrutinise carefully every new 
resin he may obtain and record its formation Here 
is a nt w and interesting field of operations, ind instead 
of feeling thwarted in his aim the organic chemist 
miy in future turn what he formerly regarded as a 
future into a possibly lucrative success J B C 

Micrography as a Fine Art 

liotanual Pen Portraits By Prof J W Moll and Dr 
II IT (anssomus Pp 1111+472 (The Higue 
M minus Nijhoff 1923) 30 guilders 

I I w is not until about the middle of the nineteenth 
century that descriptions of mie roscopical char- 
acters were introduced into treatises concerned with 
the identification of drugs Ihere are now several 
books primarily designed for students of pnarmacy, 
but occasionally referred to by botanists /"ho endeavour 
to demonstrate to their students that ey en a knowledge 
of plint histology may have its econo mic v °lue The 
volume by Prof Moll and his junior collaborator aims 
at giving greater precision to the dc' S( nption of veget 
able drugs and therefore greater accuracy m their 
identific ation 

Prof Moll has devoted himself dur n g the 1 ist twenty 
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years to a subject which demands no little concentration 
of effort and an enthusiasm that is proof against the 
dullness of tedious routine , he has devised a method 
of scientific description which he believes to be an 
advance upon all previous systems The technual 
value of this method can only be thoroughly tested by 
specialists, but a mere botanist <an At least appreciate 
the soundness of the underlying prin iplts ind the 
meticulous ittention to details Ihe tuthor is ti be 
congratulated on the su ussful complctirn of 1 lab jur 
of love which is a contribution of great \ ilut to the 
pharmacologist and to all botanists whose aim is 1 1 
acquire an < rdcrly and thoroughly sound mttlird of 
describing plint structures 
An adequate dcsinptionof 1 plint must tike account 
not onl\ of the i haracters in which it differs from allied 
types but ilso of those which it shares with other plants 
Pen portraits um it furnishing 1 summation c f char 
aettrs the rcplictment of sketches )f lnbit ly dear 
descnptions based on 1 definite scheme which is given 
m full and onstitutes a vtrv important fcatuic of the 
book They do n t rely upon detailed anatomic il 
drawings to supplement imperfe t descriptions a pen 
portrait if the roughlv made is self sufficient and at 
most needs onlv 1 well labelled diagrtmmatir repre 
sentation of the plant organ under considtiation it 
brings into the description as much is possible of 
what is now generally considered as belonging to the 
domain of drawings and plastic models m othei words 
it tends to make pictures more and more superfluous 
The diagrammatic illustrations arc exceedingly dear 
and c f a kind which might with advantage be adopted 
as a model by authors of botanic al text I ooks 
The value of Prof Moll s methid was demonstrated 
by the junior author Dr Jinssonius in his book 
published in 1906 on the micro 0 raphy >1 Javan trees 
an extension of the same method to timlier trees of 
other regions would Ik. 1 gre at boon to botanists cspeci 
ally to such is are interested in the identi ication of 
fossil ingiospermous woods 
The preface which is much more than 1 preface in 
the ordinarv sense gives a clear account of the history 
of descriptive botany, with special reference to micro 
scopical lcaturcs and emphasises the imixirtanc c of a 
more definite employment of the Linnean method in 
micrography Prof Moll considers thit the principal 
feature of the Linnean method is its c onformity to a 
sequence fixed beforehand if it is rigorously followed, 
completeness is achieved ind nothing is omitted by 
chance A high standard is set, md the guiding 
schemes, if the student has sufficient faith and 
patience to adopt them, supply the means of con 
structing pen portraits according to the admirable 
patterns contained in this great work Most of the 
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volume is devoted to descriptions of drugs arranged 
in alphabetical order— Amylum, Cortex, I lores, Toha, 
Fructus, etc — and a full bibliography is added 
In illustration of the method, the headings of the 
seetion dealing with Cortex Cinnamomi may be 
give n macroscopic characters anatomical c hanu ters, 
tollowcd by a list of references epidermis, including 
measurements of cells cortex cork phellogci, phcllo 
derm primary c ortex endodermis stele including 
detailed description and cell contents of the tissue s , 
micrographv of the powder bust fibres and other cells, 
crystals starch grams etc A word of praise is due 
to the pul lishers for the printing and style of the book, 
and to the authors for their decision to present their 
we rk in well written I nglish \ ( StWAKi) 

Our Bookshelf 

1 1 xt book of Agricultural Bactenohgy By Dr F Lohnis 
and Prof 1 B I red (Agri ultur il and Biological 
Publications) Pp ix + 28 , g 10 plates (New York 
and London McGraw Hill Book Co Inc 1923 ) 
15 * 

Dk I r unis Vorlesung uber landwirtschaftlicher 

Bvktcriologic has for so long been regarded as an 
essential text book that students of agricultural 
bacteriology will cspemlly welcome the excellent Fng 
lish edition of this work whu h the author h is produced 
m collaboration with Prof I B lred 
The authors devote the first portion of then work to 
a dtse nption of the chararteristie s md general activities 
of micro organisms This p art of the book contains 
useful chapters in which the general methods used in 
studying the org inisms vre dis ussed The second half 
of the book is devoted to the special fields of bacteno 
logy that touch upon the problems of agricultural 
research md pra tiec Tl t re art chupters on the 
bacttnology of silige hay and other food materials 
on 1 ulk butter and cheese on the 11 cthods of sewage 
disposal on the changes involved m the making of 
farmyard manure and on the pro’ lems of soil biology 
In these chapters the authors deal with their subjects 
with remarkable cleimess I he verv different prob 
lcinx that arise in these fields of w r rk mike it very 
difficult to connect them as though the v formed a single 
blanch of appl ed scien c It seems that the sequence 
of thought would have b en letter p cserved in this 
portion of the bo >k f the bacteriology of soil had been 
considered before that of dairy pr relicts because m 
the former subject the problems involved so com 
plctely cover the field microbiology that the authors 
liavc alrtady been obliged to refer to the chief groups 
of soil boctena to illustrate the activities of bacteria 
in general In dealing with the bacteriology ot soil 
and ot dairy products the authors discuss some of the 
special methods used in these fields of work In 1 
later edition, the description of special methods might 
well be given m greater detail At present lack of 
standardisation m technique greatly hinders work with 
bac tena, and this is especially the case with soil and 
dairy bacteriology A detailed description of the best 
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methods, given in such a well known text book would 
greatly assist the adoption of a uniform technique 
In the portion of the book devoted to soil bacteria 
the activities of protozoa and other micro organisms 
are mentioned but greater emphasis should have been 
given to the close interrelation that exists between 
bacteria and other organisms in the soil Hie close 
connexion found to exist in field soil between the 
rapidly changing numbers of bacteria and active 
amoebae illustrates the fact that the bacteria must be 
considered as i part of the complex population of the 
soil H G Thornton 

Mine bxannnatton Questions and Answers Compiled 
from Examinations for Positions of Mine Inspector 
Mine Foreman Assistant Foreman Fireboss Hoisting 
l ngineer Safety Inspector and Shotfirer By Prof 
J T Beard Part i Pp via + 258 Parts Pp 
vi + 259-546 Part 3 Pp vi+ 547-872 (New 
York and London McGraw-Hill Book Co Inc 
1923 ) 3 parts 37s 

Th* object of the work under notice is as stated by the 
author m his preface that of enabling candidates to 
tss successful examinations for positions of responsi 
llity in coal mining and it consists of a set of answers 
to no less thin 2975 questions set m examinations in 
the various coal mining states of the United States of 
America and in ( anada for various grades of colliery 
officials Opmions will certainly differ as to whether 
this is the best wav of qualifying a man for the duties 
that he will have to perform after he has passed such 
examination it may readily be granted that a man 
gifted with an exceptional memory might get off by 
rote the whole of the answers to the questions given in 
these three volumes and would thus with ordin ir> luck 
pass suciessfull) any of the examinations referred to 
but it is also very certain that this fact wculd not 
qualifv him to hold a position as a respe nsible under 
ground c ffici il I he educational v due of such a book 
is therefore very questionable At the same time the 
work has been well done Prof Beard has been the 
Principal of the Schoil of Mines International (orre 
spcndence Schools Scranton Pa Secretary to the 
State Board of Mining Txaminers Iowa and has held 
many other positions that qualify him thoroughly for 
the work that he has undertaken and his book may be 
used with cv er> confidence m its accuracy It must 
however be borne in mind that coal mining methods 
legislation and nomenclature are so different in the 
United States from what they are in Great Britain that 
m in) of tl e answers given would prove seriously mis 
lea ling to British candidates for similar positions m 
the latter country 

The Properties of Matter By Prof Basil C Met wen 
Pp vi ■+ 3x6 (London I ongmans Green and Co 
1^23) ioi (d net 

As a text book this work differs from its predecessors 
in the order of treatment of the subjects Commencing 
with the hirst Law of Thermodynamics and the more 
general Principle of the Conservation of Energy a 
logical sequence leads to the study of the kmetic theory 
of matter which is most easily treated in connexion 
with the gaseous state The continuity of the gaseous 
and liquid states supplies the natural transition to a 
detailed study of liquids and solids are dealt with last 
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of all The reviewer can recommend this order from 
his own experience m lecturing to university students, 
and is of the opinion that the first half of Prof McE wen’s 
book reaches a high standard of excellence Some parts 
of the latter half are not quite so satisfactory The 
chapter on capillarity seems somewhat elementary and 
does not contain many references to modem work 
The distinction between surface tension and surface 
energy is not well brought out The chapter on solids 
is very short and should be greatly expanded when a 
new edition is called for We hope the author will 
then include an account of the crystalline structure of 
solids as revealed by X ray analysis H S A 
Medical Climatology of England and Wales By Dr 
E Ifaw Inns Pp xiv+ 302 + 149 charts (London 
II K Lewis and Co Ltd 1923 ) 25 s net 
Lvery practitioner of medicine is frequently required 
to recommend a climate suitable for convalescence or 
for a chronic disease few doctors can acquire from 
experience the geographical and meteorological know- 
ledge to enable them to give adequate consideration 
to this important detail of treatment Dr Edgar 
Hawkins provides a volume on the subject based on 
his own expenmee and the information derived from 
numerous meteorological publications The mam 
arrangement of the book is geographical therapeutic 
indications following the descriptions of the geology 
and chmate of various districts and towns There is 
also a separate chapter on therapeutics of the English 
climate in which the classification is based on diseases 
In one appendix the health resorts are tabulated 
according to seasonal suitability and in the other the 
waters of the various Spas are described 
In spite of the complexity of the subject information 
with regard to locality or disease can readily be found, 
and reference is facilitated by the mclusion of a large 
number of meteorological charts and the addition of a 
well prepared index The book will be of considerable 
value to physicians and others interested m medical 
climatology 

The Elements of Co ordinate Geometry By S L Loney 
Part 2 Tnlinear Coordinates etc Pp vm + 228 
(London Macmillan and Co Ltd 1923 ) 6 s 
This port of Prof Loney s Co ordinate Geometry 
contains in order chapters on cross ratio geometry 
tnlinear and areal co ordinates tangential equations 
reciprocation projection and m variants of conics 
Methods of teaching geometry have advanced consider 
ably in the last twenty years and the arrangement 
adopted by Prof Loney would scarcely be accepted as 
the natural one now Tnlinear and areal co ordinates 
are here introduced from the purely metneal point 01 
view Now it would be more customary to read the 
chapters on projection and reciprocation first and then 
to treat tnlinears and areals as particular cases of 
homogeneous co-ordinates 
Coming from an expenenced teacher of mathematic 
the book gives all necessary assistance to a studen 
reading its subject matter for the first tune m the ordi 
treated Abundant examples are given but those 0 
homogeneous co-ordinates include a greater proportio 
of metrical questions than a present-day teacher woul 1 
endorse (eg pp 85 87, Nos 1, 2, 6, 7, 16, 17 20 2 
a 3> a 4) 
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Letters to the Editor. 

The Fdttor does not hold himself responsible for 
opinions expressed by his correspondents bather 
can he undertake to return, nor to correspond with 
the writers of. rejected manuscripts in ten led for 
this or any other part of Nature No noh e u 
taken of anonymous communications ] 

The Gorilla’s Foot 

With regard to Mr Akt ley s cast of t gorilla f*>t 
discussed in NATURr of November 24 p 758 1 note 
that Sir Ray Lankester did not wait until he had seen 
the cast which we sent to the British Museum (Natuial 
History) but his again made the following charges — 
(i) The picture of the cast of the f jot in Mr Akeley s 
book In Brightest Africa p 24 gave a mis 
leading or distorted view of the cast and w is in clfcct 
an example of bad photography (2) 1 he gonll 1 foot 
as represented by the cast differed m appt irancc from 
all previous pictures of and statements al nit the 
gorilla s foot an 1 w is misleading chiefly because it 
did not show the great toe in 1 divergent position 
it also differed in appeal ance from flu photognph of 
another gonll is foot figuied bv \1 cloy in the same 
book (p 231) in which the great tr w is sh mil in the 
flexed and ibduetcd pesition (3) I hi re fore Akeley 
had himself supplied tht refutaticn f his claim that 
his girilla s foot w is different from my other yet 
discovered (4)! hat it is highly improbable that 
Akeley s photograph of the < 1st corrtctly rt pres nts 
the foot rf 1 normal spe its 01 vinety of genii 1 
As to (1) I luxe already stited (Nanki N uni 
ber 24) that the ph t< graph published in Mr Akeley s 
book gav< 1 vciy fair view of tile cast in question 
and after a careful le examination of the facts I will 
add notl mg to th it statement except th it Mi 
Akeley has 1 dtstrv edly high reputation based upon 
many yens of expemnee both 111 photographi g and 
in making anatomic il easts md nee Is no warning 
from iny one as to the precautions to be observed 
in such work 

As to (2) neithi r Mr Akeley nor I ever asserte 1 that 
the c 1st in question showed the hallux in the position 
that it probably assumed when the animal s weight 
rested upon it I quoted Mr Akeley s statement 
that the cast wis taken in the relaxed condition of 
the foot after rig r mortis had passed away and I ilso 
noted that the hallux could no doubt be more or less 
abducted The cast was mule within twenty four 
hours after death in a cool moist climate The foot 
was cut off from the leg the muscles and ligaments 
being relaxed and was placed m a hollow in tue ground 
with the solo facing upw ard The foot md its digits 
were not posed but were allowed to assume the relaxed 
position After being lightly soiped a thin coating 
of plaster was then applied and allowed to set in order 
to prevent distortion by the weight of the plister 
No other outside pressure was exerted in any direction 
when the plaster was poured around Ihe whole 
operation was conducted with exceptions' care to 
avoid distortion 

The outstanding feature of Mr Akeley s cast is that 
it shows that in the relaxed condition the hallux 
assumed a position of lesser divergence so that it was 
more nearly in line with the other digits In this 
connexion it is pertinent to state that Dr D J 
Morton is now studying the anatomy of the foot of 
another one of Mr Akeley s adult gorillas and finds 
that the arrangements of the internal cuneiform and 
first metatarsal bones are such that it is possible for 
the hallux to be drawn into the position shown in Mr 
Akeley s cast Dr Morton has also found that in Mr 
Akeley s as well as in other adult specimens the distal 
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ends of the metatarsals of all the digits are twisted 
upon the shafts at different degrees in such a way as 
to make the volar surfaces face more directly down 
ward whereas in infant gorill is the volar surface of 
the hallux is tilted towird that of the other digits 
this arrangement being still more pronounced in the 
chimp mice After extensive comparison Morton 
concludes that the infant gonlta foot retains more of 
the primitive arboreal characteristics while the adult 
gorilla foot shows numerous man like adaptations 
not found in the chimpanzee 

Vs to (3) Mr Akeley never claimed that his 
g( nlla s feet wire different from all others previously 
iesenbed Such may yet prove to be tne case in 
legard to tl detailed proportions and minor charac 
teis of the fool but it has not vet been asserted by 
cither Mr Akelty or myself 

As to (4) the original foot from which the cast was 
mule has not yet been compared minutely with the 
other gorilla feet collected in the s ime general region 
but after 1 preliminary comparison there seems no 
re ison to britid the individual as representing an 
abnormal species or variety 

In brief Mr Akeley s cast can be misleading only 
to those who lead into it more tha 1 w is cl umed for it 
or who do not realise that a gorilla s hallux may 
issumc 1 positir n other th*» 1 1 1 it hgured in the 
pnvious liltriture of the subje t A carefully made 
cast of this kin 1 is of greater scientific value than any 
photograph ol the same objtct because it represents 
the object m tht rtund and without photographic 
hstorticn A good cast such as this unpitstion ibl} 
is giv 9 mdisputal le evidence of f 1 t 

I11 conclusion Sir Rav Lankesters stitements in 
his book Gri at and Small I htngs about the signi 
htance of the differen es bctvviui human mi anthro 
p 1 1 feet suggest that he is one of stvi ral emine it 
poisons (including Mr H G Wells) who do not see 
that the hum m foot is an m itonneal palimpsest in 
which the 1 iter record of a long terrestrial life is so 
deeply impressed that it hu, lirgely ol>su red the 
underlying older record of a previous arboreal 9tago 
with a divergent hallux This is not a theory but 
a well founded inference from the many facts that aie 
now being ex imincd by Sir Arthur Keith Dr Morton 
and others W11 1 iam. K Gregory 

American Museum of N itural History 
New York December 7 


Psycho-Analysis and Anthropology 

Referring to the letters in Nature from Dr 
M ilinowski (November 3) and Prof I lliot Smith 
(November 24) on this subject I should like to make 
three remarks 

(1) While agreeing with all that Prof Flliot Smith 
s lys as to lotem and laboo and that Freud failed 
to acquaint himself with the essential facts and 
associations of which he vvntes this is by no means 
the case with all of his disciples while even in Totem 
and Taboo there is sire s laid on the quality of 
ambivalence m savage belief and custom which if I 
judge nghtly had not previously been sufficiently 
appreciated by anthropologists It may be that Prof 
Elliot Smith has recognised tl is in his irticle in the 
Monist which I have not had the opportunity of 
reading 

(2) I rather doubt whether time will bear out Prof 
Elliot Smith s contempt for typical symbols Type 
dreams — that is identical dreams having the same 
meaning attributed to them — certainly occur among 
peoples genetically and culturally remote Thus to 
take an example quite superficial reading and the 
kindness of friends in supplying references indicates 
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that the tooth losing dream occurs in Europe and 
among Nagas Maliys and Chinese also Ashanti 
and that 111 each case it is taken to mean the death of 
a near rt lativc (Ashanti loss of near friend) More 
over this meaning fits wtll with the individual 
significance commonly recognised by analysts namely 
the fear of castration 

(3) The question of Universal Symbolism is of 
course the crux of the wlioli m itter Arc the findings 
of analysis for the individu d applicable to the social 
unit to which he belongs and if so do they also apply 
to other groups w Inch m ly be genetically remote > 

1 host interested should shortly have the oppor 
tunity of ht iring the problem examined from the 
psycho indytic point of view for l)r hmest Jones 
h is consented to re id 1 p iper upon this subject before 
the Roy il Anthropological Institute on Tuesday 
1 el mary 1 j T ickets of ulnnssion will willingly be 
sent to non members of the Institute interested in the 
subject who should applv to the Assistant Secretary 
Hoy al \nthrojK>logic il institute yo Grt it Russell 
Street \\ < 1 LG Silicman 


Malaria and Anopheles funeatus In Mauritius 

ruiiv m i<).. I was aske 1 by the Sccretirv of 
State for the l olonus to undertake in \nophehnc 
ani anti milini survey 111 the lslind of Miuntius 
I icccptei this mission and lnl the jili ismc of 
elnoting ten months tf intensive investigation to 1 
survev of unusual interest 

1 rioi to tn\ \ isit tc> M mritius 1 se mtwhat sinnl ir 
suney hid been made 111 1 ioh by Sir Rondd Koss 
Majoi Tow hr ind Mr d 1 mine re/ ele Lli irmoy The 
vduiblc woik they leeomplisheel inel the many 
intciesling observations mule by them are recorded 
in Koss s report entitle 1 Pieventiem of Mai in 1 
in M luntius (I ondon \\ iterlow and Sons i<>oK) 

In the course of their woik Koss i owler inel 
dlnimere/ ele Cliaimoy nuelc an extensive survey 
of the mcsquitocs of Mauritius which resulted m the 
collection of tl e folk wing species 


Oin Komi nci ah ri 

j Vy rl \n hui> mauntianu Diruty de Grand 
j re A 11 mnitri / dt th irmov 
- M\ »» 1 II ) > t phoru ) stain Theobald 

3 h\ss rlu / in tiuuuhj ilp tiles 

4 S ml m ia n t siripti \\ alkt r 

■j S tu, niuafamta 1 ibncnis 
(> ( ul 1 fall*, in We idem mn 

7 Ci It \ hgrtj Daruty ele Cnndpre A dim 

mere/ dc t li timoy 

8 1 f ih* at uuh rim ? 

ej C ill x atl ru In ILmmcre/ ele Charinoy 

10 Cut x r ti il h d I nun ere/ ele ( h irmoy 

11 Cul x f In d 1 mine re / ele Charinoy 

Mom i\ NoMrNti utiu 

1 in pi U\ mauntianus Diruty ele GranelpreS 

Adi mmcrc/ le C h irmoy Very common 

2 An pi If sc stalls Theobild \ery common 

3 An pluks mat uhpalpn Giles \ ery rare 

4 ittlts albi pictus Skuse 

<5 Aides argentius Poirot 

6 Culi x fall gan h ibnems 

7 Lut ia tignpi s Darutv de Grandpre & d Fm 

mcrez dc ( h irmoy 

8 * Cukx annuhonus r ? 

0 Orthopod mua arbor min d Emmtrez ele Char 
moy 

10 tulex stlu ns Weidemann 

11 Aides ntgennsis Theobald 


M luntius at tbo rec id 1 probably d 11 to an 
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It will be seen from this list that three species of 
Anophehna: were found and I have added the 
remarks made by these investigators relating to the 
prevalence of the Anopheline species 

By experimental work in Mauritius Ross was able 
to prove thit of the three Anophehnes A costahs 
was easily infected with malaria and could be 
regai ded as the chief vector that 4 maunltanus ap 
parcntly could not be experimentally infected with 
malaria and by much additional evidence could be 
regarded as incapable of malaria transmission while 
owing to the great rarity of A macultpalpis which 
these investigators state was then the case there 
was no opportunity of obtaining A maiultpalpts in 
numbers sufficient for experimental work Its 
presence in Mauritius wis therefore considered of 
no practical import ince at the time 

Based on these discoveries Ross indicated the 
plan that should be adopted for the institution of an 
anti nialan i < unpaign in M luntius Unfortunately, 
his recommendations were not thoroughly carried 
out and although much useful work was done by 
the c inalis ition of streams and the abolition of 
swamps in m my parts of the island the success of 
the c unpaign was vitiated by the neglect of equally 
important Anopheline breeding pi ices and 111 m iny 
cases by allowing the completed anti anopheline 
works to reveit to natural conditions 

Consequently fourteen years lfUrw irds malaria 
in Viuutius w is as bid is ever— a fut winch 
together with the totillv insamtiry stitc of the 
islind led the Cmvcrnoi Sir Htsketh Bell to decide 
to ask the Colonial Office to appoint an expert in 
tropical hygiene to visit the islind and indie ate the 
nectssiry me warns for the correction of the miny 
serious defects 

I he Secretary of State for tin Colonics called upon 
Di Vnelrtw Balfour to undcitakc this mission and 
Ur Bilfour left for Mauritius in I cbuiary i>2i lhe 
utterly msinitirv stall of the islind ind the very 
largt number of se p irate probli ins with which B ilfour 
h id to contend ire fully set out in his c omprehtnsive 
report entitled Report on the Medical ami Sanitary 
Mattus in Mauritius 11121 published bv the 
Colonial Office 

With regard to milaria in the lslan 1 Bilfour 
speedily siw that for renewed ettort igamst the 
Anophelin c it w is essential to know more of tho 
bionomics of Atuphiles eostali the species then 
thought to 1 e the only species lesponsible for the 
intense lv malinous condition of M mritius His 
view was thit it w is highly important to know 
whether thi sjaeics did or did not liilxrnatc during 
the winter months it least it the higher iltitudcs 
of the island so that future woik might take into 
account this most important f ict 

On his return to I ngland Balfour recommended 
that investig it 10ns to determine the bionomics of 
A a stalls should be undertaken I therefore left 
1 ngland for Mauritius early in 1922 to carry out 
this work 

lor the first four months ifter my arrival in 
Mauritius (then the winter months) my stiff and I 
gave undivided attention to the work of determining 
whether Anopheles costahs exhibited hibernation 
and we were successful in showing that hibernation 
did not occur either at the coast or inland — a matter 
that is fully dealt with 111 my report to be published 
shortly by the Colonial Office 

During the work on A costahs much to my surprise 
I discovered that in spite of what Ross had said in 
1908 Avopht.lt s macutipalpts was now to be found 
in very large numbers all round the island and up 
to an altitude of 1200 ft 

Later with more time to devote to further studies 
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after A c ostahs and the hibernation problem had 
been settled my assistant and I while searching a 
marsh near Port Louis were astonished to find a 
larva of A funestus further search in this marsh 
demonstrated that A funestus wis here m large 
numbers The fact that A funestus liad not been 
recorded from Mauritius before in spite of the work 
of the previous investigators coupled with the 
proximity of the marsh to Tort I ouis - where ill 
ships enter Mauritius — led me to assume that the 
species had only recently been imported I immedi 
ately appro u-hed the Officer Administering the 
Government for authority and funds to abolish this 
marsh and by the copious use of p irafhti castor oil 
mixture while hundreds of men tore up the weeds 
by drainage and filling in operations within a few 
days the marsh was changed into dry land 

Contiol of all the nearby waters — fortunitely few 
— was mstituted and no lirva appetred in these 
watcis A few days later w hilc I was in conversition 
with one of the chief moustiquiers (mosquito scarclitrs) 
— an Indian who had been tr lined by Itoss and 
Iowltr — this man told me th it lit thought he rt 
numbered having seen similar lirv t while Ross was 
mthcisluid it Schonfeld M irsh Rivurc du Re input 
in tin 1101th 

I questioned him further pointing out th it it w is 
diffiiult to il number tht appear met of lirvr after 
the lapse of 15 years but he seemed so attain 
that I despati hed him to Schonfeld 1 1 se in h 
Schonfeld M irsh is rither 111a cssible v mo 15 milts 
fiom the marsh it Poit louis and is tin mm had 
to go on foot it was two day s 1 itci before he n tunud 

When he got back however he biought with him 
six larvT ot 1 fumstus Mv assist mt and I at onee 
left foi Schonfeld M irsh in my motor c ir t iking the 
man with us tnd after seirchmg foi two hours in 
this i\ti nsive marsh I discovercil a lirvi of 1 
fuiusht time for myself 

On my rtturn to Iort Louis I issued instructions 
that ill moustiquurs should divide up mil pr tied 
to all pirts of the lslmd anti search only foi 4 
Jim (us Iwo weeks latu 1 /uni Ins had Inert 
reported fioni piactieilly evuy distuct of M iimtius 
but the numbers found were surpusitiglv few 

l then decided per onally to undertake the study 
of the burnt mu s of the sjui us anil 1 it last f 1 
as I hivi fully described in my repotl— tint 4 
funestus existed m Mauritius in prodigious numbers 
m some loeilitits actually outnumbtim„ i c stilt 
I he fuluie to diseoiei the lirve in numlMrs befoic 
was due to the fact th it the vibritions tiansinitted 
through the e irth by the tre id of the se 1 ehers w im 
the lirv e of danger mil they ill el lit to the roe Is 
cf the vegetation to which they drag or eun climb 
a few niches up tht damp surfaits f thi leaves wluch 
dip into the watei Onee this fact lul been dis 
coveieil thous inds of A funestus laiv e could always 
be had in suitible breeding plates 

I undertook experiments in malaria transmission 
by A funestus incl A mauilipalpis in the island and 
found that the former spceics could very cisdy lie 
infected me! that A maculipalpis could also be 
infected without much diflic ultv ( onsequtntly 
instead of A co stalls being the only vector of malaua 
in Mauritius there ate in reility three vectors 
A costalis A funestus ind 4 maiuhpalpis 

Now there are two theories to account for the 
malaria in Mauritius 

(1) That A costalis land A funestus and A macuh 
palpts ?) have existed m Mauritius for centuries and 
that it was only the importation of large numbers 
of Indians to work in the sugar-cane industry 
bringing with them in their blood the parasites of 
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malaria that caused the extensive inftction of tho 
local anophelines 

(2) That prior to 1865 when the first considerable 
outbreak of nnlana (*) occurred no anopheline 
vector existed in the island and that it was only 
by accidental importation of 4 costalis (4 funestus 
ind A macuh pal pis'*) then that Mauritius became 
m ilanous 

Personally I am inebned to favour the first theory 
but the following experience shows how impossible 
it is to be dogmatic 

lowxrds the end of my work in Mauritius hearing 
th it the sisti r island of Rodrigues w as free of malaua 
I obtainid sanction from the Officer Administering 
the Government to piocced to Rodrigues in order to 
investigate this report 

The island is so small that it wis possible with 
the assist incc of thrie skilled helpers to seircli all 
the streams in irshes and pools No Anopheles were 
to bo found and no else of malaria acquired in 
Rodrigues existed although on the other hand I was 
iblc to find persons with all three spicits of the 
m il in 1 plasnuxb 1 in then blood which thoy had 
icqurnd by former rtsidente in Mauritius 
Ihe tslind of Kolngucs lies miles to the cast 
ot Miuutius ml is visitel ligularly though only 
every 3 4 months by the Government supply steamer 
fiom M umtius On this slup which is birthed 
in Port Louis 4 1 stalls w is found even during 
my voyage ind it seems obvious that the only thing 
th at iccounts for the fict that Anonhclmcs have 
not bci 11 introduced info Rodrigues is tn it the island 
is ompk ti ly surrounded by an 1 xt nsi\ c and ri mark 
able ion! reef tunning from 1^6 miles seaward 
whuh fortes ill vessels to author it lcisl 14 miles 
fiom shore Moreover 1 st ady wind ti in the south 
ilniosl mvinibly blows across the island from the 
shore icross the anchor ige 

In my 11 port l have described these investigations 
it length but I am in the meantime islang Sir 
Ron ild Ross if he will be gen 1 t nough t > add any 
remarks he m iv c uc to nt il t on what tin si mv tstign 
tions have shown Malcolm T MAcGRrron 
\\cll< m 1 iild I aboiatory Wislcy Surrey 
(Wcllcomt liureiu of Scientific Research) 


J 111 sl umstigitnns appi ir ti me to bi both 
U >rt tically and pi 1 lically impo. ant I he question 
is whither A fiou tus intend Mamtius after my 
visit in 1 »oS Mai 01 C T P how lei ind mv 
self weit in the lslinl fiom Novembci 20 1907 
until I ibm 11 v S igc 8 tint is during tin summer 
Of course wi could not mike anything 111 a com 
plcfc surviy of the nusquit >cs in that tun but wo 
were given the issistnee of Mi Dhnimotc/ de 
Charmoy the iccoi lplishcd intomuligist of the 
island ini cur 1 tor of the museum and were also 
provided with ten m mstiquicrs tint is trained 
mosquito men Our unn ipal investigations were 
made close to the 1 1 urion l Marsh at Plianix — which 
w is di uned in 1)08 >ut Majoi Towler and Mr 
0 1 mnitre/ investigated much further afield than 
this It is therefore most surprising that we did 
not onee come across A funestus I remember that 
when I first found A costalis in the island I expected 
to discover A funestus pretty shortly partly because 
we had found them in association in Surra I eone 
(where indeed we had discovered and named A 
funestus ) and also because we heard tint both 
mosquitoes abounded in the neighbouring island of 
Aladagascar It seemed surprising to me that only 
one of these Madagascar Anopheles had managed to 
drift into Mauritius Moreover we heard that it 
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was absent fromHhe island of Reunion where/! costalts 
was present I understand that Mr MacGregor 
found A funestus in numbers during the period of 
summer when we were in the lslmd but in addition 
to all this it is most remarkable that Mr D Fmniere/ 
who w is appointe 1 in charge of the anti malaria 
measures after we left had not dcteeti d this mosquito 
duung all these years The most likely inference 
appears to mo to be that A funestus has been un 
ported quite recently I wonder whether it has also 
appeared m Reunion 

In my report I discusstd the qmstion whether 
milaiia hid been introduced into Mauritius and 
Reunion in 1866 7 (as was the case) by the intro 
duction of large numbers of coolies fiom India or 
by the introduction of A costalts and I preferred the 
latter theory Against the coolie theory there was 
the fact that Indians had betn pouring into both 
islands long before those ytirs 1 thought it more 
likely that A costalts li id been brought in some time 
previous to 1866 possibly bv some ship If therefore 
A fumstus has been a new introduction this hypo 
thesis of mine will be further supported The entire 
absence of both species from Rolngues is mother 
cc nhrmati m 1 he most likely picture appears to 
me t be tl it all three isI inds were Anopheles free 
up to iSf 5 or so but that two of the islands have 
become inh < ted since by shipping from Mad igascai 
I ui derst ind tl it lx th species ire absent from In li 1 
but 1 i\c not been following the recent liter iturc 

It is \ciN hsapni inting tint all tie antinulina 
measures idvised by me have been allowed to fall 
intc ileyantt m Mauiitius anel I have ling been 
c livinccdthit inti mosquiti work will not be pi ipt-rly 
carrie 1 r ut in British domim ins until strongci dis 
cif. line is cnfoi ceil Ronajd Ross 


Methods of Chemical Reactions 

Tin general scheme of a chemical transformation 
can be reproduced by the equation 
*iA.B t C. +*,A,B.C, +x,A,R,C, 1 \ 

y,A»B.C, Hi 1 ^,B r G, ( y, h/ 

ABC represent chemical elements or groups of 
elements which are transferred as whole complexes 
from one side to the other of the chemical equation 
(1 e \H, S0 4 NO, etc ) We shall call these groups 
of elements for snort the elementids of a chemical 
equation the chemical elements ire thus the simplest 
elementids It is evident that in determining the 
numl er of elementids of a chemical equation the 
minimum rule must be observed— that is the elements 
must bo brought together into groups so that the 
number of these groups (eltmcntids) shall be the 
sm illest possible rhe composition of these groups 
must fulfil one condition that their number taken 
is a wide and foi each formula individually should 
be the same on the right and on the left side of tho 
chemical equation In most cases the problem of 
determining the elementids is simplified by the fact 
that tie numbir of elementids is the same as the 
number r f elements 

a b c d etc as usual m chemical equations are 
numbtrs showing how manv times a given element 
(or elemtnti 1) occurs m the composition of a chemical 
compound h quation ( x ) contains molecules composed 
of all elements of a given chemical transformation 
of course the absence of some elements in the com 
position of a particul ir chemical molecule is expressed 
by making the corresponding multiplier (» e a or b 
or c etc ) equal to zero 

x x x t x , also y x y t y> etc are the numerical 
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coefficients to be determined by chemists using 
chemical equations 

To determine these coefficients algebraically sc 
cording to the role requiring an equal number of 
elements on both sides of a chemical equation we 
can write 

x t a +xj 4 + -y x m +yrf +y*t + 

x t b 4 xjc +*,A + =y x n +yf +y»« + 

+ =yi£ +y»s f y%w + 

In calculating the numerical values of the go 
efficients *, ■} , t f y t etc as required by stoichio 
metry the followmg rules must be observed first 
all the coefficients must be whole and positive 
numliers the coefficients must not have a common 
divisor This last condition is satisfied by giving 
the smallest possible whole number to the coefficient 
of the molecule occurring the least number of times 
in a chemical reaction 

It follows from the senes of equations that the 
number of elementids of a chemical equation corre 
sponds to the number of separate equations serving 
to dttcrmine the necessary coefficients, and the 
number of heterogeneous molecules (separate Bub 
stances) taking part in a chemical reaction corresponds 
to the number of unknown quantities Hence 
In the stmpl t case the number if separate sub 
stance taking part in a chemical reaction will be 
gr atcr ly one unit tl an the numler f element 1 Is 
To illustrate this we shill give several chemical 
equations 

(a) fwo dements an l three subst in es An example 
of the simplest reaction is the formation of water 
(two elements H and O and three substances H, 
O and H,0) 

(b) fhree elements or elementids and four substances 

(1) 2C,H 4 O t f-Zn Zn(C,H,0.) t f H, the three 

elementids are Zn H and C,H,0, 

(c) I our elements and fix e substances 

4 S +6NaOH =2Na,S +Na,S,0, +3H,0 

(d) Five elements and six substances 
2 Si(NO,), (-6NH 4 C1 -2SrCl,4 yN,+Cl, | utH 4 0 

(e) Six elements and seven substances 
K.Ci t O, 4 6HI 1 aH,S 0 4 K.SO, +Cr (SO,). 

+7H.O+3I, 

More complex chemical equations containing more 
than six elementids arc comparatively rarely met with 
in chemistry 

We shall now mvestigate an example m which 
seven elements and eight substances take part in a 
reaction 

XjKjCofCN), +*,H,S0 4 =y,CoS0 4 4 } ,K,SO, 

+>'»(NH 4 ),S0 4 +-y 4 CO +y,CO, +y,SO, 
By solving the algebraical equations corresponding 
to this chemical reaction we get the following 

2K,Co(CN).4-24H i S0 4 =aCoS0 4 t3K.S0 4 

f 6(NH 4 ),J^ 4 4- 1 iCO+GO.q-isSO, 
This reaction is so complex that even Prof 
Treadwell who did not know of the algebraical 
method of finding the coefficients wrote the equation 
wTougly from the strictly stoichiometncal point of 
view His rendering of it was as follows 1 

2K,Co(CN), + I2H.SO, + 1211,0 =2CoS0 4 +3K,S0 4 
+ 11CO +C0, +6(NH 4 ),S0 4 +S0, 

* Trevdwell Analytical Cbemktiy vol ti 
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Here there are seven elements but nine sub 1 inn the number of new conditions by n as in the phase 


stances One need not be a profound mathematician 
in order to understand that wording to the scheme 
of a chemical reaction evolved by us Treadwells 
example just given cont-uns in the equation of reaction 
substances the coefficients of which in certain limits 
can be arbitrarily changed Such substances ire 
on one hand H,SO, and H,0 on the othei bl). 

Thus if we express the number of dementi Is ly 
the letter I the number of chemical substances 
taking part in the reaction by the letter M u shall 
get for the simplest case of a chemical cqu ition the 
expression 

m l n 

We have looked through a number of chcmicil 
works and have found no exceptions to this rule 
The seeming exceptions carefully analysed were 
found to be only complications substantiating the 
rule announced In the well known Analytical 
Chemistry of Prof Treadwell (vol 1) out of 1241 
reactions 688 follow directly the rule announced 
We shall show below thit the seeming exceptions 
are only more complex cases 
I et us consider a first possible complication it is 
evident that by addition of two or several chemical 
equations we obtain a new chcmicil cquiticn bit 
a more complex one to find in this case the applu 1 
bilitv of the simplest rule governing 1 simple chemical 
reaction a special an vl> sis is required 

I et us consider the case ot cfoutle decomposition 
which from a chemical point < f view consists of two 
reactions a reaction of comt ination and a reaction 
of decomposition This complication iffects adversely 
the immediate applicability of the rule announced 
In this case the number of elementids increases but 
the new elementuls give algebr ucal equations result 
ing in the same solutions as those given by the number 
of equations demanded by tlie rule I M 1 so 
that to find the necessary coefficients it is sufficient 
to take only the algebraical equations according to 
our rule To demonstrate this we will take an 
example 

x.AgNO, \ *jH,S y.HVO, 4 y,Ag,S 
Here there are the following equations for Ag 
x , -2 y t for NO, (elementid) r, Vi for H ix, v, 
These suffice alrc idy for by taking a, 1 wc obtain 
x x -2 x t -i and y, 2 It is possible to mike an 
equation for sulphur *, y, l nt this equation gives 
no new data and can onlv serve to control the prt 
ceding equations 

Here is another example * of a complex reaction 
8KC10, + 24HCI 8KC1 4- 1 2H f O I 9U, 4 6C10, 

The corresponding simple reactions arc 
KCIO, +6HC1 KC1 f 3H.O y 3CI, 
3KC10.4-6HU -5h.cn 3H.OH 6C10, 

Adding together the last two equations and dividing 
throughout by the factor 3 common to all the co 
efficients we obtain a more simple expression than that 
given above for we get 

aKClO, 4-4HCI aKCl +2H.0 4-C1, +aC10, 

' Here again the new condition regulating the 
decomposition of chlorato of potassium will be 
expressed to the quantit itive analytical data of tho 
percentages m the reaction products of chlorine and 
chlnn ne dioxide These last examples show already 
that as in the application of tne familiar phase 
rule the appearance of each new condition in 
creases by one the number of substances Designat 

• rmdweh Analytical Cbamiatry Tot 1 
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rule we get for this case the expression 
M.-L+i h*» 

As in the familiar case in the application of the 
phase rule we can designate as non 1 anant chemical 
reactions those follow mg the simple rule M-LH 
as of course the formula, for these reactions do 
not admit of a variation of coefficients A chemical 
reaction obeying the rule M„ L-t-i +n hafi n degrees 
of freedom 1 nus the reaction above investigated 
of the action of sulphuric acid on K,Co(CN), if 
written vc cording to lrcadwell will have one degree 
of freedom (inter relvtion of the number of molecules 
H,0 an l SO,) * e for this case n - x and thus 
M, 1+2 Accordingly in lrcadwell s equation we 
have 9 and I 7 

lhc re tc turns of hydrogen peroxide when hydrogen 
peroxide acts as v reducing agent show this 

*iHiO+*«H.O. y,H O | y,0, )-y,Ag 

In tins case I 3 (t < \.g H and O) M=5 « t 

AgO HO H/) O, and \g It would seem that 
tins is an exception to the rule but actually there 
is no exception is the last t ju ition is subject to a 
new con lition the qu intity of hydrogen peroxide 
and the quantity of silver oxv le ire determined bv 
the fact tint the molecule of oxjgen is formed by 
one atom of oxygen taken from the hydrogen 
pcroxidi in 1 one atom of the silver oxide Algebraic 
illy *his condition can be expressed by putting 
x x The solution is then quite definite 

I astly let us investigate the 1 ase of reactions 
often met with m organic 1 liemistry where a small 
number of elements forms a great manv substances 
We will take the riecompositu n by water of the alloy 
of iron ind carbon at high temperature and pressure 
3 I e,C t +4,H t O py c,0, +1 ,C.H,„ +I +y,C.H „ 

1 V 4 C,H„, + 

An immediate application of the rule M =«I +1 
can be made only in the case of the formation of 
one hvdr irbon (case of double decomposition) as 
in the decomposition of the carbide of aluminium To 
the other case the rule M. -L l 1 +« must be applied 
as each new hjdrocarboi must be characterised by 
quantit itive analytical data showing its percentage 
in the reaction products m ordoi to be able to write 
a stoichiometric illy correct chemical equation 

The expression M, L + i 4 « and the simpler one 
M -L + i form the basis for deducing the algebraical 
equations necessary for the determin itio 1 of the 
equation coefficients of a given chemical reaction 
Tho general number of algebraical equations will be 
equal to * + I where I is the number of equations 
corresponding to the number of elementids and n 
is tho number of equations which must be deduced 
to meet n speci il ronditions 

All the rules given in this paper can be formulated 
also by a single expression 

M«4A + 1 +« 

where A is simply the number of elements taking 
part in a given chemical re iction 

Wl Kishakowsky 

Petrograd June 1923 

Mechanism of the Hydrogen Chlorine 
Combination 

1 he object of the present note is to describe some 
work in progress here on an attempt to test directly 
the Nerast theory (Znt LUctrochem 24 335 1918) 

2 C 2 
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for the very wide deviation of the hydrogen chlorine 
combination from the Einstein photochemical equi 
valence law Nernat postulated that the primary 
action of the light was to split up the chlorine into 
atoms and that these were able to react with hydrogen 
molecules according to the equation 
Cl-f-H, HC1+H 

and that the atomic hydrogen formed again reacted 
with chlonne 

H+Cl, HCHG1 

and that this cycle was repeate 1 over and over 
Hence i quantum of light energy was able to cause 
a very great amount of combination He showed 
that all these reactions proceeded with a free energy 
decrease and hence were possible reactions 

We are attempting to put this theory to a direct 
test In our experiments atomic hydrogen generated 
by Wood s method (Trans Roy Soc ioa A i 1912) 
is led into a mixture of hydrogen and chlonne and 
if the theory is correct an excessively large amount of 
hydrogen chloride should be formed To determine 
the amount of atomic hydrogen at the moment of 
reaction the same procedure is used substituting 
bromine for chlonne It is known that the hydrogen 
brommo reaction docs not give excessive yields of 
hydrogen bromide and Nernst has shown that the 
reaction 

Br+H, -HBr-(-II 

will not take place spontaneously lhc hydrogen 
and chlonne are at a parti il pressure of about r mm 
each and care is token to prevent Illuminati in of the 
gab mixture from the discharge tuba. It has been 
shown so far that atomic hydrogen will travel a 
distance of 15 cm from the discharge tube when the 
pressure is 1 mm If chlonne be permitlel to mtet 
the hydrogen stream at this point direct combination 
takes place at room temperature m one expenment 
the yield of hydrogen chlonde was 10 per cent of the 
hydrogen used This amount would seem to excecl 
greatly that due to the atomic 1 ydrogen present 
although so far no direct determination has been 
made of this quantity A I Marshai l 

H S Iaylor 

Princeton University Princeton New Jersey 
November 7 


Remarkable Ascending Currents at Melbourne 

Remarkabif ascending currents were observed 
during a pdot balloon ascent at Melbourne at 11 00 
hours on Friday October 26 1923 Heights were 
determined by means of range finder readings and 
should have no error of conseiuence lhe following 
table gives the results of the ascent 



At the first reading the balloon was too near to be 
observed with the range fin ler lhc rite of ascent 
should have been 100 metres in 45 sec nds according 
to I S Dines s formul 1 but for the particular ty pe 
of balloon used range finder observations indicate 
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that the actual rate is about 90 metres Shortly after 
the fifth observation the balloon entered thin cloud 
but could be seen for some time longer 
Between the second and last reading the air in 
which the balloon was travelling ascended at the rate 
of 4 metres per second while between the third and 
fourth the ascending velocity was 8 metres per second 
On a number of occasions when cumulus cloud was 
forming ascending rates of 2 metres per second over 
considerable ranges have been observed at Melbourne 
but nothing approaching the velocities shown above 
had been encountered previously It will be noted 
that the upward current was at times such that no 
raindrop could descend through it A remarkable 
feature was that the cumulus cloud which was forming 
rapidly at the time was doing so not m isolated masses 
but m an almost continuous sheet No cumulo 
nimbus was present Above the cumulus layer 
alto cumulus was moving from 252° 

As regards the general situation an anticyclone 
was passing to the northwards moving rapidly 
During its passage across the continent the anti 
cyclone had decreased m intensity Melbourne was 
coming under the influence of the succeeding low 
pressure trough lhe recent weather had been 
characterised by these fast moving anticyclones the 
intervening depressions being very poorly developed 
I his weather is one of the pronounced drought types 
Toward Kidson 

Meteorological Bureau 
Melbourne 
October 29 


Long Range a Particles 

In a letter to Nati Rr of September 22 p 435 we 
stated that in addition to the a rays of range 6 97 
cm radium active deposit emits particles of ranges 
93 112 and 133 cm respectively It has since 
been found that in addition to the a rays of ranges 
4 8 and 8 6 cm thorium active deposit emits particles 
tf ranges 115 (previously recorded by Rutherford) 
15 o and 18 4 cm respectively and that the emission 
A every io* o rays of range 8 6 cm is accompanied 
ly the emission of 220 47 and 55 particles of the 
abov e r inges In the case of actinium active deposit 
evidence of particles of range greater than 6 3 cm 
was found but the sources available were not 
sufficiently intense to allow their range to be deter 
mined with accuracy 

By a method devised by Sir Ernest Rutherford we 
have satisfied ourselves that the long range particles 
from radium active leposit are a rays 

Polonium has also been examined and found to 
emit small numbers of particles of ranges 6 i±o 1 
10 o±o 1 and 13 1 ±02 cm respectively in addition 
to the main group of a rays of range 3 93 cm The 
relative numbers in these new groups are at present 
being determined from the brightness of the scintil 
lations it is considered that they are a rays 
1 E Batis 
J Stanley Rogers 
Cavendish Laboratory Cambridge 
December 15 

Continental Drift and the Stressing of Africa 
In reply to Dr Evans s letter under the above title 
in Nati re of September 22 p 438 may I say that 
I too shall be surprised indeed extremely surprised, 
if further work in Uganda does not disclose the 
existence of at least some normal faulting with a 
north and south strike showing the former existence 
of east and west tension Compression in one area 
seems to imply tension in another and it is not very 
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probable that Africa has always been on one side 
of the equation But one would expect that had the 
continent been predominantly in a state of tension 
evidence of the fact would not be difficult to find m 
Uganda 

True there is no reason why a change of con 
ditions may not convert a true nft valley formed in 
a period of tension into one boun led by reversed 
faults But it may also be observed that it is certain 
that tension operating on a nft formed by a thrust 
action would accentuate the features provided tint 
the bottom of the valley was not prevented by 
subterr mean support from sinking Compression 
would do the same without the last proviso while 
some such factor as cooling at depth woul 1 achieve a 
similar result without the assistance of either tension 
or compression if the faults were reversed 
There can be no shadow of a doubt that the bottoms 
of the Uginda nft valleys have sunk and that too 
very considerably What has happens l beyond this 
it is impossible for any living soul to say with absolute 
certainty at present but no theory of the rift will 
pass muster if it leaves Ruwcn/in hanging m the 
air and if it fails to explain why planes of weakness 
to tension have not been utilised 

Assuming a nft block (by w Inch I mean the mass 
between the nft features) boundc 1 by reversed faults 
to sink something must happen to the villey sides 
either one or both will subside as a whole or great 
lines of normal faulting will apge ir in the country on 
one or both sidos or th st* two th ngs may h ippen 
in combination The first of these alternatives 
appears almost to the entire exclusion of the second 
by I ike Ubert m Binjoro the sccon 1 largely to 
the exclusion of the first is seen along the eastern 
side of Lake C eorge Moreover normal f lulting may 
appear in the rift block itself B it all these things 
111 iy equally be const juent upc n scttlei lent of 1 
nft block bounde 1 ly nortnil faults 11 us it is 
easily seen that step faulting is not ad ussible as 
evidence as to the n it ire of tl e fractures that initiated 
the nft 1 he solution of the Great Rift Valley problem 
must be sought in fact in places like B myoro wh re 
step faulting is almost completely it sent 
Dr Evans who combines Wegener s general 
T reposition with a tent itivc theory of the moon s 
birth would expect (subject to the truth of the latter) 
Ihe chief penod of tension in Afnca and ts sir 
roundings to lave existed in Mesozoic md early 
Kainozoic times but this is precisely when so 
Prof J W Gregory argues (and I agree with him) 
Afnca was being hunched up by compression 
As to the d ite of the moon s birth or the manner 
of it I am not qualified to speak with ny authc nty 
but I shoul 1 have thought th it had it taken place as 
late as the Carboniferous period the p irting at 1 1st 
would have been catastrophic Also I im tempted 
to ask (not controversially but as one seeking m 
formation) why if the bulk of the atmosphere was 
attracted towards the protruding mass of the moon 
our satellite has now no atmosphere worth mentioning 
Did the moon escape without air or water or may it 
not be that it once possessed lioth self elaborated very 
long ago as those of the earth in an early stage of 
its individual career > May not the ibsence of 
atmosphere bo indicative of completion in the life of 
a celestial body of a stage the span of which is a 
function of the sphere s mass ? 

I fear that 1 have somehow created the impression 
that all the major faulting in this part of the world 
is more or less north and south This is not so In 
Bunyoro certainly and one has reason to behove 
elsewhere a series of very large east to west faults is 
traceable This is clearly brought out in a structure 
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map of part of Bunyoro prepared by Mr W C 
Simmons a few years ago Judging by the manner m 
which they cut off the north to south fractures the 
east to west faults are the younger though both 
are very ancient 

1 believe that the word nft was originally 
applied to the Great East African fracture trough 
which is quite a different thing from an ocean covered 
area produced by the drifting of continents Rift 
valley faults will still remain nft valley faults whether 
they turn out to be normal or reversed otherwise 
nft valley must disappear from our nomenclature 
shoul i my hypothesis prove true 

I thoroughly agree with Dr Evans s remarks with 
regard t ) the value of speculative hypothesis and 
as he rcmin Is us It will only be when we have all 
the facts before us that we sh Ul be able to solve with 
any assurance the problems presented by the present 
configuration of the surface of the globe 

E J Wayland 
Mahy iro Lake George Uganda 
November 3 

Mrs Hertha Ayrton 

In Naiure of December 1 there appears under the 
abeve heading an obituary notice of the late Mrs 
Avrton which I regret to say is m some matters 
mcc rrect and misleading The article is m unusual 
one for in it the wnter ventilates his own grievances 
agi nst h s si calle 1 masters (The City and Guilds 
Institute) and dispar iges and belittles the work and 
abilitits of his lifelong colli igues To write in this 
strain ab mt dead fntnds is in my opinion reprehen 
stble an l it is to be hope 1 the example will not be 
followe 1 

I rom reading 1 ref Armstrong s article one would 
gather tl it Mrs Ayrton ha 1 little originality and that 
all the scientific work she di 1 was due to her husband s 
lead Neither inference woul 1 be true as is proved by 
the inventions she made before she met l rof Ayrton 
ind the t nginal work she came 1 out after his death 
In cor nexion with the latter Mrs Ayrton took out 
ei„ht patents between 1013 and 1918 

The te Pr f Ayrton tola me on several occasions 
that wlen Mrs Ayrton took up the study of the 
electric aic he left tho subject entirely alone so that 
there she uld be no exe ise for any one giving him the 
credit for her work and w hen lecturing to his students 
on the are he made similar statencnts as many of his 
j roils can loubtlcss confirm it is indeed very prob 
able thit Inf Armstrong heird analogous remarks 
from J tof Ayrton s own lips T Mather 

37 Wyatt Park Rd 
bticatham Hill SW 1 
December 10 


A Waitsing Mouse 

Ir may perhaps be of interest to record that in 
some recent e\penm nts in crossing mice there 
appearo 1 in a litter of seven (s If coloured champagne) 
a female which exhibited all the symptoms associated 
with the Japane * waltzing mouse of which Yerkea 
made a fairly exhaustive study It is dextro 
rotatory if the term be permitted It is not yet 
old enough for reproduction Both parents have 
however since produced Utters the female to a 
Dutch marked male the male on a Dutch marked 
female five and four respectively but all are normal 
nor out of eighty mice recently born to other couples 
have I had any other that waltzes 

G W Harris 

The Royal Automobile Club London S W 1 
November 25 
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Egypt as a Field for Anthropological Research . 1 

Bj Prof P 1 Newberry M A , 0 B E 


I T has often been stated that civilisation m Fgypt 
spread from the south and considerable stress has 
been laid upon the fa t that many pre dynastic and 
early dynastic remains have been found in Lpper 
Tgvptm the regie n between hdfu and Hums espeeially 
at Hicrakonpohs ind Naqada and north of Naqada 
in the neighbourho xl of Abydos Opposite Ediu is a 
desrrt route leadin„ to the Red Sea at Kuft opposite 
N iqada is the beginning of the road ltadm^ to koser 
thi port on the Red Sea It lias been thought that the 
people who brought culture to Egvpt reached the NUt 
Valley by one or hv lioth these routes fnm 1 Gods 
I and situated somewhere down the Red Sea eo vst 
But through nit the whole history of Eg} pt culture 
has alw ays eomt from the north and spread southwards 
From a studs of the monuments if the hirst Dynasty 
that h id been 1 lund at Aba dos and elsewhere in Lppc r 
Fgspt 1 ventured neirls twenty sears igo tosuggtst 
the existence in pre dvnastic times of a Delta tivnlisi 
ti n which in culture was far advanced beyond that 
of Lppc r Lg\ pt and I pointed out that it was prolvablv 
to a Delta civilisation that the Dvnastic Egyptians 
owed their svstem rf writing I was led to this on 
clusi n bv the folic win,, facts Although many pre 
dynasti cemeteries had been thoroughly explored in 
Upper Egvpt no grave had Melded a single fragment 
of hitrc „lyphi< writing The only inference that can 
be drawn from this is that lucre glyphic writing was 
unknown or it all events unpractised l y the in 
h ibitants of Lpper Egypt bef ire Dynastic times On 
the other hand the disc ivenes at \ iqada lherakon 
polls and Abydos had shown us that alt the essential 
features if the Lgyptian system of writing were fulh 
developed at the beginning of the Iirst Dynasty 
Hieroglyphic signs were already m full use as simple 
phonograms and their employment as phonetic 
complements was well established Determinative 
signs are found beginning to appear in these early 
wntin„s, but as Trman and Griffith have noticed 
even as late as the Fifth Dv nasty their use was very 
restricted in the monumental inscriptions although 
they were common in the cursive and freely written 
texts of the pyramids At the very beginning of the 
hirst Dynasty the numerical system was complete up 
to millions and the Fgyptians had already worked out 
a solar \ e ir of 365 d ays This was indeed a remarkable 
achievement 

These fi ts are of „reat si^nificame for it is clear 
thit the hier glvphic systtm of writing as we find it 
at the beginning of the Iirst Dynasty must have been 
the grow th of m any antecedent eges and yet no trace 
o the eirl\ sta n ts of its evoluti 11 have been found on 
Upper E„\pti n s il There is no dear evidence, 
however that the svstem wes borrowed from any 
country Jutsidc F^vft the fiuna and flora of its 
characters give it even ippe iranct f bcin n indigenous 
It is appirent thcrefc rc that we must seek the cradle 
of the Egyptian systtm of hieroglyphic writing else 
where than in Lpper 1 gypt and is the fauna and flora 
of its characters arc distinctly Egyptian, the pre 

1 From the Pre* de nil Add e % del rod o Se to II (An bropol gj) 
of the Briti h Auoc *t on at 1 ve po 1 on S«j ten l er 17 
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sumption is that it must be located in the Delta An 
important indication as to the original home of Fgyptian 
writing is given by the signs which in histone tunes, 
were used to designate the points of the compass 
1 he sign for east was a drop shaped ingot of metal 
upon a sacred perch and this was the cult object of a 
clan livm„ in pre dynastie times in the Eastern Delta 
The sign for west was an ostnch feather placed m 
a semicircular stind and this was the cult object of 
the people of the Western Delta 1 he sign for south 
was a scirpus reed this was the cult objec t of a clan 
which dwelt on the east bank of the Nile a little above 
the modem vill ege of Sharon a m Middle I gypt The 
country south of the apex of the Delta w is known as 
Ta Shcma Reed Land It must therefore have 
been at some p ml north of the apex of the Delta that 
the scirpus reed was first used to designate the south 
It must also have been somewhere in the Central Delta 
that the cult objects of the peoples of the P astern and 
W estem Delt a w ere first used to designate east and west 
lor the Delta being the early home of wnting 
another fact ha to be taken into c onsideration 1 hoth 
tlw II is god w as to the F gy ptuns the god of wnting 
and it was to lum that they attributed its invention 
l he principal scat of his worship in histone times was 
llcmiopohs in Middle Fgvpt But Ihoths original 
h ibitat was situated m the north east comer of the 
Delta where in pre dvnastic times hud resided an 
Ibis clan Ihe tradition that named Thoth as the 
god and inventir of wntmg Would therefore point 
Delta wards This tradition is significant also in 
another way Although we rannot doubt that the 
Lgyptian system of wnting was evolved m the Delta, 
the germs of wntmg may have come into Lgypt from 
Western Asia ita this north cast comer of the country 
In this connexion it may be pointed out that the 
hieroglyphic signs ler right and left were the 
same as those for west and “ cast the Fgyptians 
who evolved the hieroglyphic system of wnting 
onentated themselves facing south 
It is remarkable that so little is known about the 
early history of the Delta Few excavations have 
been cimed out there ind nothing of pre dynastic, 
or early dvnastic times has so far been brought to 
light from the country north of Cairo We do know, 
however that before the xmvxl of the Falcon kings 
from Hierxkonpuhs in the south Middle and lower 
Egy pt had been probably for m my centuncs united 
under one sceptre and that before these two parts of 
the country were united there had been a Delta 
Kingdom which had had its capital at Sois The 
names of some of these early kings are preserved on 
the Palermo fragment of the famous Annals 1 ablet, 
and the list there given would alone be enough to prove 
how anutnt the Delta civilisation must have been 
There was certainly nothing comparable with it in 
Lpper Egy pt m those far of I days 
What were the physical conditions prevailing m the 
Delta and in the regions to the east and west of it 
immediately preceding the arrival of Menes in Lower 
Egypt ? For the eastern side the evidence is exceed- 
ingly scanty, but there is one fact which is significant 



December 29, 1923] 


NATURE 


941 


The chief god of the eastern nomes of the Delt 1 n the 
Pyramid Age was Anzety a pastoral deity who was 
the prototype of Osins He is represented as a man 
holding in one liand the shepherd s crook and in the 
other the goatherd s ladanistenon There ( an he little 
doubt therefore thit m the Listcm Delta there lived 
a pastoral people who ptssessed flicks of sheep and 
goats, and this is evidence r f 1 certain amount of grass 
land In the Central Delta at the sunt penod there 
lived a senes of clans among whi h a Bull ( lan was 
predominant In histone times in ] „ypt the ox is 
often figured roaming in papvnis and retd marshes 
and it ms) be that the ( antral Delt i marshes supported 
herds of domesticated cattle 
Much more is known about the western side of the 
Delta it the time of Mcnes It formed I believe part 
of what was called I ehenu land at all e\ ents this name 
was gu en to the region immedi ltt h t > the west of the 
Canopic hr inch of the Nile Here « m be no diubt 
that this part of the countn was 1 \crv krtile and 
prospen us region in thi penod lmmediatclv pre eding 
the Iirst Dynasty Its name lgmfics Oliaclmd 
and we utuallv set these tras figured with the name 
of the < juntrv hi ide them on a prt dyn istic Slate 
Palette on this Paletti above the tries are shown 
oxen isses an 1 sheep of the type later kn< wn as 
str sheip It was Mcnes the h alt on king of l pper 
L„vpt who t nouered thr people of Tehcnu land 
This conquest is re orded on a small ivory cylinder 
that was found at Hitrakonpolis Another record tf 
the southerner s tnumph over these people is preserved 
on his famous Slate P ilette lure the Upper 1 gyptian 
king is depicted smitin r their chieftain whilt cn tht 
verso of the same.? alette is the tene of u fistiv il at 
the Circat Port which w is perliaps situated near the 
Canopi hranch of the Nile The matt head if Mcnes 
Which is now m the Ashmolcan Museum at Oxford has 
a st eni t an ed upon it whit h shows the king issuming 
the Rt d Crow n of S us and the msenption a e mpany 
ing it rttords that he had captured 1 ->o 000 pris ners 
400000 oxen and 1422000 goats Jhis nmense 
number of oxen and goats is clear evidenrt that the 
north western Dtlta and the region to the west of it 
(Tthenu land) must have included within its boundaries 
very extensive grass lands 
The history of this part of the Delta is most oh-, ure 
During the period that tlipscd from the end of the 
Third Dynisty to the beginning of the Twenty third 
When Tefnikht ippears upon the scene we have 
scarcely any information about it What was happen 
mg at Sais and other grtat cities in the north west of 
Egypt during the period from 2900 to 720 bc ? There 
is an extrionlm iry luuna in our knowledge of this 
part of the country The people living there were 
certainly of Libyan descent for even so late as the 
time of Herodotus the inhabitants deemed themselves 
Libyans, not Egyptians and the Greek historian say s 
that they did not even speak the T gyptian language 
The pre-dynastic people who inhabited the greater 
part of the Lower Nile Valley were apparently of the 
same stock as these Libyans There is a certain class 
of decorated pottery which has been found in pre 
dynastic graves from Gizeh in the north to Kostamnch 
in the south On this decorated pottery are figured 
boats with cult objects rdised on poles Altogether 
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some 170 vases of this type arc known and on them 
are 300 figures of boats with cult signs Of these, 124 
give the Harpoon ensign 78 the Mountain ” 
ensign and 20 the Crossed Arrows ’ ensign These 
cult objects all survived into histone times, the 

H irpoon was the cult object of the people of the 
M ireotis Lake region the Mountain and Crossed 
Arrows were the cult objects of the people dwelling 
on the nght bank of the ( anopit branch of the Nile 
lhus it will lx seen that out of 300 boats figured on 
vases f mnd in graves in the I ower Nile Valley south 
of Cairo 222 belong to cults which can be located m 
the norti western romer of the Dilta At the begin 
nmg of tht histone penod the eult objects of the people 
of the north western Delta int luded (1) the Harpoon, ’ 
(2) the figure of eight Shield w ith ( rossed Arrows ” (3) 
the Mount un and pre bahlv (4) the ' Double Axe,” 
and (3)1 Dove or Swallow With the exception 
of the II irpoon ill these cult objects are also found 
m ( rcte a fat t which is significant m view of Sir Arthur 
Fvtnss remark to the effect that he considers the 
possibility of some actual immigration into Crete of 
the older Lgyptian clement due to the first Pharaohs 
The H irpo n it shoul 1 be noted is the prototype 
of the bident and later of the tndent of the Libyan 
god Poseilcn Here in this western side of lower 
Lgypt is in almcst wholly unexplored fidd for the 
anthropologist 

T have already referred to the pastoral deity Anzety, 
who in the Pyramid Age was thief of the nomes of 
the I astern Delta Among all the nome gods he is 
the only one that is figured in human form he stands 
eret t holdmg m lus nght hand the shepherd s crook, 
and m his left the goatherd s ladanistenon On his 
head is 1 h cm ite object that is connirtcd with goats 
In the Pyramid Texts Anzety is entitled Head of 
the Listcm nomes ind these ini luded the onnent 
one of tl Oxyrrhynthus fish where later the ram or 
goat was the chief cult dnimal Neither the domestic 
ated sheep nor the goat eon be reckoned as Fgyptian 
in ongm , they both came mto Egypt from Western 
Asia We have therefore in this pistoral deity 
Anzety evidence of immigration from the west 

Among the cult obje ts of the utics over which the 
god Anzety presided were two which, I lieheve, can 
definitely lie referrid to trees that were not indigenous 
to the soil of Fgypt but to Syria One ol these eult 
objects is the so called Ded column This was one 
of the holiest symbols of the Fgyptian religion It 
has four cross bars at the ti p like superposed capitals 
Sometimes a pair of 1 uman eyes are shown upon it, 
and the pillar is draped sometimes a human form is 
given to it by carving a grotesque face on it robing 
the lower part crowning the top with rams horns, 
and adding two arms the hands holdmg the crook and 
ladanistenon brazer has suggested that this object 
might very well be a conventional representation of a 
tree stnpped of its leaves That it was, m fact, a 
lopped tTce is I believe certain In the Pyramid 
Texts it is said of Osins Thou receivest tliy two oars, 
the one of jumper ( turn ) the other of sd wood, and 
thou femest over the Great Green Sea The deter 
mmative sign of the word 1 d is a tree of precisely the 
same form as the Ded column that is figured on early 
Egyptian monuments te it has a long thin stem 
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This tree name only occurs, in inscriptions of the 
Pyramid Age and it is mentioned as a wood that was 
used for making chairs and various other articles of 
furniture In the passage quoted from the Pyramid 
Texts it is mentioned together with juniper and the 
latter was employed in cabmet miking etc at all 
penods of Igvptian history There is no evidence 
that jumper ever grew in Fgy pt but we hav e numerous 
records c f the wood being imported from the I ebanon 
region The sd tret os. we see from tl e determinative 
sign of the name had horizontally spreading branches 
and was evidently some species of rc nifer No conifers 
however ire known from Tgvpt tie sd wood must 
therefore have bten of foreign importation \s it is 
mentioned with jumper which wt know cime to I gypt 
from Sv na it is possible that it 1 ime from the same 
region Am mg the trees of the Lebanon there are 
four that 1 ave horizontally spreadmg branches 1 hese 
arc the cedar {C tints libant) the (lhcian fir Ptnus 
lanno and the horizontal branched cv press (Cupressus 
sempentrens var hor on tales) 

Much mis on iption it prtsent exists with regard to 
the Lclanon ( edar bcciuse tl c name cedar is 
applied t ) a large numher of wo ds w> i h are qi ite 
distinct from it and the wc od whi li we gtnerilly nil 
ctdar (tg the cedar of oir eedir pen lls) is not 
true cedar at all 1 ut Virginian jumper The wood of 
6 edrus libam is light and spongy of i reddish white 
colour very apt to shrink and warp badlv bv no means 
dural le and in no sense is it valuable Sir Joseph 
Ilookcr who visited the I ebanon m i8f o notes that 
the lower slopes of that mountain region bordering the 
sea were e vered with magnificent forests of pine 
jumper and cypress s th it there was little induce 
ment for the timlxjr hewers of ancient times to isccnd 
6ooo feet through twenty miles of a rocky mountain 
valley to obtun cedir wood wlith had no particular 
quality to rc ommend it Tl c cypress pine and tall 
fragrant jumper of the I eban in with its fine red he irt 
wood would have been f ir more prized on every account 
than the cedar I he sd tree w is I believe the 
hori7cntal br inched cyprtss which is common in the 
wild state In the Middle Ages this tree was believed 
to be the male tree while the tapering conic il shaped 
cv press was considered to be the female 11 is is an 
interesting fact because there is some evidence to 
show that the tipenng variety was the symlol of 
Ilathorlsis while the honzontd branched one wis 
the symbol of Osins 

Is t far from tie citv cf Osins m tl e Dtlta was 
Ilcbyt the modem Behbeyt el TIagar Its sacred 
nunc was bitter Ihe Romans called it Iseum It 
was the ancient sc it of I is worship m I gypt and the 
rjrns of its temple to that goddess still cover several 
acres of gr und m the neighbourhood On the analogy 
of other saertd names of rities the pnrmtive cult object 
here was the nlr pcle This was not an axe as has so 
often been s ipposed but a pole that w is wrapped 
around with i land rf coloured doth tied with cord 
half way up the stem with the upper part of the band 
projecting as a flap it top Dr Onffith conjectured 
that it was a fetish eg a bone can fully wound round 
with cloth but he noted that this idea is not as yet 
supported bv any ascertained facts As a hieroglyph 
this wrapped up pole expresses nlr god divine 
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in which sense it is very common from the earliest 
times gradually it became determinative of divinity 
and of the divine names and ideographic of divinity 
Another common ideograph of god m the Old 
Kingdom w is the Falcon (Horus) upon a perch and 
this sign wis dso employed as a determinative of 
divinity and of the names of individual gods it even 
sometimes occurs as a determinative sign of the ntr 
pole eg Pyr Texts 48a This use of the Taleon 
indicates that in the early dv nasties the influence of the 
Upper Lgyptxan Falcon god (Horus) was paramount 
There is reason however for believing that the 
nlr pole cult hid at an earlier period been the pre 
dominant one among the writing people of the Delta 
tlus I think is shown by the invariable use of the ntr 
pole sign in the wc rds for pnest ( hm ntr god s servant) 
and temple ( ht ntr god s house) Now on a label of 
lung Aha of the 1 irst Dynasty there is a representa 
tion of the temple of Neith of Sais Here two poles 
with triangular flags at top are shown on either side of 
the entrance Later figures of the same temple show 
these poles with the rectangular flags precisely as we 
find m the ntr sign A figure of the temple of Hershef 
on the Palermo Stone shows two poles with triangular 
flags while a bourth Dynasty driwmg of the same 
temple shows the same pcles with rectangular flags 
We sec therefore that the triangular flagged pole 
e juals the rectangular flagged one and that the ntr 
is really a pole or mast with flag 
Poles of this Lind were prt b ibly pi mted before the 
entrances to most early Fgy ptian temples and the great 
flag masts set up before the pyl ns of the great temples 
of the Eighteenth and later dynasties are obviously 
survivals of the e irher poles 1 he height and straight 
ness of these poles prove that they cannot have been pro 
duccd from any native bgy ptian tree m the Fmpire 
fl ig stav es were regularly imported fr m Syria it is 
probable therefore that in the earlier times they were 
mtroduc ed fr >m the s ime source A well known name 
for Svna and the 1 1st coast of the Red Sea as well as 
of Punt was I a ntr the 1 ind of the nlr pole This 
was the region in which the primitive Semitic goddess 
Astarte wu. worshipped In ( moan there was a 
goddess Asher 1 whose idol or symbol was the ashera 
pole The names of Baal and Ashera are sometimes 
coupled precisely as those of Baal and Astarte and 
many sehclars have inferred that Ashera was only 
another name of the great Semiti goddess Astarte 
The ashera pole was an object of worship for the 
prophets put it on the same line with the sacred 
symbols such as Baal pillars the ashera was there 
fore a sacred symbol the seat of a deity the mark 
of a divine presence In late times these ashenm did 
not exclusively belong to any one deity they were 
erected to Baal as well as to Yahw They were sign 
posts set up to mark sacred places and they were 
moreover draped They correspond exactly to the 
ntr poles of Fgy ptian histone times 
I have noted that these ntr poles were tall and 
straight What tree produced them ? In Egyptian 
mscnptions there is often mentioned a tree named 
trt It was occasionallv planted m anuent Lgyptian 
gardens and specimens of it were to be seen m the 
Temple garden at Heliopolis The seeds and sawdust 
were employed in medicine and its ream was one of 
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the ingredients of the Kyphi incense Chaplets were 
made of its twigs and leaves The tree was sacred 
to Hathor , branches of it were offered by the Egyptian 
kings to that goddess In a Saitc text it is mentioned 
with three other trees pme yew and jumper these 
are all found m Northern Syria where they grow 
together with the cypress the tr t tree may therefore 
be the cypress Evidence has been brought forward 
to show that the sd tree is tho horizontal branched 
cypress, which was believed to be a male tree while 
the tapering flame shaped cypress was believed to be 
the female tree Die Dcd column was the symbol of 
Osins, and at Busins a festival of raising this column 
was celebrated The tr t tree was sacred to Ilathor 
who is often identified with Isis and there was a festiv il 
of raising the trt tree that was celebrated on the 
nineteenth day of the first month of the winter season 
It is not known where this festival was celebrated 
but it may well have been at Neter the scat of the Isis 
cult near Dcdu Busins rhe two tree c ilts point 
to Northern Svn i as the country of their origin 
In the architecture of ancient Lgvpt two distinct 
styles con be recognised One is founded on wattle 
and daub the other on wood construction Wattle 
and daub is the natural building matenal of the Nile 
Valiev and Delta and the architectural f jrms denved 
from it are certainly indigenous Those styles dcnvtd 
from wood construction on till other hand c uld 
not have originated in 1 gy pt they must have arisen 
in a country where the ne< essary timber was ready at 
hand Egypt produces no coniferous trees and no 
timber that is at all suitable for building purposes or 
mdeed for carpenters work of any des nption The 
wood of the sycomore fig is very coarse graine 1 and 
no straight planks can bo cut from it 1 he sunt acacia 
is so hard that it requires to be sawn while it is green 
it is very irregular m texture and on account of the 
numerous brandies of the trunk it is impossible to cut 
it into boards more thin a couple of feet in length 
The palaces of the early kings of the Delta were built 
of coniferous wood hung with tapestry woven mats 
The tomb of Menes queen Neith h itep at Na [ad a 
was built of bnck in imitation of one of these Umber 
constructed palaces and smaller tombs of the same 
kind are knovm from the Second and Third Dynasties, 
but not later As early as the reign of King Den 
(Tirst Dynasty) the palaces of this type were beginning 
to be built of the native wattle and daub in combina 
tion with wood and by the end of the Pyramid Age 
the style disappears entirely the ugh the memory of 
it was preserved in the false doors of the tombs and 
stelse Bnck buddings similar to those of the palace 
style of Egypt arc also km wn from early Babylonia 
and they were at one time regarded as peculiarly 
characteristic of Sumerian architecture These ob 
viously, must have been copied like the Egyptian, 
from earber timber forms In Babylonia as in Egypt 
timber was scarce and there are records that it was 
sometimes obtained from the coast of Syna This 
was the region from which the Egyptians throughout 
histone times obtained their mam supplies of wood, so 
it is not unprobable that the) os well as the Sumenans 
denvedi tbs particular style of architecture from 
Northern Syna I may observe in passing that in 
tbs style we have the transition form 
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between the nomad s tent and the permanent building 
of a settled people 

The lack of native Umber m Egypt is significant 
in another direcUon Boats of considerable sire are 
figured on many pre dynastic monuments They are 
long and narrow and in the middle there is usually 
figured a reed or wicker work cabin In my view 
these boats were built like many of those of later 
periods in Egypt of bundles of papyrus reeds bound 
together with cord they were m fact great canoes, 
and of course were only for nver traffic They were 
not sailing boats but were propelled by means of oars 
No mast is ev r figured with them but they generally 
have a sh irt pole amidships which is surmounted by 
a cult object On one pre dynastic vase there is a 
figure of a sailing sbp but tbs is totally different m 
build from the canoes and it has 1 very high bow and 
stem with its mast set far forward in the hull Similar 
vessels are figured on the lvorv knife handle of pre 
dynastic date from Gebel el Ariq but these vessels 
appear to be in port ind the sails are evidently lowered 

1 have already referred t > the Great Port menUoned 
on the P ilcttc of Menes A port implies shipping and 
trade relations with people dwelling along the coast or 
across the sea It may be th at the people of the north 
westim Delta t uilt wc oden ships but if they did they 
must have procured their timber from some foreign 
source Coniferous wood was already being imported 
into tie Nile Valley at the beginning of the Tirst 
Dynasty from the Lebanon region and it must be 
remembered that the Egyptian name for a sea going 
ship was kbnyt from keben Byblos the port if 
the I ebanon where tl tse ships must have bei n built 
and from whence they sailed The sacred barks of 
the principal gods of Egypt in histone times were 
invariably built of coniferous wood from the Lelianon 
Transport ships on the Nile were sometimes built of 
the native so. t wood, and Herodotus desenbes them 
as made ot planks about two cubits long wbch were 
put together brekfashun No masts or sail 
yards however could possibly bt cut from any native 
Egyptian tree In the Sudan at the p esent day masts 
are sometimes made by splicing together a number 
of small pieces of sunt and binding them with ox hide, 
but such masts are extremely liable to start in any 
gale and they would be useless for sea g< ing ships 
It may be doubted whether the art of buildu „ sea 
going slups onginated in Egypt 

It may be doubted also whether the custom of 
burying the dead in wooden coffins originated in 
Egypt In countries where a tree is a rarity a plank 
for a coffin is generally unknown In the \dmom 
tions of an Egyptian Sage written some time before 
2000 b c at a period when there was internal stnfe 
in Egypt the Sage laments that Men do not sail 
northwards to [Byb] los to day What shall we do 
for coniferous trees for our mummies with the 
produce of which priests are buned and with the oil 
of which [chiefs] are embalmed as far as keftiu ? 
They come no more This ancient Sage raises another 
anthropological question when he refers to the oil used 
for embalming I he only oils produced by native 
trees or shrubs in Egypt were olne oil, ben oil from 
the raonnga, and castor oil fiom the cas tor-oil plant 
The resins and oils used f< * embalming were principally 
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those domed from pines and other coniferous trees 
Egypt produced no kinds of incense trees or shwbs 
Ihe common incenses were pine resin, ladanum, and 
myrrh, and all these were imported It is difficult to 
believe that the ceremonial use of incense arose m Lgy pt 
These are a few of the questions raised hy a study of 
the materiel relating to the ongms of the an< lent 
civilisation of I gypt An immense vista has been 
opened out before our eyes by the discovenc> of the 
last thirtv years, and now, in I 1 gypt hotter than in any 
other country in the world, we cm set man passing 


from the primitive hunter to the pastoral nomad, from 
the pastoral nomad to the agriculturist, and then 
on to the civilised life which hegins with the art of 
writing We can see in the Delta and m the Lower 
Nile Valley tribes becoming permanently settled m 
fixed abodes around primitive cult-centres, and then 
uniting with others into one community We can 
trace the fusion of several communities into single 
States, and then, later, the uniting of States under 
a supreme soveieign What other country in the 
world preserves such a record of its early history ? 


Rare Gas Discharge Lamps 

Hy J W Ryde, Research Laboratories of the General 1 lectnc Company Ltd , Wembley 


A DISCHARC.L of electric ltv through a gas at 
atmospheric pressure generally takes the form 
of a luminous spark which will pass onlv under 
a potential gradient of several thousand volts per 
centimetre If, however, the pressure of the gas is 
reduced the appe trance of the discharge c lunges 
hirst it spreads out into wavy streamers , the streamers 
then broaden until the discharge tube is filled with a 
diffuse lummous glow extending from the positive 
electrode to within a short distance of the etthode 
Tins glow is known as the positive column The 
cathode is now covered with a layer of bright luminosity 
calltd the negative glow, and on close inspection is 
seen to be not quite in contact with the electrode but 
separated from it hy a thin and sharply defined region, 
known as the ( rookc s’s dark space \nother less w< 11- 
defined dark region, the I aradav dark space, is betwetn 
the negative glow and the positive column Further 
reduction of the pressure results in a widening of both 
dark spaces and the negative glow the positive column 
at the same time btconung correspondingly shorttr At 
still lower pressures the ( rookes s dark space increases 
until finally it fills the whole tube and there is no 
further luminosity of the gas 
The potential necessary to start the discharge 
depends on the pressure and nature of the gas the 
form and material of which the electrodes are made, 
and also on the distance between them In a given 
gas with given electrodes the starting potential is large 
at high pressures, but decreases, in an almost linear 
relation, with dec rease of pressure reaching a minimum 
at what is called the critical pressure, after which it 
rises again very rapidh Ihe pressure at which the 
minimum occurs depends on the form of the electrodes, 
their distance apart and the nature of the gas, but 
the minimum itstlf depends on the nature of the gas 
and the material and form of the cathode employ cd 
It is about 200 volts for neon 280 volts for hydrogen, 
340 volts for air, and 420 volts for carbon dioxide 
Small tracts of impurity affect these values to a great 
extent , thus the addition of only o 5 per cent of 
pure hvdrogcn to neon reduces the minimum starting 

E otential hy nearlv so volts, s 0 per cent reduces it 
y about 60 volts, but if more than 5 o per rent is added 
the hydrogen ceases to act as an impurity and begins to 
show its own c harac tenstics, so that the starting voltage 
rises again On the other hand, small quantities of 
other gases, such as oxygen, raise the starting potential 
instead of lowering it The material of which the 
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cathode is made has also some effect The figures 
given above refer to cathodes of ordinary metals such 
as iron, nickel, or copper, etc , between which there are 
only small differences but with magnesium, barium, 
or the alkali metils the starting voltage is considerably 
redmed , in fact, with certain allovs of these metals, 
the glow disehirge can he started in neon at a potential 
so low as 90 volts and ma\ he maintained at 58 volts 
When once the discharge has started, the potential 
can be lowered somewhat before the discharge stops 



The curve connecting this “ going out ” voltage and 
the pressure is roughly similar to the starting voltage 
curve, but is displaced to a position somewhat below it 
on the voltage ordinate 

H the electrodes are onlv a short distance apart, so 
that the positive column is absent, the relation between 
the current flowing and the potential applied across the 
electrodes is that shown in Fig 1 The states repre- 
sented by the lower and upper parts of the curve are 
unstable, and can be observed only if there is in senes 
with the discharge an appropnate resistance, by means 
of which the rurrent may be vaned With this arrange- 
ment, when the current is only of the order of a micro- 
ampere, a faint glow is seen some distance from the 
cathode The potential between the electrodes falls 
rapidly as the current is inc reased, and at the same tune 
the glow becomes brighter and assumes the form of a 
sharply defined patch moving nearer and nearer to the 
c athode as the current rises The voltage now remains 
sensibly constant, being that known as the normal 
cathode fall, which is the lowest potential at which 
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the unsupported discharge can be mam tamed With the negative glow which appears as a laver of bright 
a further increase of current the glow spreads laterally orange luminosity about two millimetres thick com 
Over the cathode its intrinsic bnlhanLy and the current pletely covering the cathode whatever its size or shape 

density remaining practically constant A \ aluc of the The Crookes s dark space at the pressure used is only a 

current is eventually reached at which the cithode fraction of i millimetre thick and is not easily seen 
becomes completely covered with a layer of glow In consequence the luminosity takes the form of the 
separated from it by the Crookes s d irk space which is cathode so that if this electrode is formed out of a sheet 
omy a fraction of the width of the layer of glow itself of met din the shape of a letter numeral or similar sign 

Any further increase in current brings us to the part c it will appear brilliantly illuminated when the discharge 
of the curve the voltage now in reases with increase is passing It is in this form that the tube is used for 
of current and the glow becomes brighter and the dark advertising purp sos In cases where the limp is 
space narrower lhe rune eventually be omes very rtq nred for dim illumination the cathode is made of a 
steep folio wing the pith cc and c urrents of tht order spiral of wnc if the shape of a beehive which ensures an 
of several amperes per square centimetre of cathode approximately c\cn distribution of light mall directions 

surface can be passed At some part of the cunc cc The other electrode is either in iron wire hidden behind 

the cathode begins to heat up considerably and if the letter or a pi ite inside the spiral On direct current 

composed of a refractory metal such as tungsten will nlv one electrode becomes lllummitcd but on alter 
become white hot thermionic emission thtn takes pla c n itin„ current the small electrode also glows dunng the 
and the glow discharge passes over to the arc discharge half cycle when it l ecomes the cathode 
As so >n as this begins the potential difference between On iccount ol the rigidity ol the mechanical con 
the electrodes begins to dccrtisc as the current rises strictwn the limps art robust ind their life is limited 

and may finally drop to only a few volts cnl> by their progressive blickcnmg I his blackening 

Gas discharge lamps may be dividtd into three is d ic to particles of the catho le which are shot off 

classes namely (x) Lamps in which pra tic illy all the during the pissage oi the disch rge and collect m the 

light is emitted ly the pisitivc column (a) negative form of a film cn the bulb The rate at which the 

glow lamps m which the positive c lumn is ahsent and hli kemng take place depends n the current passing 

(3) lamps in which the light is emitted nit from tl c gi thr ugh the limp and alsi vanes very greatly with the 

lut from the cithodt itself wl 1 h is rendered mean particular metal ustd for the electrodes and the nature 

descent by the discharge c f the g is The addition of impunties which lower the 

lamps of the Moore type bclon,, to the first class stirtn „ pctcntial of the gas alsi onsiderably reduces 

They consist of a leng glass tube filled with g is to a the blackening Thus with iron electrodes and pure 
pressure of a few millimetres md 1 iving an cle tr dc neon the useful life of the limp would only be about 
at each end On iccount f the distan c betwten the 80 hours while with an iddition of a small per entage 
electrodes tht operating potential usually ami i ts to ot hydrogen the life becomes of the order of 1000 hours 
several thousand volts ind is inconveniently ligh or more A set les resist mcc placed in the caps of the 

Recently short tubes of this t) pc containing neon and lamps makes them suitable for van jus voltages and at 

having electrodes made of alkih metal allns hive the sime time reduces the current to a value leading 
been developed which will run on 220 volt A C supply to 1 reasonable life 

but require a special device giving a higher v Itagc for These lamps m common with ill forms of Geissler 
starting These lamps are very efficient with some of discharge tubes possess many properties which are 
the tubes an efficiency of o 65 watts per candle is valuable for purposes other than that of lighting lor 
obtainable The colour of the light 1 owever is a example when running on the part ab of the curve of 
brilliant orange red which for many purposes is ohjee l lg 1 they can act as a nc gative resistance and can be 
tumble used t > generate oscillations They are also sensitive 

Tie second cliss of lnnp as developed to run detect rs of current the luminosity produced by a 
directly on ordinary lighting ircuits The electrodes current of < ne micro imperc is eisily seen if the 1 imp is 
are placed a few millimetres apart in a small bulb studied fiom dire t daylight But these ithcr develop 
the distance between them lieing such th it the positn e mints mnot lx treated here 

column is absent this is to cnihlc them to start and In the third class of lunp the electrodes are usually 
run at ordinary supply voltages The gas used for tungsten spheres about one millimetre in dian eter and 
filling the lamps is neon with about 20 per cent of pheed one millimetre apirt The bulb is filled with 
helium, which is separated with it dunng the pr cess neon to about 50 mm press ire When first switched 
of extraction trom the ur The idvantagcs of non on an intense glow discharge tikes plice which heats 
are threefold In the first place rr c st of tht energy the cathode white hot a tl ermiomc emission then 
radiated from the glowing gas lies m tl c visible spectrum ensues and the potential across the lamp drops to about 

secondly the starting potential is lowir thin m other 25 volts the current bung 1 o to 1 25 amperes the 
gases and thirdly the colour of the light emittid being remaining volts bung dropped m the senes resistance 
a y ello w orange is more suitible for illumination The lamp at this final stage 001 rates m the region e 
purposes than that from any other gis By using of the current voltage curve shown in Fig 1 The 
hydrogen to reduce the starting voltage is explained white hot tungsten ball acts as a very intense point 
above and by filling the lamps to about the cntical source of light suitable for projection purposes The 
pressure (10 mm ) it is possiblt to make lamps havmg Pointolite lamp is a variant of this form m which the 
iron electrodes in which the discharge will start at about discharge is initiated by means of a tungsten spiral 
150 volts heated electrically, the heating current being cut off 

The whole of the light from these lamps comes from when the lamp has started 
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Obituary 


Iiht Coi II H Godwin Austen FRS 

T HF death on December 2 of Iieut Col Henry 
1 lave rs ham Godwin Austen in his ninetieth year 
removes the last of the great pioneers m the geography 
of the Himalaya and a leading authority on Indian 
Mollusca Col Godwin Austen was horn at reign 
mouth July 6 1834 He was a fellow student with 
Lord Roberts at Sandhurst whence they both went 
to India at the end of 1851 Godwin Austen saw 
service the next year in the second Burmese War 
His scientific tastes which were hereditary — for his 
father RAC Godwin Austen was 1 geologist who has 
left an enduring reputation owing to his ext eptional 
insight — led him in 1857 to join the Indian Survey 
Department It was his privilege to survey northern 
Kashmir where he discovered the Baltoro Hispar and 
Bi ifra C laciers — the gre itest group of valley glaciers 
in the world They were afterwards traversed and 
mapped by Sir Martin C onway who named the tnhu 
tary glacier to the Baltoro from K, the Godwin \usten 
gla ler The glaciers were described by Godwin 
Austen in a sh rt paper in the Proceedings of the 
R >jal Geographical So lety (vol vw 1864) the dis 
< ussion on which is remarkable for falconer s advocacy 
of the pre glacial age of the Alpine lake basins and 
tlur presen ation by the protects e action of glaciers 
During this survey Godwin Austen fixed the position 
and heights of many of the giant peaks of the Kara 
k minis including k B which had been previously 
discovered by Wmtgomerie It is often known as 
Mt Godwin Austen and according to the heights 
adopted by the Indian Survey Department is the 
sec nd highest mountain in the world 
Wlule G dwin Austen was working in this district 
he made many mountain ascents of which his highest 
was on Mata 20600 ft in 1862 In 1863 64 he was 
<n B agtd in the survey of the eastern parts of the 
Him il iya around Darjeeling and in Bhutan and later 
still further cast on the Khnsia Hills and m Assam 
His views on the geographical stru ture and clossifica 
tion of the Himdaja were stated firty years ag > in 
lus presidential address to the Geographical bection 
of the British Association which is his most important 
geographical paper lie contributed to the Geological 
Society several papers which m ide impc rtant additions 
to the gcobgy of the Himalaya including the dis 
covery of the extension into Kashmir of the Spiti 
senes the most significant honzon in the Himalaya 
In 1884 he desenbed the dnfts exposed in a new 
rulwiy cutting near his home at Guildford and the 
paper was illustrated by sections characterised by 
the same pre lsion and detail as those issued with his 
Indian p ipers 

After leaving the Indian Survey Godwin Austen s 
main interest was in the land mollusca He was 
desenbed as having a unique knowledge of Indian 
molluscs He c mtnbuted to The Fauna of Bntish 
India the volume in the lestacelhdse and Zonitidae 
The value of his work on that group is shown by his 
election as president of the Mdacological Society in 
1897-9 and of the C onchological Society in 1908 9 
Ills later years were burdened by financial embarrass 
ment due to an unfortunately worded will He 
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inhented the paternal estate of Shalford, which proved 
a vampire instead of the source of a comfortable 
income His interest was subject to fixed charges 
which when the value of land fell, used up more than 
the whole of the income from the property He bore 
this trouble with his characteristic courage and cheer 
fulness Great sympathy was also recently felt for 
him owing to the unfortunate loss of the portofolio 
of sketches and maps made during his Kashmir service, 
sixty years ago 

Godwin Austen was elected IRS m 1880, and 
received a belated rounders Medal from the Royal 
Geographical Society in 1910 


Hfeluf Wince 

It is with much regret that we record the sudden 
death on November 10 at Copenhagen of Herluf 
Winge who for many years and until his death was 

Viccmspektor in the Zoological Museum of the 
University of ( oprnhagen As a 1 id Winge began to 
study the small mammals of Denmark and his earliest 
papers upon this subject were full of promise A 
little later m 1877 wlule still a student in the Uni 
versity of Copenhagen he published an account of 
some of the skull characters in the mole shrew and 
other Insectivora m which he displayed not only 
remarkable learning but a most clever technique 
In 1882 he gave his views upon the mammalian denti 
tion and his theory cf cusp homologies in a paper 
which will ever he reg irdcd os a classic In the same 
veaT appeared an account of a collection of mammals 
from Greece and in preparing this Winge was led so 
far afield investigating the relationships and special 
ad iptations of the species before him that he himself 
reg irdcd this piece of work is the foundation of the 
important publications next to be noticed 

Between 1887 and 1915 Winge published a senes 
of works which ostensibly are descriptions of the fossil 
bones collected by Lund m the caves of Lagoa Santa 
Minas Gcraes Brazil and of the recent mammalia 
obtained in the same region by Lund and Reinhardt 
Taking these mammals order by order (Rodents 1887 
Chiroptcra 1892 Carnivora Pnmates 1895 Mar 
supials including Monotremcs 1897 Ungulates 
including Sircma igo( I den tales 1915) Winge 
commenced each memoir with a descnption of the 
Brazilian material but that finished he proceeded 
in each case to give a review of the whole order, bringing 
out his views of the evolution and relationships of the 
orders and of every fossil and living family and genus 
in a wonderfully clear and concise style lie seems to 
have prepared a complete monograph of each genus 
dealt with and then to have compressed each mono 
graph into a short paragraph and very often into a 
smgle sentence But in this small space he contrives 
not only to state all that is essential, but to throw many 
a brilliant beam across what was previously obscure 
Companion reviews of the Insectivora (1917) and the 
Cetacea (1919) the two orders not represented in the 
Lagoa Santa material have since been published by 
Winge That dealing with the Cetacea has recently 
been translated from the Danish by Mr G S Miller 
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and published in the Smithsonian Miscellaneous 
Collections 

A collected and revised edition of these reviews in 
thfee volumes, under the title of Pattedyr Slegter 
is at present passing through the pass and the first 
’volume of this work was received in I/indon on the 
•day before Winge s death This new and more 
convenient edition will be welcome for it is but bare 
justice to state that the reviews m question constitute 
together the finest, most comprehensive and most 
inspiring technical account of the class Mammalia 
that has ever been written 

Many other papers dealing with the mammals of 
•Greenland and the fossil mammals and birds of Den 
mark were published by Winge In 190$ he contn 
buted the volume on Danish M immals to the series 
of handbooks entitled Danmarks hauna and this 
little book illustrated by Winge himself is at once 
admirable and inimitable 


Reviewing the whole oi Winge s published work, 
one cannot fail to be struck by an extraordinary fact 
It is that in his writings one does not mark the flight 
of time He seems to have acquired his full mental 
power and his own petuh ir way of looking at things 
at an extremely e irly age , for his early papers of 
1877 and 1882 read to day, exactly like that of 1919, 
as the work of a great master MAC 1 I 


Wa regret to announre the following deaths 

Prof F Clowes emeritus professor of chemistry 
and metallurgy and first pnncipil of University 
( ollcge Nottingham and the author of well known 
text books on analytical chemistry on Decomber 18 
aged seventy fi\ <* 

Canon T Wood well known for Ins natural history 
studies on December 13 a„cd sixty one 


Current Topics and Events 


Two octogenarian fellows of the Royal Society 
•celebrated their birthdays this week Sir Archibald 
Geikie O M the Nestor of British geology who was 
elected to the Royal Society so long igo is 1865 
attained the age of eighty eigh f on December 8 ai d 
another distinguished geologist SirW Boy l Diwkms 
elected to the Society in i8f7 was eighty five on 
December 26 To both of them the congratulatu ns 
of all scientific workers will be heartily accorded 
Sir Archib Ud Geikie who figured as a Scientific 
Worthy in Nati ri thirty out years ago (January 5 
1893) has a world wide reputation As a geologist 
and as the author of the 1 ext book of Geology 
■origin illy published m 1882 ind of other stanlird 
works on geology and geography he is known every 
where This is in great measure due to the way in 
which Sir Archil aid is able to quicken interest m 
his subject by the expression of his deep and intense 
feeling for Nature No one his done more to link 
geology with ipprcciation of the natural beauty of 
scenery JIis work as an original investigator in 
geology and as a writer of inspiring volumes on this 
subject and on physical geography won for him the 
Royal medal of the Royal Society in 18 6 from 
1908 until 1913 Sir Archibald served as president 
of the Royal Society while he was president of the 
British Association it the 1 dinburgli meeting in i8q-» 
For the period 1882 1901 he was Director General of 
■the Geological Survey of the United Kingdom and 
Director of the Museum of Practical Geology In 
spite of his advanced age Sir Archibald maintains his 
active interest in both science and literature and so 
recently as 1918 he produced a notable volume of 
Memoirs of John Michell who died in 1793 one of the 
early workers m geology 

Scientific societies and other bodies organising 
conferences for next year should know that the 
authorities of the British Empire Exhibition to be 
held at Wembley have constructed an admirable 
congress building con taming four conference halls 
with appropriate committee rooms etc capable of 
seating 2140 550 180 and 150 persons respectively 
NO 2826 VOI 1 1 2] 


1 hese halls are being allocate 1 to responsible organis 
ing committees free of char c and early application 
should be made for the use of any of them as the 
dates are being filled up ripidly Iho following 
scientific and technical societies among others have 
already booked one or more of the halls for con 
fercnces on different dates Ihe British Lngmeers 
Association the Bntish Flectncal and Ulied Manu 
faiturers Association the Institution of Sinitary 
Engineers the Textile Institute the Souetv of Dyers 
anl Colourists the North bast Coast Institution of 
1 ngincers an 1 Shipbuilders the Institution of Auto 
mol lie Fngineers the Museums Association the 
Hoiace Plunkett I oundation the Health Propaganda 
Associ ition the Association of Bntish Chemical 
Mmufactu rs the Institution of Mining and Metal 
lurgy the Municipal Flectncal Association the 
Llectncal Contrtctors Association and the Gas 
Associ ition Applications for use of the halls on 
dates still open should be sent ro the Secretary 
Conterence Committee British Empire Fxhibition 
16 Grosvenor Gardens I ondon S W 1 
With tho approaching retirement of Prof S 
Alexander from its chair of philr sophy the L n versity 
of Manchester loses the services of one of the most 
onginal of the elder generation of thmkers Nearly 
fifty years igc he came from Australu to Oxford 
where he gamed reputation by a rare piwer of winning 
first classes He soon however deserted other 
pursuits for philosophy and won an assured position 
before he was thirty by his remarkable book on 
Moral Order and Iiogress Colled in 1893 from 
1 tutorship at Lincoln College to succeed Robert 
Adamson at Manchester he has represented philosophy 
there for more than thirty 1 ears At Oxford he was 
conspicuous in the reaction against the philosophy 
of T H Green and was among the first to preach to 
an unheeding university the importance of modem 
psychology But he never lost a bent for metaphysics 
and for vigorous thinking about fundamentals His 
philosophic position was fully revealed in his Gifford 
lectures at Glasgow on Space Time and Dwtv 
published m 1920 A book so technical defies 
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analysis and it is enough to say that though m iny 
disagreed with his doctrine there wis an absolute 
consensus among experts that it was 1 contribution 
of tho first importance to philosophic thought Yet 
few philosophers hive lived less in the clouds and 
Alexander has not only discharged meticulously 
the duties of an exacting chair but has also been 
prominent in many university and public ictivities 
Ever a keen champion of the higher education of 
women he took a foremost part m the foundation of 
Ashburne Hall the women s hall of residence the 
secretaryship of which he is resignmg on his retire 
ment from university life 

1 he first part of the funeral service for Canon 
T G Bonncv was held in tho Chapel of St John s 
College Cambridge on December i_ Among those 
present were the following fellows of the Royal 
Society Prof A C Seward an 1 Prof J 1 Marr 
(Geological Society) Mr C T Heycock (Cambnlge 
Philosophical Socictv) Prof F J Garwood (Alpine 
Club) Sir Clifford Allbutt Prof JI F Biker Mr 
1 F Blackman Sir Joseph Larmor Dr GDI ivcing 
Sir I ruest Rutherford Prof W 1 Sollas Sir Joseph 
Thomson 1 rof \V W Watts and Prof J T Wilson 

Till Council of the Royal Meteorological Society 
has awirded the Symons gold medal for 19 >4 to Dr 
iakemalsu Okvda Director of the Central Metcoro 
logical Observatory Tokvo Japan Ihe medal is 
awor led for distinguished work in connexion with 
meteorological science and will be presented at the 
annual generil meeting on January 16 

Thf discussion before the Illuminating Fngineer 
ing Society on December xi wis concerned with 1 
problem that confronts many of those who are issoet 
ated with ipplicd science — the best method of dis ] 
semin itpg technical information amongst the general 
public Illumination involves an appeal to the eye and 
influence is best brought to l»ear through the medium 
of ictual demonstrations of good ind bod methods 
of lighting Details of ictual experience in practice 
for example of improved output and greater freedom 
from iccidcnts resulting from better lighting arc 
also of great v ilue But in order to be convincing 
such data must be derived from scientifically con 
ducted tests ind backed by recognised authority 
Mr Dow mentioned some of the work whuh the 
Society is dung in this connexion — for example m 
co opt r ition with representatives of tho printing 
trade an 1 with the British Industrial Safety 1 irst 
\ssoci ition A consi lerable part of the discussion 
w is dev oted to the question of tlic high valuts of 
illumination now being advised in some quirtcrs 
The view w is expressed that sueh reccmmendations 
must be based on scientific method and that the 
desired conditions art best ascertained by expen 
ments conluited with the ail of leading industnal 
councils This same point also c ime up for considera 
tion in a discussion initiated by Mr W P Fanghaenel 
and Mr W \ Booth before the Institution of Civil 
Engineers on December 12 when Mr L Gaster 
explained the procedure of the Home Office Depart 
mental Committte concerned with industrial lighting 
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and emphasised the distinction between values desir- 
able in practice and legal minima 
In order that donors might have the opportunity 
of set mg the premises and the equipment of the 
Department of Glass lechnology at the University 
of Sheffield a senes of luncheons have been arranged 
tho first having been given by Mr W F J Wood 
chairman of the Glass Research Delegacy on Novem 
ber 15 ind the second of the senes by Prof W h. S 
Turner president of the Society of Glass Technology 
on December 13 The new premises which cover 
three fourths of an acre were until the end of 1920 
in occup ition as an actual glass works Smce being 
purchised at a price of 9000/ considerable altera 
tions have been made a set of laboratones and small 
library constructed whilst the other buildings have 
been adapted and equipped with plant for expen 
mental gliss melting In this connexion there ire 
furnaces cipiblc of melting glass on any scale between 
a few gnms an 1 about 120 lb the firing being by 
town s g is an 1 compressed air whilst a large two 
pot rccupcrativ e fnmact hre 1 by oil has a capacity 
of two pots eirh of il out 15 cwt There are m 
a Idition a block of bull lings devoted to the m iking 
of all sizes of clay pots store rooms for the glass 
making m iterials 1 room for mixing a machine 
room smiths shop compressor house etc Courses 
of instruction lead to the degree of B Sc Tech and 
higher degrees In addition however to the normal 
te veiling work of the Depirtraent a great deal of 
experimental work has been done for individual 
manufacturing firms whilst since 1917 no fewer 
than 96 papers involving research have been 
published from the Department The Department 
has no endowment but the glass industry has been 
very appreciative of the work done and has con 
tnbuted generously towards its maintenance 
Mr T W T lucxry who was in Jipan at the 
time of the great earthquake had an opportunity 
shortly afterwirds of visiting both Tokyo and 
Yokoliama ind gives the results of his observations 
m 1 ngmiermg for November 30 Tho framework 
of the ordinary Japanese house is made of very light 
uprights secure l by tenons only to other light 
honzontil members at the floor and ceiling The 
floors and ceilings ire wood and the inside divisions 
are of wood ind p iper When 1 severe shock causes 
the tenons to break the structure closes up and pins 
down any occupants who do not escape quickly 
The charcoal fires are also pinned and thus fires are 
started It is almost inconceivable that up to 
August 31 1923 such buildings were still being 

constructed in the capital city of Tokyo Temples 
are also built of wood and have nothing but hon 
zontal and vertical timbers in their construction 
the timbers however are very massive and such 
buildings stand up well against earthquakes and 
storms In Tokyo the first bnck buildings of any 
importance were put up by the Government nearly 
all these buildings survives! the shock though a few 
were burned It will be remembered that the fires 
started by the collapse of the more flimsy buildings 
destroyed a large part of Tokyo Tokyo station 
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bmlding three and four stones high and some 
hundreds of feet long constructed of red bnck was 
not damaged by either e irlhquake or hie l<i 
inforced concrete buildings in lokyo lid not come oft 
so well os the better class bnck buildings Much of 
the bnck facing has come away aiul there are cracks 
in the concrete They are however probally the 
safest buildings for the inhabitants mil office buill 
mgs of this class have i in tinned in use without 
interruption The bell iviour of steel frame buildings 
was peculiar from a ftw feet aliovc the ground 
the bnckwork is cracl ed ind this continues for two 
or three stones Above the tlur 1 an 1 up to the top 
(in some cases eight stones) no damage whatever 
is to be seen lhc writer wis nowhere able to 1ml 
the slightest sign of failure of the foun 1 itions of any 
building w hethcr wrecked or stan ling 
Tus, report for 1022 of the hrcctor of the Bernice 
Pauahi Bishop Museum at Honolulu has rtccntly been 
issue] It gives a summary of the various activities 
of the Museum officials m researches relating ti the 
natural history of the Pacific Islm Is an 1 the culture 
and folk lore of the 1 1 twau ins an 1 other 1 olynesi in 
people \ nuinlier if expeeliti ns f r systematic 
survoi in intliropol jgy botar v anl zool gy have 
been undertaken 111 conneMc i with the Museum 
The most imp irtant were tilt Whitley S>uth Sea 
expe htion an expedition to 1 anmng Islan 1 the 
exploration of C uatn in the Ladrone Islands an 1 the 
Bayai l Dominick expedition f ir the investigation 
of the c rigin imgrati >n and culture of the Oceanic 
people Some interesting gtnenl conclusions have 
been reached by the members of the D minick 
expedition with regard to the Polynesian population 
There setm to be two basic elements I he first is 

Caucasian with physic d char icteristics approaching 
some Mongols with tall stature modcntely long heads 
relatively high narrow fices and noses light brown 
skin and straight or w ivy bl ick h ur The second 
element is the Indonesian typical of Celebes with 
shorter st iture low broa 1 faces wavier hair and 
darker brown skin A third eltment is found only 
in small numbers with very short heads narrow 
faces ind light skin The second type is characterise 
by a higher soci il and religious dc\ dopmeu than the 
first lhe first type is universally hstributcd in the 
Pacific but strongest in New Zc dand and the Mar 
quesas The second type u> prev ilent in North and 
Central Polynesia In the report Mr J 1 filing 
worth notes that the Havvauin house fly is not the 
Bame as that of Luropc and the T nited States but 
is a variety found on the western shores of the 
Pacific As it is known that these flies follow man 
and there were houseflies in Hawaii when Captain 
Cook arrived the inference is drawn that the original 
immigrants and the flies came to Hawaii from the west 
Applications ore invited by the secret uacs of the 
Royal Society for the Armourers and Brasters Com 
pany research fellowship in metallurgy tenable in 
the first instance for two years with a possible exten 
Sion to five years The research undertaken by the 
successful candidate must be connected with base 
metals and alloys preferably those used in the ancient 
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crafts of the Company of Armourers and Brasiers 
The annual value of the fellowship is 300J Applica 
Uons must rcich the set atones of the Royal Society 
Burlington House V\ 1 bv March 1 next 

Wf h we received the annual report of Livingstone 
College Leyton for 1922 3 being the thirty lirst 

year of its existence The College gives courses of 
mstructi >11 with the object ot teaching missionaries 
how to care for their own health and how to deal 
with the liseascs of the people among whom they are 
working when fir from quilihed medical aid 
Altogether 752 stu lents h iv e passed through the 
College Donations ind subscnptions ore requested 
to help carry on this useful work 

Thv iuncl y second annual met ting of the British 
Mulicil Vssou ition will be held on July 18 26 1)24 at 
Bra lford undtr the presidency of Mr J Basil Hall 
consulting s irgeon to the It iyal Infirmary Bradford 
The presidential address will be delivered on July 22 
Hie following presidents if sections havo been 
appointed — Medicine Prif V J Hall Surgery 

Sir ( uthbert W illace Obst tries and Gynecology 
Mr J S Tairtaim Pithologv ind Bacteriology 
Prof C II Briwmng Neurology md Psyt lvological 
Mclicinc Dr 1 G Stewart Ophthalmology Dr 
V M Ramsiv 1 ublic Me licine ind In lustnal 
Dis ises Mr H Jones Diseases of Chil Irt 11 Dr 
I lmdlay Liryngology anl Otology Dr W J 
Home Orthopedics Mr It C 1 lin lie Medical 
Sou ilogy Mr A Manknell D rm itology Dr 
J MaeT H Ma I eo 1 1 he honorary loc il general 

secretary is Dr W N West Watson (Victor I odge 
Manmngham Br id ford) 

1 Ht Seismological Society of America has published 
a large l lull Map of tho state of California (three 
sheets in 1 1 title sheet) on the scale of 1 506 880 
or close on one inch to eight miles The topography 
is basel on various otticnl surveys the hills being 
well brought out by a system of colour shading 
The sea depths are shown by coi t mrs drawn at 
intervals of 100 fathoms lhc known and piobable 
fiults which mean so much in the moulding and 
instability of the continental edge are marked by 
lines of various colours these are broken where 
details an, uncertain or inferred A fault indicated 
as active is usually ( ni along which an earth 
quake li is ocrurnd dunng histone time The mind 
of the woild lias been onu. mire rivtted on the un 
certainties of the 1 aeifie r ng and this map which 
must be mounted as one wall sheet for its proper 
appicciation will n doubt find a permanent place 
in colleges that aspect geography Prof Bailey 
Willis has furnished a lucid description to accompany 
the sheets (Bull Seism Soc Amenca vol 13 No 1, 
1923) 

A rffort by the Meteorological Department of 
the Government of India for 1922 23 has just been 
issued under the superintendence of Mr J II h leld 
the officiating Director General of Observatories 
Tht policy of Indiamsation has been adopted and the 
personnel for the thirteen posts of meteorologists has 
changed from 10 Europeans and 3 Indians in 1919 to 
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3 Europeans and 10 Indians in March 1923 A study 
of upper air movements in India is said to be laying 
the foundation for types of forecasting not hitherto 
possible from surface observations The whole 
system of warnings for storms and cyclones over the 
sea and on land throughout India is the duty of the 
headquarters staff md all is now done from Simla 
Considerable retreni hment has been mvle during 
the scar which his involved the partial stoppage 
of Bombas Madra and Calcutta D illy We ither 
Reports th< issue licing suspended during the seasons 
of least rainfall Shipping at sea is supplied with 
the litest information regarding the weather by 
wireless bulletins Upper air research shows th it at 
heights of 4 miles and upwards the cold weather winds 
of northern Indi 1 often reach a strength of 100 miles 
per hour or mort while calms prevail at the surface 
At Agra the westerly components of upper air at i 
hdght of about f miles, prevailing from the middle 
of September to the middle of Octolicr show a close 
rel itionslup with the precipitation in north west 
India in the winter following Dep artmcnlal obscrv a 
tones lor the year consist of 5 hrst class 185 third 
class 2j fourth class and .3 fifth class Kainfall 
oliscra alums aic received from 2)26 stations 

Missrs Hwvkxua ami Sons 83 Wigmore Street 
\\ h i\c forwarded to us their catalogue ot medico 
diagn >stu ph\ siologic il anlhropomctncal psycho 
logi 1 an 1 chemical apparatus Si \tral fonns an 1 
si/i s of 1 ipdliry pipettes for the accurate measure 
mtnt of quintitics from 0005 1 c to xo cc are 
listed as wall as several types of haem icy tonn ters 
ind h inioglobinoincters for the estnnition of the 
number of corpuscles md amount of himoglolm 
in l»l x»l l 11 Ur blood anilysis apparatus we hnd 
outhts for the tstim atum of c lluum urea and sugar 
111 the bliK) I <j ilton s hngtr print outfit ind whistli 


and many pieces of anthropometric and psycho- 
logical apparatus are catalogued Messrs Hawksley 
are also agents for the microscopes and accessories 
of the Spencer I ens Co New York 

In the Eauna of British India Senes the further 
volumes which the editor Sir Arthur E Shipley 
with the assistance of Dr Hugh Scott and with the 
sanction of the Secretary of State for India has 
arranged for are volumes on Butterflies (I ycTcmd* 
and HespenidT) by Mr N D Rilev on the Ixodidse 
and Argasidne by Prof G H l Nuttall and Air C 
War burton on Leeches bv Mr W A Harding and 
ITof J Percy Moore on the Curcuhonide bv Dr 
OAK Marshall on the Carabid«e by Mr H K 
Andrtwcs on the Meloida 4 by Mr K G Blair 
on the Erotvhdv and E ndomychida? by Mr G J 
Arrow on the Cuhculc by (apt P J Barraud 
MajorS R ( Kristophers ind Mr 1 W Ldwards 
on the Chrysomelide (subfamilies Clirysomelm c and 
H ilticin c) by Mr S Maulik on thi Scolv lido; and 
PI atypodul c by i t ( ol W mn S ampson together 
with a revisi 1 edition of Mammalia by Mr Martin 
A C Hinton ind Mr K I Ptxock ind of Binls 
(6 vols ) bv Mr J ( Stuart Baktr 

1 111 1 atest cat alogm (New Scuts No 10) 1 f Messrs 
Whcldon ind Wesley l td 2 Arthur Street \\ (. 2 
should we think lx veiy useful to hbrauius and 
othus it being a cl issiflul list of s >m< 8 jn s n ils and 
tiansactions of scuntihc societies 011 salt by them 
flit catiloguc is conveniently imngt 1 undei tho 
he 1 hugs British Islts — In 11s actions of societies and 
other seuntihc jx.n kIic ils Bntish Isles — Proceetl 
ings of heal societies Dominions md Colonies — 
suent 1 lit semis ete Imtcl Stabs of Amttiaa - 
sciuatilu setials cte and iorugneountnes scnntitic 
semis etc 


Our Astronomical Column 


l hi J \\i arv Showi r 01 Mi it hs I his display 
t f 11 ete< rs is of gieatir nnpoit m e th in is supposed 
It smietinhs furmslns 1 lather bulb int exhibition 
ot a c mspi nous eh iricttr bung mrm bulhant th n 
the ivirig anil tiavcr mg 1 mgci patl s Hit radiant 
p int is situated it about >30 153 in the rtgion 
bitten cf bright st 11s lung in the biideis of the 
c istill itums lieotis Dr ico mdllu ulcs 

1 Ik she wci has oec isi m illy been so il un lant is to 
fui lush one ii two mileors per minute In the 
c\ tiling houis firm the latitude of liiglind the 
ridiut point is situated at a low altitude in the 
n rthiin ska md it is gcueially m the few hours 
pic 1 ling suniise that the display attuns its gic atest 
strength l nusually rich returns of these nuteois 
wir witnessed in the eaily evening hours of January 
3 1 1 1 8 and 1 y*. and we may txpt ct another plentiful 
t xhibiti m if its meteors on the morning of J inu ary 4 
nixt tetween ilxiut \ and 6 am The moon will 
not 1 Mu inv obstruction on that date as it will be 
26 day s old and v lsible as a vei y narrow crescent onlv 
Should the weather be clear on the morning of 
J inuiry 4 ill the conditions art promising for a 
metoi nc spei tailc of vtrv interesting character and 
it will bo nnpcrtint to observe it c ircfullv through 
the night m order to determine the hourly number of 
meteor* visible and the time when it reaches a 
maximum 
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Ths Axis >1 Mais — h pul ir 1 It n hi j (Nov 
embu) eentuns in intc resting stu ly by I rof W H 
l icl enng of the position of the aus of Mars He 
notes thit the method used by I owill of ebstmng 
thi polar eaps is subjut to a systematic enur lhe 
edge c f the t ip h is a sensible diurnal shift the white 
deposit melts on thi noon side ot the 1 ap ind forms 
ag un 011 the opposite side Accordingly 1 new deter- 
mination w is made based on 1 laigi numbu of small 
well ele fined markings spread over the disc In- 
cidentally the conclusion w is reached that a largo 
number of the Mirtian spots have a sensible annual 
shift t isily explicable on the view that they are 
vegetation phenomena Hus however can be elim 
mated from the discussion Prof Pickerings final 
value foi the obliquity of the Martian cqu itor to its 
oibit is 24° 1 j a degico greater than 1 owe 11 s He 
gives for the co ordinates of tho point to which the 
N pole is directed — 

RA 20 11 58" 6* +1 56* (t— 1918) 

N Dtcl =52° 12 50' +12 6' (<—1918) 
lhe equinox of the planet is shifted back 7 16 0 
from 87 89 to 80 7 3° fins has the cftect of int reus- 
ing the Martian date by 14 days The mothod 
employed seems to give this determination more 
weight than any other that is based on markings on 
the disc 
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Research Items 


• Thf Cave of Macpi laii — In the concluding issue 
for the year of Ancient bgypt Sir Hinders Petnc 
discusses the probable position of the double cave 
below the Hcrodian monument which is described 
in the lately published Iltbron le Hartm el Rhilil 
by P6re Vim ent and C iptam Mai k iv Owing to the 
fanaticism of the priscnt A rib pipulalion the 
authors of this work weic not allowed access to the 
subterranein parts Our knowledge of these is 
derived from an auount written in a d 1136 of in 
examination of them in a d mq b) the monks 
Sir Hinders Pctm s conclusion is that the double 
cave probably lies to the SI lather thin to the 
N 1 of thi bisilu i like clumber to which the monks 
penetuted A point of interest in connexion with 
the superstructure is tint wluli the internal pro 
portions indicate thi Jewish foot is the unit those 
of the c xteuor i< nfnm to the Horn ui foot thodtsign 
being bastd on the fict lint the two units can be 
worked together on 1 ntio of 10 11 in the length or 
115 1- 5 in the bre idth 

Koi k Pun rives m Pm cja Dr \\ Mcrsli Strong 
his published in the Deccmbei number of Man 
photogriphs mil tr icings of 1 munbei of rock punt 
ings fiom the Central District of Pipm I hey were 
found on 1 prominent whitish rock an 1 were execute l 
m 1 single monoeliromc re 1 ippirentlv a pre p 11 ition 
of iron oxulc lhc li signs 11 eluded 1 1 issow iry a 
figure of 1 man 1 scroll p ittem 1 double chevron 
with pen hut lines possibly 1 tortoisi 1 mins fiee 
a crescent mil a h itid 1 litre is nothing to indie itc 
their agi < xeept that they ire tn\ eri d with 1 slight 
him probably of c ilcium earbonite derive I from the 
tr ckling of w iter 1 he presi nt natives hive no 
know It Ige as to who dul them Dr String is tf 
the opinion thit the f icc design suggests the face 
m tij of the Pipuin (julf but points out tint tins 
eultuic lus its centre some two 01 three hundred 
miles west of Poll Moresby in I strntlv comes 
within 1 liundrt 1 miles of tint uca He dsi rcfeis 
to tlie paintings c 1 1 inocs in I men in re 1 monochrome 
sei nl>) Sthgmin in the Marsh id Bcmiit islan K 

liu l or tik 1 si imo I wo further instalments 
ot the hepoit of the Caniliin Vritic I xpe lituin 
iqrj 1 ) 1 S hive |iist been issue I these ue Ihe 
I hy vied tluri tcristics of the ( ipier I skim 
ly 1) Jtnncss and lhc Osteology of the Western 
and Cintril 1 skimo liy John C aintron being \ irts 
B and ( of volume xn The me is ire nents „i\tn 
by Mr Jtnncss vvcri for the most part tikcn it 
Coronation (iiilf where the expedition spent tv i 
ycirs Mr Jeiliitss tonelu les thit there is strong 
support for loiss view tint Indian ulnuxturc in 
Mask 1 lias mere ised the stiture uiel produced a 
m irked tendency towirds l racliyttpluly ind that 
while the Coppci I skimo show more icscinblincc 
to the I astern 1 sknno than to the U iskan they 
differ from most other Eskimo in tint tlu head is 
slightlv longer and liroieler dthough the ctphilic 
index is virtu illy the same as 11110 ig the pure blooded 
tribes to the eastward It is interesting to note that 
Mr Jenness finds no evidence to support I>r Stefans 
sons theory ot European admixture among the 
Copper Fskimo Of the features pnnciptlly relied 
upon by Dr Stcfansson Mr Jenness hoi Is that the 
proportion of face breadth to head bre ulth is illusory 
and the blue or grey tinge of the eye is pathological 
in origin and common elsewhere 

Causal Okcanism ot Potaio Biackllc — As the 
result of a study of twelve strains of the potato black 
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leg parasite including the four species originally 
described as the cause of the disease H M Jennison 
concludes in a paper published in the Annals of the 
Missouri Botanic il Carden vol x No 1 lelruary 
1923 that the blackleg disease of Irish potitoes m 
North Amenca and Luropt is caused by a Schi/omy 
cete which should bear the name Bacillus air lepticus 
van Hall The following names are to be considered 
only as synonyms Bacillus phytophth rus Appel 
B solamsaprus H unson R melan t,enes Pethy bridge 
anti Murphy Lhe pithogen infects the steins and 
the tubi rs of the potato Virulence of the p irasite 
as tested by artificnl inoculition ippears to lie 
dependent upon a r ithcr dedicate bal incc of tempera 
turt uid w ater relations and upon the sug ir content 
of the tissues inoculated 

Cyionk y or MuunoN — Prof R R Oates has 
an important paper in the innah >f Botany vol 
xxxvn No 146 October 1023 under the title The 
Tnsormc Mutations of (Lnothcia in which he 
describes the occurrence in the I , gencr vtion of the 
cross (l n th ra rnbnoalvx U Ht ttftu of a mutant 
with lifUen chromosomes tnd dist usscs in connexion 
therewith the whole quo 1011 of the chromosome 
mechanism assointed with suih tapes of nnitint 
In (Pnotlieri relativity few mutants ire found with 
fourteen ihromosomes Hit sc miy be iccountcd for 
m linns cilhtr of crossing over or of double non 
disjunction Non disjunction has 1« i n called in 
toixplun the existent 1 ot tlu relativilv tic punt tn 
soinic niutitions (with 15 or 10 chrome smuts) It is 
assumed thit on segregitim two ihr mosoincs of 1 
pair insteal of scpiriting to ddfirent gametes 
bolh go into one nil thus in a pollen letrid two 
pollen gruns will be fiunl with eight ihromosomes 
cull instead of siven Whtn is m th mutation 
now listribel by 1 lot Gifts two pre 1 eh similar 
mut nits ippeir m 1 small t ulture it woull seem 
probiblt tint Ijoth stub pollm grams have func 
Lone I s th it tlie male p irent is responsible for 
tit oxtri pur of throun somes Inevitiblv 111 dis 
cussii g such 1 probli 111 the question irises as to wh it 
extent Hit seven puis ol chromosomes in CLnothera 
iniy be rcgmlcd as intlnidu illy distinct Prof Crates 
diseusst s the question m 1 tentat ve mmnci directing 
attention to recent tatenu 1 ta by H nice (ijiS) mil 
Van Overecm (1 i _) who eon lude tint these seven 
pairs are distinct ind form 1 griled sin s [Tof 
(rites is cvilcntlv of opinion thit this 1 .inclusion 
is not yet suit ciuitly soundly bast l upon >1 erv ition 
ml exjHrinuiit hut th it tlu ey tologie il co nple itics 
of the piohlcm well des ive further explnritiou 

Disii ibi i ion 01 Hi krix Siioms lheriportof 
the Do e Mamie Labor itor ( ullci coats f ir 1922 .3 
eon tains an intere ungp pci by Mr II SU ir ivv on the 
distribution of herring shn ds 1 vi lenee is given 111 
f iv our of the view thit tl e f nlure of the industry in 
Tj2i was lut nip t to 1 migr ition ot young North 
Sea lumngs in the preceding winter Lite m 1920 
these fish divide 1 into two sections one of which 
migrated northwards towards the Orkneys and 
Shetland and the other southwards Ihe northern 
group thereby passed mt j an area fiyourable to 
growth and grew rapidly The southern section 
grew much less rapidly If this be so the herring 
industry in anv particular locality should depend upon 
whether the herring caught ire migrints from a 
r gion of rapid or of slow growth rather thin upon 
the existence of a p irtieul it ye ir class Tlie author is 
mebned to the viow that migrations which may in 
some cases depend upon the actnity of Atlantic 
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water prohibit the existence of different hemng races 
in the North Sea 

Li c alyi 1 us Oils as Germicides — Messrs A R 
Penfold and If Grant give an account of an mvestiga 
lion of the germicidal v dues determined os Rideal 
Walktr cirbolic acul coefficients of the principal 
commtrtial eucalyptus oils and of their active con 
stitumts (Joum and Proc Roy Soc of N S Wales 
vol lvii 1923 p 80) Stmdard suspensions of 
t per tent of the crude oils tnd their pure constituents 
were 111 1 1 c in 7} per cent resin soap solution Of 
the oils of ttn species of I m ilyptus that of £ radtata 
was the strongest and gave a coefficient of 10 12 
the itti\e principle being pipcntol Of active 
principles australol gerimol citrd and pipentol 
g ive c icfficients of 22 521 19 5 and 13 respectively 
llit interesting observition is mode that a lower 
coc&tunt is givtn by the dilution (with water) of a 
concentrited preparation than by a dilute prepara 
tion (f the same strength probably btciuse the 
dilutim of 1 concentrited emulsion upsets the 
emulsit n 

Rii Oiscoi oration on Dkild Salti i> Pish 
The tondifi n kmwn is r 111k is one to wluth 
lrie 1 saltt 1 fish is h ible in 1 is char ictensed by the 
aj 1 ear met f pink p itches on the surfact It is 
d( It with in bjit al Kcport No 18 of tilt lood In 
\ sti„ Inn lit 11 I L\ l)r P t Cloale These pmk 
pattlits ire c usel by the growth of chromigemt 
in ro i rgai isms ( f at hast two spe its — one 1 red 
sar ina the ther i tunously jkjIv in rphic form 
wl ich m ix leal itillus These trgimsms may be 
tultivatc 1 c n s ith nit li i is saltt d fish ag ir provided 
thiy cintam a high ptreentage of silt eg 13 per 
cent it a t niptnture of j. C The source of 
thesf orgarisms has lecn trace 1 to the silt used in 
curing wlitn this is cf marine origin rock salt 
stems to be fret from them Sterilisation of the 
salt at 120 C for 30 minutes suffices to destroy the 
organisms 

A StrttsTiD Indicator jor PriKOinM In 
the Journ d of the Royal Society of Western Australia 
vol 9 p 8 U 123) A r irquharson describes an occur 
rencc of the hydrocarbon impsomte infilling the 
vesicles of a basalt that underlies a limestone vanously 
regar led is of C ambnan or Lower ( irbomferous age 
Specimens li ivt 1 een collected from various points in 
the Ord V illev near Kimbcrlev West Australia and 
these were sent to the office of the Geological Survey 
in the first instance as possibly oil bearing shales 
The mthor pemts out that the occurrence is of 
sufficient magnitu le to have a bearing on the search 
for petroleum in the district W c need not shore his 
view (p 1 7) th it oil would be unlikely to occur if the 
rocks w ert of ( ami nan age since seepage from 1 
distance is always possible in 1 the highly vesicular 
cli iracttr of the basalt may have provided a favour 
able storehouse on the way As £ H Cunningham 
Craig rem irks migrating petroleum will m ike its 
appearance in the most porous rock available 

CllMlTll ClIANClS AND WEATHER NORMAI S — 
The l b Monthly W rather Ret 1 eu. for August contains 
an irticle by I rof C L Marvin Chief of the If S 
W cather Hurt ui <a the above subject The dis 
cussion is introduced by a question Is tho climate 
changing > and justifies the answer of Yes or 

No to this inquiry Geological records are said 
to lc ive no question as to the great changes the vast 
lapse of time has occasioned in the past while there 
is slid to be no conclusive evidence of notable 
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permanent changes during thousands of years of 
human history The author behoves that long-time 
fluctuations of climatic conditions have occurred 
and that minor surgings of the seasons to and fro 
take place for such periods as so to 100 years 
Reference is made to the somewhat general deep 
seated conviction that to many weather conditions 
at the present time differ from corresponding con 
ditions within their memory Ihe prime object of 
the discussion is to establish a method of completing 
a biokcn record of observations say of temperature 
or rainfall so as to lengthen out to the utmost a 
senes of observations and thus to secure long penod 
normals of observations to aid in obtaining proof of 
secular changes if such are obtainable A method 
is suggested for completing the individual values 
for missing years which is practically a system of 
drawing lots from the values of all the years for 
which observations exist ind so on for ill the years 
for which me ins arc required This system scarcely 
seems likely to commend itself to all workers Lon 
sidcnble importance is attached by the authcr to the 
use of accnmulited sums of depaitures from a normal 
base and exhibiting the s ime as a graph 

PHoioixrci kic CrLLs for Mtasi remlnts or 
Timi In the C mpt < renin* of the Pins Academy 
of Sciences Novcmbci ■> 1923 Messrs G I erne R 
Jouart ind Iv Mesny describe methods employed to 
amplify tl c current from a pliotoelectnc ct 11 so that 
the amj Uhed t urrent c in be used to record the p iss \ge 
of 1 pendulum thnugh a certain point of its path 
T he an > le of the pliotoelectnc cell w is joined to the 
gnd of a special tnode valve and the fil iment of the 
valve to tne positive of a battery the negative of 
which was connected to the deposit of alkali metal 
in the cell 1 constant high potential difference was 
tpphed between tho anode plate and tho fil iment of 
the vilvc When the cell was illuminated the gnd 
was charged negitivcly and the current of the valve 
was diminished Tn this way 1 v ination of current 
10000 times as great as the origin il photoelcctnc 
current can be obtained and by attaching to a 
pendulum a screen provided with a slit through 
wluch light from in clcctnc lamp can pass measure 
meats of the time of vibration can be made with con 
sider iblc accuracy With a more complicated arrange 
ment of valves an amplification of the order io* was 
obtained anil it was possible to dctermino tlie penod 
of the pendulum within one thousandth of a second 
The authors hope to be able to adapt the method for 
recording the passage of stars across the central lme 
of 1 mendian telescope 

VELOCITY DlSTRIBl TION OI LlECTRONS l ROM In 
candesclnt Oxides — The velocity distnbution of 
the electrons ejected from incandescent substances 
has been investigated by the integral method not 
attempting to separate out the electrons moving at 
or near a definite velocity but deducing the distn 
bution law from observations which mcluded all the 
different velocities present Richardson used also 
the differential method All the observers have 
found that Maxwell s probability law for the distnbu 
tion of the velocities is correct in the case only of 
clean metal surfaces In the Zextschnft fur Physik 
November 15 1923 Herr M Rossiger describes expert 
ments using the differential method m which the 
electrons pass through a longitudinal slit parallel to 
tho axis of the cylindrical anode this is coaxial with 
a straight incandescent platinum wire which forms 
the cathode and is coated with oxides of calcium 
barium or strontium There is an outer cylinder 
coaxial with the first and electrically connected with 
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it in this is a slit parallel to that in the surface 
of the inner cylinder while outside this slit and in 
■ulated from the cylinder is a collecting plate which 
receives the electrons which pass through both slits 
The inner cylinder can be rotated about its axis so 
that the angle between the planes passing through 
either slit and the cathode wire can be varied and 
measured by means of a reflecting mirror A solenoid 
is wound round the cylindrical glass containing 
vessel so that a magnetic field can bo produced in the 
direction of the axis of the cylinders deflecting 
electrons with a certain velocity which pass through 
the first slit so that they pass through the second 
when <t> has the corroct value Maxwell s law is still 
found to hold 

Magnetic Survey of ihf Balkans — Heft 10 Bd 
131 Abt III Math Nat K 1 of the Sitzungsberichte 
of the Vienna Akademie der Wissensch lften contains 
a paper by Mr A Schedler wluch gives the results of 
a magnetic survey earned out dunng 1918 in tin 
Balk ins Results are given for 27 stations varying 
in latitude from 44 0 49 to 40 55 N and in longitude 
from t8 3 to 21 53 E Attached to the paper are 
six charts The first and the lost indicate the geo 
graphical positions of the stations and the geological 
features of a magnetic illy disturbed region lho 
four intermediate charts give curves of equal values 
of magnetic declination mcluiation hon/ontal force 
and total force respectively for the epoch January 1 
1918 Through an oversight the values of the force 
arc pnnted as angles in the charts lor example 
o 4444 (_ G S is printed as 44 0 44 It W interesting to 
note that the dip observations were taken with an 
English dip circle Dover No 1 

Inverted Flight in Afroplani s — V paper of 
considerable interest to practical aviators is well as 
to workers in the dynamics of aeroplane flight was 
read recently before the Royal Aeronautical Society 
by Squadron Leader K M Hill The paper is en 
titled The Manoeuvres of Inverted Tlight ami is 
based upon extensive experimental flights executed 
by Mr Hill and others Hie object of the experiments 

was threefold The immediate aim was to examine 
the causes of fital accidents that often occur m 
aerobatics on an unstable atroplano when the airo 
plane assumes an inverted position and the pilot fails 
to right the m ichme Subsidiary aims were to find 
the magnitudes of the loads m inverted flight and to 
examme the behaviour in inverted flight of machines 
with different stability characteristics An account 
is given of the ways in which mverte flight cm be 
obtained namely by me ins of the half loop and the 
half roll an<l details of the mameuvrts are given for 
particular aeroplanes such as the Sopwith C imel 
the Camel modified so as to increase its longitudinal 
stability the Snipe the Bat Bintam and the 
S h 5A The use of the controls in inverted flight and 
the return to normal flight are similarly discussed 
Mr Hill considers the belting arrangements to be of 
supreme importance especially in unstable fighting 
machines pilots often fail to use the controls because 
they cannot reach them Steady inverted flight is 
possible on all types of machines investigated but 
whereas the longitudinally stable machine tends to 
right itself the longitudinally unstable machine has 
no such self nghtmg properties there is however no 
real difficulty in recovering from the inverted flight 
The longitudinally unstable machine is also liable to 
get into an inverted spin but here again the pilot can 
recover if he knows the use of the controls in such 
positions Inverted loops weee also investigated 
Mr Hill suggests that the best compromise between 
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safety and extreme manoeuvrability is to be found in 
an aeroplane which though preferably stable through 
out the major part of its range of flying speeds with 
elevators free must definitely be stable with them 
fixed 

Silicate of Soda for thl Trfapmfn i of Concre tk 
Roads —Silicate of soda is now being more and more 
used m Great Britain for the surface treatment of 
concrete following on the extensive and very satis 
factory experience recorded in America In fact 
new uses for silica of soda are being found almost 
every day and this matcnil looks like rivalling 
sulphuric acid soap or soda a*>h as a readv test 
according to the amount consumed for the civilisation 
of a community The chemical reactions that result 
from the application of a dilute solution of silicate 
of soda to concrete say the surf ice of a road are 
very complicated but seem to include the combination 
of the silicate with the free hydrated lime hherated in 
the setting of cement to give a lime silic ite which 
forms a hard compound At any rate tho nett result 
is the formation of an intensely hard outer skm — in 
which all tho pores have Ixen completely filled up — 
strongly resist int to abrasion and dusting and 
largely waterproof It is essential however that the 
silicate of soil 1 be sprayed over the road in the form 
of a very dilute solution say 1 of the liquid neutral 
silicate to 4 of water whilst the silicate of soda must 
be prepared for the specific purpise with a fairly 
high ratio of silicate to soda As is well known 
very m iny grades are supplied from 1 low ratio 
product containing 1 bo molecules silica to 1 00 
molecules soda (Na, 0 ) to 1 very high ratio grade with 
over 4 o molecules silica 1 ho nght brand to use is 
a matter of experience ind research on the part of 
the firms supplying the -product but the results 
under proper con litions are remarkable and con 
statute a factor of national importance m the upkeep 
of roads 

Tnsrs on Boiler Mati-riai —The annual memor 
andum by Mr C E Stromcyer Chief Fngineer to 
the Manchester Steam Users Association covering 
tho year 1)22 contains several interesting matters 
Tests have been made on the material of some old 
wrought iron boilers one of which was sixty nine 
years old and a comparison with the tests of the 
original material shows that mi ought iron does not 
lose tenacity ippreciably with age Ihe furnace 
plates show a reduction of ductility but not of tenacity 
Mr Stromeyer again directs attention to the effect 
of nitrogen on mild steel and urges that the effect 
of a high proportion of tins element sui h as is found 
in Bessemer steel requires more thorough invesUga 
tion A table of failures of mdd stoel plates bolts 
stays and rivets is given 22 in number and m 
every case the sum of 5% +1 is greater than o 08 
per cent the upper limit previously fixed by the 
author A case for injuiry has been made out 
and it u> to be desired that analyses for nitrogen 
should be made more frequently until its alleged 
harmfulness has oeen confirmed or disproved The 
tests on nveted joints in old boilers show tliat the 
strength of a double nveted seam in a boiler is greater 
than that found when the seam is cut out and the 
joint tested in a machine so that the engineering 
practice of crediting the joints with their full strength 
is justified An interesting section on dished and 
flat end plates of boilers deals with the beh mour 
of cracks which in some cases do not spread but 
relieve the stress so that some boilers mentioned 
worked for years in % cracked condition This is 
traced to a very finely laminated structure in the 
outer layers of the plates 
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The Jubilee Celebrations of the French Physical Society. 


TT was in 1873 that the Society Immense de 
a Physique cm into being and the first volume 
of the IVoceedings of the Society contains a report 
by I lssajous on the preliminary steps that were 
taken The statutes include one by which any 
discussion ctrangerc a la physique is prohibited 
Whether tlu 1 reneh physicist of fifty years ago was 
a k< en politician we do not know but it seems to 
hive been desirible to piovidc igainst extrineous 
matters more ngorouslv thin is oui wont in (.re it 
lint un 

\ gl ince it the first list of members reveals a 
uumlict of vtrv well known names such is the 
Beeque rtls Bcrthelot Bouty tranu Jatnin Joubert 
Koenig Iippimnn 1 issajonx Miseirt Samte Claire 
])i villt in 1 Violle The first president was I l/eau 
mcl the following eight succis.ve presidents were 
licit in | imin (>uet 1 Bee picrel Blavier Berthelot 
Mascait mil tornu The first honor iry member 
w is the cller Becipierel In 1876 there were live 
lionc 1 arv members including kcgmult and Sir 
William Ihnnson ind in 1878 the names ot li/eau 
anel joule were ideled 

In the caily part of this month the founeling of 
the S< eiclv w is etlebi ited by a number ot meetings 
Ap irt from these there h is been the I \hibition which 
has hitherto been held by the Society at I inter but h is 
this veu been combined with a Wireless exhibition 
It has be» n on an unusu illy large scale as may be 
realise l when it is said thit the Grind Palais in the 
Champs f lives in which the annuli Automobile 
Show is hcl 1 was used for the purpose The F \hibi 
tion w is excellent from m my points of view ami was 
characterised bv miny demonstrations more or less 
populir which were very attractive 

1 he aniuvi rs irv lectures were given at the Sorbonne 
the first on Saturday Dt umber 8 bv Col Robert on 
the relations of physical and teehmeal aironautics 

On Alond ly morning Deeembei 10 in attr iction of 
mother kind presented itself in the general meeting 
ot the Intel nitionil Imon of Physics Hie chur 
was taken by M Brillouin with IS of H Abraham as 
generil secretary l he business wis largely form 1) 
the m un item being the adoption of the st itutcs 
After some discussion is to whether the \ ilue of the 
fiane. for the contributing countries should be tiken 
in the I reneh or Swiss currency the former wis 
adopt! d notwithstanding the reduction in the 
contributions bv so doing Ahe date of the next 
meeting of the Union was fixed for the vtar 1925 
th norm il three vears interval lit mg reduce 1 anel 
the question of 111 international congress will then be 
decile J \ somewhat pious resolution was idopted 
on the desirability of authors supplving abstricts to 
their papcis such alistriets being left in the hands 
of the c litor of the journal concerned for final revision 
riu nit ting was followed by a luncheon 

U11 Mondiv evening a lecture was given by Prof 
II A Lorint/ on the old and new nuchamcs Ihc 
1 otic 11 resulting from tlu impact of two bills wis 
consulcrt 1 in 1 generalised equations were obtained 
which were applie ible to two observets m relative 
motion this wis followed by the gravitation il 
deflexion of light ind a discussion of the quantum 
theory and kindred subjects The address w is a 
model of lucidity ind at its conclusion Prof T orentz 
received quite an ovation from a crowded audience 

On Tuesday Deeembei xi Lord Rayleigh gave an 
interesting iceount of his investigations on iridescent 
colours in N iture He de dt» successively with the 
colours observod in light reflected from potassium 
chlorate crystals mother of pearl I abrador felspar 
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and scarabce This work was described recently in 
a senes of papers read before the Royal Society 

At the conclusion of the lecturo Prof Volterra 
presented on the behalf of the Accademia dei Lmcei 
two volumes of the collected works of Volta Other 
volumes are in preparation 

Wednesday December 12 was marked by a banquet 
at which the delcgites were royally entertained 
The chur was oeeupied by the Under Secretary of 
State for Public Instruction \I Picard (prtsidcnl 
of the Socicti I r mgaise de Physique) welcomed the 
foreign delegates and responses were made by Prof 
\ olterra ifi-of Lorentz I ord Rayleigh l’rof Stormer 
and Prof Knudscn 

The culminating point in the celebrations came on 
Thursday ifternoon when the chur wis taken by 
the President of tho Republic in tht large amphi 
theitrc of tlic Sorbonne I here weie ilso present 
the Ministers of Commerce of Public I nstruction and 
of Public Works After speeches by M Picard and 
M Brvhnski (president of the 1 reneh 1 lectrolei hmcal 
( oinmittee) Prof I ort ntz presented the iddrcsses 
which had been brought by the delcgites these 
were numerous and in the alphibeticd order of the 
countries from which they came were from the 
following societies I Academic Jvoyalt de Belgique, 
1 a Socictd Scicntifiquc de Bruxelles L Acadtmie 
Royalc ele I hnem irk I Instvtutd Cgvpte 1 Academic 
dcs Sciences tie Madrid Burt au of Standards Carnegie 
Institution of Washington I Acaddmie ties Sciences 
del inland Roy il Society Royal Institution Physical 
Society of london Rontgcn Society Yccadcnua dei 
I ineei Ace idemia di Torino I a Section de Physique 
du Conscil National de Recherchcs du Japon I e 
Mimstdrc de 1 Instruction Publique du Grand Duch6 
dc I uxembourg I 1 Societe do Physique de ( hrts 
tiama I Academic Roy lie des Sciences d Amstcrd un 
La Soei6t6 Hollantlaise des Sciences de Ilaarlein 
L AcadZnue de t racovie I a Societe Polonaise de 
Physique I 1 Socit t£ Suisse de Physique LaSocidtddc 
Physique ct el Histoire Natirrellede Geneve LaSocidti 
/unchoise de Physique et 1 f cole Polytechnique fede 
rale de 1 University de Zurich I Union des Mathema 
ticiens et (Its Physiciens tcheeoslovaques 1 Prague 

After this part of the ceremony came a speech by 
M Btrard (Minister of Public Instruction) followed 
by remarks by the President of the Republic The 
1 itter with his ministers then withdrew and we 
settled down to 1 discourse by Prof L Tabry on the 
domain of ridiations The programme wis inter 
spersel throughout bv a selection of music rendered 
by the cclchritcd band of the Garde Rdpubhcaine 

Jhe magnificent amphitheatre of the Sorbonne in 
which these proceedings were held seats about 3000 
people and gave rise to some reflections possibly not 
only on the part of the present writer Where is such 
a the itre to be found among our edue ition il institu 
tions in London ? Unfortunately nowhere and if 
we had such a theatre would an audience of say 
2500 peoph come on such an occasion and listen to 
in address (unilluslr ited) on the difficulties expert 
enccd in exploring the field of radiation from the 
longest waves as used in wirekss telegraphy to the 
shortest as shown bv X rays ? We doubt it even 
if the Pnnce of Wales were present The value of 
science is obviously recognised more fully in Pans 
than in London 

Lectures by Prof Stormer on tho aurora borealis 
on Friday December 14 and by Prof Knudsen on 
the mechanism of evaporation and condensation on 
Saturday brought to a close these very interesting 
and very successful celebrations 



De< tmber 29, 1923] 


NATURE 


955 


Virus Diseases of Plants 


AN interesting discussion upon Virus Diseases 
of riants was held dunng the meeting of 
the British Association at 1 iverpool between the 
Sections of Botany md Agriculture Ihcse obscure 
maladies which ire of great economic import incc 
affect a great variety of cultivated pi ints and have 
lately recuved much ittention from plant patho 
logists 1 omierly these diseases wetc attrit uted to 
genenl ph\ siological ilcgrulition notiblv in the 
potato but since they has e been show n to be marke lly 
infectious thc\ are usually eonsulered to lie ciuscd 
by org imams of ultramicroscoj ic si/e which arc dw 
semin iti 1 1 lrgclv l a mi ms of inserts 

The disci ssion w is opened by Dr 1 aul Murphy 
who fust disci il td the symptoms of these diseisis 
m gener 1 an 1 comp ire 1 them briefly with certain 
diseases of animals of somewhat similar t\pt He 

thin d lit specific illv with the leaf r 11 inti 

mosuc discises of p itatocs both of which cause 
enormous lrssts m yield In liscussing kaf r 11 
of potati es I >i Murphy maintain! 1 th it the al normal 
uiuniulati in of stirch in the Itavis which ltd to 
rolling pntcled the legem ra + io of the }hlotm 
which is also 1 marked symptem < f this disc isc In 
potato mosaic char it tensed fust by 1 nutthng 
of the filing! and liter bv marked legra 1 ition cf 
tl c whole pi int he stated th t tins disease som times 
miskel other aims d stascs of the potito s ich 
as stippli strcik and tinkle Hi had llso 
demonstrate 1 that certain \ irieties might yet as 
cimcrs of this disease 111 which the symptoms 
remaim d dormant although infection coul f still 
be sprout from these plants As instancing the 
rapidity with which degeneration ciuscd by such 
diseases u lght occur Dr Murphy said that on a 
fann it Ottiwa potitoos had teen grown 1 althily 
for seventeen yeirs but tl it after this ptmd 
marked degeneration set m dunng the course of a 
single soison which lnd affected all potitocs sub 
srquently grown on that firm He considered how 
evci th it tlurc still remained a ccrtun reduction in 
yield attrilutalle to non path age 111 causes when 
the same healthy slock was grown in difletcnt but 
-iipircntli suit it It 1< calitu s 
Prof II JM Ouanicr ofVlagcmngen Holland who 
lies mad< i speciu study of these diseases in the 
potato then g ivc an iccount of his own researches 
on these mail h s In regarl to leaf rill he 
mbatel tic view of l)r Murphy tint the seat 
of the distuil ar cc lav in the a I norm il accum ilvtion 
t f starch in tl c le ives in untaining that he primary 
(fleet of dis 1st w is the necit sis of the j hlocm c m 
cquent upen tilt entry of tbi aims tl rougl 
insect agt ik y He pt into 1 Out th it infection by 
aphides luring Miy and June farst resulted in rolling 
of the upper leases dunng \ugust liof Quanjcr 
chum l that the re il seat of tlu se virus diseases 
was the {hlocm an 1 suggested therefore tliat they 
should l e nlli 1 phi iem liseascs rather than 
vinis disc isc s dthough he admitted there was 


no visible degeneration of the phloem m mosaic 
diseases In this connexion ilso it must bo conceded 
that there ire other diseases of phlo m tissues which 
tl > not f ill into the c itegory of virus diseases 
Prof Quanjer emphasised the r6le played by insects 
especially aphides in the dissemination of these 
diseases 1 ut pointed out that m some mosaic 
diseases transmission w is possible through mechanical 
abnsion of the lcif haiis 

Dr W B Bnerley exhibited 1 intern sli les which 
showed in a sinking manner l v rcfcrtncc to American 
Stitistics the 1 sses ciuscl by these diseases in crop 
plants \\ ith re g erd te sug er cam mosaic he 
stated that \ inctics resistant to the dis( ise had 
recently 1 een discovered which woul 1 probably 
prove the salvitaon of the cane industry in certain 
dislnels 

Mr T Whitehca 1 classified vtrus plant dise ises 
into four categ(res of which the following are 
cximiles 

(1) Infet tious 1 hlorosis which is transmissible only 
l y grafting 

(2) Spiki hsoase cf the sail 1 il wood tree m which 
there is neither abnormal starch acctimul ition nor 
phlt m necrosis 

( j) Li if roll of pot itoo in w Inch al normal starch 
accumulati >n acetmpnns phloun nurosis This 
disease is transmissible by insects but not by ex 
pressed sap done 

(4) Potito mosaic m which there is neither 
accuimilati in of starch nor phloem necrosis although 
tl t sugir content m iv be unusually high 

Tins disease is transmissible by the sap alone 
without insect agent v Mr 'Whitehca 1 appealed 
for more accurate methods in diagnosing this group 
of hscases and gavt striking evi lence for the trans 
missi >n of potato leaf roll through the soil He 
suggested that these liseases could be best controlled 
ly rusuig resistant v irieties and bv estiblishing 
special 1 eds of potatoes f >r seed purposes which 
coul 1 lie rogued effectively an 1 lifted t irly 

Mr He hues Smith expressed the view that leaf 
roll wis bv far the most serious of the virus 
diseases of the potato in tl is country Unfortunately 
manun il trt itmcnt ha 1 no edict upon it although 
this was some wh it 1 eneliti il m pc ato mosaic 

J)r K N Sal iman pointel out that although this 
year he had taken the trouble to spray his seedling 
potitocs planted 11 old girlcu soil with nicotine 
at frequent inters ils in er li r to control aj hides 
infection bv niosai and le if r ill had lie n more 
serious tbau ever 1 efore although set lime, planted 
in remote plots in other crops h id n name l healthy 
Solatium nigrum apptarcl to bt of no importance 
as a earner of thest iiseises Dr Salaman 
expresst 1 the view th it virus diseases of the 
potato wen prol iblv lot congenitil mi that 
susceptibility to leaf roll w is tnnsnuttel in lepend- 
ently of susceptibility to nosai disease 

h T Bkooks 


Australian Railway Development 

M K O H 1 RISHBI Til read a paper on this 
subject to Section E IGcogr iphy) of the 
British \ssocntion it Liverpool Railway systems 
typify the humanised as opposed to the purely 
physical envir mment an i in so for as they reflect the 
higher social md political mentality of the people 
contribute most useful data for the lmman geo 
grapher In Hirope the system of national states 
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a Study in Political Geography 

with their semi geographical basis was evolve 1 before 
the railway era The railway systems superimposed 
on a well defined national bockgrouti 1 share the 
intense indmiuahsation of the continent Europeans 
brought to Australia this tradition of individualism 
and exclusiveness 

Mr Kishbeth maintained that Australia is a clear- 
cut geographical unity and that its interstate bound- 
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ants are mathematical and artificial with one or 
two exceptions they have no geographical meaning 
The early settlements around the island continent 
were separated by long stretches of inhospitable coast 
and still more difficult interior From these various 
centres the human settlement developed on old world 
lines This is expressed in the various state railway 
systems each planned without reference to those of 
adjoining states 

Ihe geographical and economic unity of the island 
was overlooked until a much later date but the 
commonwealth feeling or spirit is now making rapid 
headway and is renectel in the new and newly 
planncl railway lines These lines arc projected to 
bind together an 1 n it to separate the various states 
All major Australian railway schemes are essentially 
commonwealth proj sitnns in that they involve the 
interests of more than one state A sketch map wa 
shown to indicatt the economic areas independent of 
political livisions which may be regarled as the 
hinterlands of different stretches of sea coast On 
this map it is possible to forecast with tolerable 
certainty the mam outlines of the completed 
Australian railwiy system Briefly this entails an 
outer ring of which tl c elements already exist in 
inner circle fragments of i rahal system cutting 
across both cir los and joining hinterlands with their 
appropriate ports cert iin overland lines from north 
to south in 1 east to west These systems when fully 
built will unify the continent and overrule the 
artif ciality of the original states 


Structure of Greenland 

AX E have recently received though the work is 
» » dated 1920 volume 53 of the Neue Denk 
schnften der Schweirenschen Naturforschendcn 
Gesellschaft 1 containing an account of the Swiss 
trans Greenland Expedition of 1912 13 Between 
southern Greenland at about lat 64° where the country 
was crossed by Nansen in 1888 and Peiry s routes of 
1892 95 through 80 N the interior of Greenland 
remained unknown for an interval of more than 1000 
miles In order to detern me the structure along 
one line through this gap a bwiss expedition un ler 
Prof de yuervain in 1 n 2 tr wersed Greenlan 1 from 
the westen ccast in lat (<) 46 opposite Disko to 

the eastern coist in lat 6b Ihe journey on the 

inland ice was begu 1 on June •’o The summit of 
the icecap was crcsscd on July 8 and its eistem 

margin was reached on July 21 Ihe party with 

dog drawn sledges averaged 22 kilometres a day 
Meanwhile the western party under Prof Mercanton 
investigated the open country on the western edge of 
the ice cap to the east of Disko Island 

The new traverse of Greenland confirms the general 
accuracy of Nansen s profile though as he crossed 
the country where the ice cap is narrower but rises 
to a greater height his gradients were steeper than 
those found by the Swiss party Doubt is thrown as 
to Hit distance inland reached by von Nordenskjold 
in 1883 Ihe expedition however supports his view 
that cryocomte consists in part of meteontic material 
Nordenskjold s conclusion has generally been rejected 
and the ni iten d explained as dust blown On to the 
ice from the nearest rocks Part of the Cryocomte 
collected by the Swiss expedition is regarded as 
derived from local dionte but it contains spherules 
of magnetite which Prof Mercanton regards as 
possibly of extra terrestrial origin In this view he 
supports the conclusions of Wulfing and of Swinne 

News Denlurhnfan drr S hwe urkchen Niturfoocfaenden Geeell 
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(1919) In the absence however of proved nickel 
the meteontic origin of the magnetite may still be 
regarded as open to doubt 
The western party made careful measurements ,of 
the ice movements and found it to vary from less 
than a centimetre a day on the ice front to 2} metres 
It is shown that the bare land m west central Green 
land w as once covered by the ice sheet and Prof 
Mercanton supports the view that with the exception 
of some of the nigh southern mountains the whole of 
Greenland was once buried under an ice cap His 
account and photographs show the powerful diarup 
tive effect of frost on bare rocks in the neighbourhood 
of ice The larger part of the volume is occupied by 
the meteorological observations and results including 
the records of some ptlot balloons 

I he last chapter describes the collection of Fskimo 
skulls and its author Dr Hoessly rejects the view 
tint the Eskimo reached Greenland from Furope 
across the Faroes and Iceland he regards tne 
Eskimo as the most primitive section of the Mon 
golnn race The volume is well illustrated by four 
plates of maps and sections mne plates and numerous 
figures in the text 


Building Materials made of Waste 
Materials 1 

By Prof APT Aunir 


AX 7 E have in Great Britim large accumulations of 
' ’ blast furnace slag of cinders and clinker md 
m the neighbourhood of Edinburgh of burnt shale 
the resi lue from the stills of the oil industry There 
are three ways m which these materials can be 
utilised— for the production of bricks for the pro 
duction of cement and as aggregate mixed with 
1 ortland cement or plaster of Pans The general 
method adopted for the production of bntks is known 
as the sand hme process Bnefiy this process con 
sists of mixing the iggregate with a certain proportion 
of lime and water squeezing it into a bnck under a 
pressure of some two hundred tons to the area of the 
bnck and then steaming under high pressure or in 
open steaming chambers Bncks are now being 
manufactured by this process from sand blast furnace 
slag granulated by being mn while hot into water 
clinker town refuse slate dust and burnt shale 
Cement is being manufactured by two of the Scottish 
steel companies from blast furnace slag granulated 
mixed with hme and then raised to a high tempera 
ture so os to form a clinker in the same way as 
ordinary Portland cement was manufactured This 
cement known in Germiny as iron cement can be 
sold in this condition or can be finally ground with 
a mixture of a certain proportion of raw blast furnace 


Ihe uses of these materials as an aggregate opens 
the question of how far it is possible to reduce the 
content of Portland cement and at the same time 
get sufficient strength for building purposes The 
objection to the usual building slab nuule of cement 
is that m order to be able to remove it from the 
machine as soon as made the content of water has 
to be kept low and consequently the crushing 
strength of the finished slab is also low Two in 
teresting methods of getting over this difficulty are 
the Crozite method in which the cement bncks were 
sliced off from the bottom of a column of cement and 
aggregate and the method used by the Triangular 
Construction Company m which a heavy compression 
is put upon the bottom and top of the slab at the 

SubtUoca of > lecture delivered at the Royel Academy of Art» 
London aoWedneeday November 11 
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moment of completion It has been possible in the 
case of the slabs made by the Triangular Construction 
Company to reduce the amount of cement to one to 
twelve of aggregate and the manufacture of cement 
bricks by the Crozite process is being earned on in 
a large scale in America 

Many waste products such as sawdust disintegrated 
wood and ordinary cheap aggregates such as clinker 
can be utilised in slabs m ide from plaster of Pans 
There are large and easily available deposits of gypsum 
in Great Bntain but the industry has never been 
developed on the enormous scale found m Amenca 
where all kinds of materials required bv the builder 
have been turned out made from plaster of Paris as 
the cement 


University and Educational Intelligence 

The University Bulletin issued by the Association 
of University Teachers his hitheito been confined 
mainly to a rcci rd of the activities of the \ssociation 
which have liecn concerned largely with questions 
Of remuneration and othor conditions of tenure of 
university posts In the November issue an effort 
is made to widen its circlo of readers I ird Gorell 
contributes an article dealing with three subjects 
(1) expected developments of the functions of the 
Teachers Registration Council with the view of the 
establishment of teaching as one of the unified 
learned professions (2) the financial needs of uni 
versifies ind (3) the proiecte 1 Imperial E lucation 
Bureau Prof Arthur Thoms 1 s thoughtful and 
arresting essay on the essentials if education deserves 
a wider circulation thar the Bulletin can hope to 
give it Here is a biologist dealing with the ignorance 
of young Scotland as faithfully as Prof Burnet m 
his Romanes lecture dealt with the same subject 
from the point of view of the humanist Over the 
familiar initials M E b appears a plea f r large 
capit U grants to universities as recommended by the 
Royal Commission of 1870 on Scientific Instruction 
and the Advancement of Science Prof bandbach 
tells of a committee having been appointed by the 
A U T to consi ler and report on the subject of 
co operation between libraries possibly on tl e lines 
of the German central information bureau and general 
card catalogue for tlic benefit of research workers 
in Great Bntain and Ireland There is also a con 
tnbution from Melbourne on the penis of inbreeding 
and localism m universities in the Overseas Dominions 

The North of Scotland and the Fdinburgh and 
Fast of bcotland Colleges of Agnculture append to 
their calendars for 1923 24 lists of appointments 
gamed bv their students They Illustrate tne Scottish 
propensity referred to in Mr Rudyard Kipling s recent 
rectorial address for raiding the world in all depart 
ments of life and government The lists include 
posts m Fngland (33) Canada the United States 
South America the West Indies Australia New 
Zealand South West Fast and Central Africa the 
Sudan Egypt Cyprus Hungary India Burma 
Ceylon Straits Settlements Malay States Java 
Sumatra Borneo F111 and Hawaii only 60 out of 
the 280 were in bcotland The director of studies of 
the North of Scotland College reports that in 1922-23 
a record number of students (27) obtained the degree 
in agriculture Both colleges do a large amount of 

county extension work m addition to the instruc 
tipn and research earned on at their headquarters 
and at college and experimental stations The 
northern college report records 67096 attendances 
and 2929 classes and lecture meetings and ri 840 
visits to farms and crofts for instruction and advice 
A scheme of rural science to be taught in conjunction 
with school gardening was introduced into several 
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schools and proved efficacious in creating an interest 
m school gardening which is lacking at present 

Rhodes Scholars in residence at Oxford in 1922-23 
numbered 273 namely 125 from the British Empire 
and 148 from the United States Of these 57 were 
taking natural science and medicine 10 economics 
and 6 mathematics Sixty eight Rhodes scholars 
wero successful in the final honour schools cxamina 
tions namely first class 12 ^United States 8 Canada 
2 Australia 2 New Zealan 1 1 South Africa 1) 
second class 31 (Umted States 16 others 15) third 
and fourth classes 23 (United States 11 others 12) 
The Ph D degree w is awarded to 7 (all from the 
United Stitcs) the BSc or Blitt to 17 and the 
BCL to 18 Among other academic distinctions 
obtained by Rhodes scholars may be mentioned the 
Christopher Welch scholarship in biology and the 
James Hall Foundation essay prize both won by 
Americans the 1 rancis Gotch memorial prize won by 
1 scholir from New Brunswick the David Symc 
research prize (Melbourne) won by a scholar from 
Victon i the Bourse dcs CLuvrea fruifaisea^A 
1 Stranger (tenable for one year in a university® 
Trance) awarde 1 to a New South Wales scholar 
dem nstratorsbips and a tutorial fellowship 
Oxford aw ardc 1 to two Australians and a Sc^H 
African and a Rockefeller Medical research fel^H 
ship tenablL m the l mte 1 States to wlnch^H 
Australian holar was ele ted In athletics 
Unctions cere w n b> 11 scholars from the Ui^H 
States 10 fr m Australasia < from Canada afl 
from South Afnci 

A 1*01 abit citizen of Bolton Lancashire Mr I P 
ihomasson made known to the School Board of the 
Borough m 1876 1 is intention to Ulol the sum of 
750 1 annually for a period of ten years in order to 
assist scholars from the elementary schools to proceed 
to higher schools before becoming pupil teachers 
His purpose was to secure a body of teachers in 
cltmentary schools cificiently educated and properly 
trained for their duties The School Board felt that 
the full benefit to be derived from the scholarships 
would not be realised if they were restricted to those 
entering upon the profession of teacher and Mr 
lhomasson consented to -nlargc the scope of the 
scheme so as to encourage pupils from the elementary 
schools to continue their education at higher schools 
and to encourage suitable pupils to become teachers 
lhc scheme provided fees books railway fares 
and a grant towards maintenance Mr Thomasson 
die 1 m 1904 an 1 Mrs Thomasson intimated her 
willingness to continue the benefaction for a further 
period Meantime the School Board ceased to 
act and the Town Council became the Fducation 
Authority The scheme was enlarged in its scope 
and provision was made for schol irships for boys 
and girls between 16 and 17 years of age who 
had been in attendance at secondary schools in 
Bolton to continue their education in such schools 
for leaving scholarships of the annual value of ijol 
tenable tor three ycais at a university and for a post 
graduate scholarship at a foreign university of the 
annual value of 100I tenable lot two years The 
scheme has now come to an end During the 46 
years of its existence unde varying conditions there 
nave been awarded 122 major exhibitions 427 minor 
scholarships 36 scholarships m respect of continued 
education at secondary schools 18 umversityscholar 
ships and one post graduate scholarship The total 
sum received from Mr and Mrs Thomasson amounts 
| to 26 438I and the examination expenses etc to only 
1718I during the whole period testifying to the fact 
that the scheme has been most economically ad 
I miri8tered 
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Societies and Academies 

London 

Geological Society December 5 — Prof A C Seward 
president and afterwards Dr G T Prior in the 
chair — T he following comm micitions were read 
( W Osman The geology f the northern border 
of Dartir oor between Whiddon Down ind Butterdon 
Down The I-ower Carlxmiferous rocks may be 
divided into a Lower Aluminous and 1 CUctreous 
Series The latter commences with grey shales above 
the Lower Aluminous senes withrut any physical 
feature and contains a vt lcamc band generally m a 
fragmentary coniition mixed with ash slate and 
other fragments and impregnated with chert but 
at East Undcidown the lock is more solid and is 1 
qu irtzlcss ker itophyre The corresponding mixed 
igneous rocks of the north western Dartmoor border 
which hive been vanously desenbed are altered 
kcratophyres Above the volcanic bind are two 
hmestene ire is one on the west near Whiddon 
Down and separated by quartzose rocks another 
limestone area at Drewsteignton Throughout the 
length of border considered the top of the Cal 
careous Senes is formed of grev shales with hard 
rock bands which pass upwards into the Upper 
Aluminous Senes The granite south of the Carbon 
iferous border rocks shows three separate intrusions 
all from the some magma but snowing sufficient 
differences to separate them — D J Farquharton 
The geology of southern Cuemscy With the possible 
exception of some dykes of doubtful Palaeozoic age 
the whole of Guernsey consists of pre Cambrian rocks 
— gneisses and schists in the south unfossiliferous 
shales and gnts it Plemmont ind a senes of in 
trusions in the north which range fnm hornblende 
gabbro through diontes and tonalites to granites with 
their accompanying dykes These dykes not only 
pierce the 1 1st named suite but also the gneisses and 
gnts of the south 

Paris 

Academy of Sciences November 26 — M Albin 
Haller m the chau — I I Bouvter Ornttscodes 
gregatub 1 meth the larvae of which group together 
to build c mplex pouches V dcscnption of tho 
building habits f 1 new species t O muse odes found 
by M Cnsol in the neighbourhood of San Ft m indo 
d r Apurc Vinezueli The pcuch is built m common 
and may contain xo to 12 cocoons Ihc name 
Ormtscodes t regains is pn posed for the species — 
G Friedel The block inclusions contained in Cape 
diamrndb These inclusions have been ngarded as 
griplutc but without deal proof h Cohen has 
shown in 1 large diamond of 80 carats that the 
inclusion was a flattened crystal of ohgist ind his 
concluded that many inclusions if not ill are ohgist 
The author reg irds these cr nclusions as too sweeping 
and shows that in the cose of a diunond m the 
University Museum at Strasbourg the inclusion was 
certainly not ohgist but was very probably graphite 
— M Aun 4 Cotton was elected a member of the section 
of general physics in the place of the late J Violle — 
Herald Bohr The approximation of ne irly periodic 
functions by trigonometrical sjimm ition — Pierre Hum 
bert lhe confluences of Clausens senes — T don 
Pomey I inear integro differential equations with 
several variables Rend Lagrange Systems con 
nected with linear differential equations — Paul Son 
nier Thin rectangular plates with edges resting on 
a fixed surf ice — Ernest Eidangon Gliding flight 
without motive power — C E Guye Tho motion of 
the gas m the electromagnetic rotation of the clectnc 
discharge In the case where the action of the post 
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tive ions is alone concerned in imparting a mo v e men t 
of rotation to tho gas the observed velocity V can be 
put ui the form 

V 

where « is the charge of the ion supposed equal to 
that of the electron H the magnetic field producing 
the rotation a and m the radius and mass of the 
molecule or positive ion M the total number ol mole 
cules ionised or not and N the number of positive 
10ns contained in unit volume of the discharge This 
expression allows the approximate deduction of N — 
R Mesny and P David Very short waves m wireless 
telegraphy With very short wave lengths it is poa 
Bible to utilise p inborn, mirrors so as to direct the 
bundle of radiations The short waves are produced 
by on arrangement of two symmetrical tnodes waves 
of wave length of 1 6 metres can be produced and 
telephonic communications have been produced with 
these at a distance of two kilometres without using 
mirrors Paul Woog The resistance to rupture 
lateral compression and equilibrium of monomolcculax 
layers of various substances m thin films on water — 
Rend Audubret The influence of polarisation on 
photo voltaic effects The mechanism of the pheno 
men on The results of the experiments described can 

be expressed in terms of the Nemst theory by saying 
that light acts on the electrodes by modifying the 
solution tension of metals with an mtensity and 
sense connected with tho state of polarisation of the 
plate — J Pouget and D Chouchak The radio 
activity of the mineral waters of Algen 1 — A Lassieur 
An arrangement for electrolysis with graded potentials 
The method of Sand and of A Fischer is modified by 
replacing the potentiometer measurement by a milli 
v oltmctcr and a high resistance — Camille Matignon 
A new reiction for the preparation of strontium 
Strontia is heated in an iron tube with silicon and 
the strontium condensed in the cool part of the 
tube— M Faillebin lhe hydrogenation of certain 
ketones in the presence of pure or impure platinum 
black A Daucet lhe action of xanthydrol on 
scmicarba/ide the substituted scmicarbazides the 
semicarbiKcms ind benzoylhy drazine lhe mono 
x mthylsemicnrba/idc is shown t j possess the con 
stitution NH* NH CO Nil CH(C,H r ),0 the hydra 
zinc radicle ret laminc free and c ipable of combining 
with ildeliydcs and ketones m the usual manner — 
I Gaubert lhe optical properties jf graphite and 
gr phitic oxide The index of refraction of griphite 
is between 1 93 and 2 07 the crystal is optically 
neg itivc — David Rotman Roman Contributions to 
the lithology of the Yemen deep rocks and non 
differentiated lode bearing rocks Albert Michel* 
Livy Some eruptive rocks from the neighbourhood 
)f Toulon (Var) — Lion Bertrand and Lioncc Joleeud 
I he relations between the crystalline and sedimentary 
formations in the western part of Madagascar between 
Hctsiboka and Tsinbihinn — R Dongier Magnetic 
me isurements earned out in Dauphini Savoie and 
Bresse — Btaul ird de Lenaizan The earthquake of 
November 19 1923 Thw shock was recorded on the 
barograph at Montpellier at 3 40 a m — Lucien Daniel 
New researches on the migration of inulin in grafts of 
Composite® — A Guilliermond New observations on 
the evolution of the chondnome m the embryonic sac 
of the Liliaceae — P Lecomte du Nofay Meaning of 
the maximum fall of surface tension of the blood 
serum — I Mercier and Raymond Poisson Contnbu 
tion to the study of the atrophy of the wings and 
muscles of flight in the Forficulidae — Alain Caillas 
The composition of propolis of bees Propolis or bee 
glue contains 70 per cent of resins and 30 per cent 
of wax — Louis Boutan The two zones of external 
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epithelium of the mantle and their influence on the 
quality of the pearls in molluscs — L Page and R 
Legendre The nuptial dances of some species of 
Nereis — Born Bphrustl The action of a high tem 
perature on the mitosis of segmentation of the eggs 
of the sea urchin Nicol i Alberto Berbieri Presence 
of the retina and absence of the optic nerves 
in anencephalic monsters — R Basin, Certain co 
incidences of malignant neoplasms and their delay in 
appearance E Letn 4 I de Gennei and Ch O 
GuilUumln Study of phosphating in cases of tickets 
and its variations under the influence of ultraviolet 
rays — E Wollman and J A Graves Alexic haemo 
lysis and proteolysis 


Cai*f Town 

Royal Society of South Africa October 17 — Dr A 
Ogg president in the chair— K H Barnard An 
example of adaptation m a South African isoped 
Crustacean One of the mest interesting inhabit ints 
of the empty tubes of the reef building polychaet 
worm SabtUana capensis is an isopod Crustacean 
allied to Eisothistos This animal lias evolved an 
elongate worm like shape in strong contrast to the 
other members of the Isopoda The tail fan 
on the other hand is greatly enlarged and when fully 
expanded fits the mouth of the worm tube exactly 
S H HsughtonandA W Rogen The volcanic rocks 
south of Zuurberg In the divisions of Steytlerville 
Uitenhago and Alexandn 1 the rocks extend thro lgh 
an area about 100 miles in length from east to west 
olpng the northern bcundarj fault of the Cretaceous 
beds and are continued southw irds round the western 
end of the Cret iceous area following it igain towards 
the east on its southern side for 23 miles rhe folded 
belt of rocks belonging to the C ipe system and lower 
part of the Karroo system forms an incomplete 
f frame defined by faults on the north west and 
partly on the south within which there is a sunken 
area This area consists of Cretaceous rocks lymg 
unconformably upon an uneven surface of marls 
sandstones sandy tufts breccias and basalts This 
lalter post Ecca pre Cretaceous form ition forms a 
8ynclme of post Uitcnhagc date and is unaffected by 
the intense folding and cleav ago cf the surrounding 
region It can probably be correlated with part of 
the St rmberg senes A V Duthie Studies in the 
morphology of Selagtnelli pumtla Part III The 
embryo The megispores of Selagtnella pumtla 
which are shed towards the end of the year he 
dor lant on the soil during the summer months and 
germinate after the early winter rains Intr 1 sporal 
embryos can endure prolonged drying without losing 
their \1tal1ty The embryo his a prominent fiot 
with large haustonal cells which project into the 
non septate storage civity of the megaspore lhe 
cotyledons do not develop simultaneously nr r are 
they strictly opposite each other The first dichot imy 
of the 1x1s which takes place it the level of the eoty 
ledons gives rise to two br inches one of which grows 
erect the other develops mto a very short hon7ontal 
rhizome with branches alternately right and left 
The number of cones found on adult plants varied 
from 1 to 160 The sporophvtes are greatly modified 
by conditions of environment S pumtla possesses 
a number of characters which are very suggestive 
of the tree liko I ycopods of the Palaeozoic Its 
closest relative is the Australian species 5 Pretsstana 
— J R Sutton On the genesis of dumond The 
various known forms of diamond are attributable to 
growth only Crystallisation was not necessarily at a 
ni gh temperature and may have been preceded by a 
condition of plasticity in the carbon Diamond was 
deposited from a carbon solvent within cavities 
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the contour of which determined its 
habit m a solid or solidifying matn 
'.ingen On the action of some fluoi — 
n the dark (Preliminary note ) 



Lameere m the chair — FI and Em 1 
Homotliallism of some Vscomycetes In 
of single spores the following Ascomycete* 
normally fertile penthecia Hypocopra 
H macrospora Sordana itlraspora Phuocopn 
P cuntcolU Spoformta intermedia Ckot 
elatum Hence these species should be om 
homothallic — V Van Straefen ana 
Denaeyer lhe fossil eggs of the Upper Cvet* 
of Kognac in Provence These fossils haws 1 
submitted to a palaeontological and miner 
study It is not possible to determine with p 
the origin of the eggs but they present more fu 
with birds eggs than with those of 1*1 ,, 

P Bruylants and J Gevaert Contribution t&jf 
study of the reaction between organo 
compounds and nitriles Vinyl acetic mtnie 
acetonitrile with ethylmagnesium bromide ] 
dipropenyl two isomers of crotomtnle and 
polymers of the latter — P Bruylants The 1 
of organo magnesium compounds on glutano nil 
February 3 — M Ch J de la Vallde Poussin u 
ch ur — Clement Servau A 

— C de la Vall6e Pouuin . 

homogeneous solid of revolution fixed by a p 

its axis — Tb de Donder The physical wt 

of general relativity — Lucicn Godeaux 

volutions of fourth order belonging to a surfeoft J 
genus one * V 

M irch 3 — M Ch J do la Vallfie Poussin h* 1 
chair — Ih de Donder The physical mterp " ‘ 
of general relativity — M irccl Wmants Into 
and tangentials — Victor Van Straelen The syi 
position of some decapod Crustacea of the C 
epoch 

April 7 — M th J de la Vall6e Poussin in thddMjfc 
-Tn de Donder Remarks on the Einstein gnmflCA* 
Stroobant (1) lhe National Astronomical Gqjp» 
mittce A 1 account < f the work earned out during 
the years 19ZX and 1 122 (2) Natunal Committee 

of Geodesy and Geophysics An account t 
work done m 1921 and 1922 — lean Mora ,lJ 
cytoplasmic constituents m the pancreas t 
r6le in secretion T-aure Willem Researches d 
aerial rcspirati 11 of tlic Amphibia 

May 8 M L 4 jn Tredcncq in the 

Ceiaro The equionentation and similitude J 
elhpsc of inertia and Sterner s elhpse m tile tn, 

The Sterner ellipsoids and ellipsoid of inertia i, 
tetrahedron P Fourmaner The presence otq 
pebbles in the lertiary gravels of Cokaifagne 1 ! 
lez Spa) — H PhUippot The comparison of 
wueless telegraphy in 1922 A detailed study! 
results obtained over one year at the Observa 1 
of Algiers Edinburgh Greenwich md Uccle e 
observations of the time signals sent daily fi 
by wireless telegraphy 

June 2 M Ch J de la VaJ6e Poussin in tl 
— P Fourmsner The supposed glacial phi 
of the Baraque Michel The author conclui 
it is improbable that the plateau of the E 
Michel has been covered by a glacier — Lanin V 
Aenal respiration m the Amphibia (a) 

Ti ly 7 — M Ch J de la VallAe Pousam m ti 
-Jean Massart Researches on the lower a 
(VIII ) Reflexes in Polyporus —Cl ‘ 









